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EXECUTIVE SUMMARY

THREE SURVEYING-GEOMATICS MATRICES

In this research project, three surveying—geomatics (S-G) matrices—knowledge and skills,

employment positions, and education/subject coverage—were developed. All three matrices

were successfully validated by personnel at the Georgia Department of Transportation (GDOT).

The following results are summarized from the survey, which was successfully generated from

the three matrices.

S-G Survey: Knowledge and SkKills

For positioning, with respect to the importance to S-G operation, the results were
consistent with optimizing the S-G process for creating usable surveying information,
whether terrestrial or satellite-based.

For positioning, with regard to importance for new Land Surveyor-in-Training
(LSIT)/graduate skills, the results were consistent with optimizing the S-G process for
creating usable surveying information, whether terrestrial or satellite-based.

For geospatial science, with respect to the importance to S-G operation, the analysis
reflected how geospatial science is most practiced by the respondents. Nearly all S-G
personnel have some use of geospatial data, while fewer S-G personnel might perform
analytical methods or data modeling.

For geospatial science, with respect to weakness ranking for new LSIT/graduate skills,

the results reflect a lack of experience for new graduates, which should change over time.



e For imaging science, for significant importance for daily S-G operation, the survey
participation was extremely low, which may indicate the respondents’ lack of knowledge
and experience in this area.

e For imaging science, with respect to weakness ranking for new LSIT/graduate skills, the
survey participation was extremely low, which may indicate the respondents’ lack of
knowledge and experience in this area.

e For land stewardship, with respect to significant importance for daily S-G operation, the
analysis was consistent with optimizing the S-G process for operation of an S-G business.

e For land stewardship, with regard to significant importance for new LSIT/graduate skills,
the ranking reflects a lack of experience for new graduates, which should change over
time.

e For legal aspects, with respect to significant importance for daily S-G operation, the

analysis was consistent with optimizing the S-G process for operation of an S-G business.

Results of S-G Survey: Surveying—Geomatics Employment Positions

e The results of the survey indicate that when surveyors are licensed, they tend to receive
more salary/benefits.

e A bachelor’s degree in S-G or a related field was shown to be the most prevalent
education level.

e Boundary surveying, State surveying laws, and land management were viewed as
important as geospatial skills (e.g., GIS, LIDAR, etc.) for all surveyors.

e Hiring of surveying personnel should not be handled entirely by the human resources
department.

e More S-G program curriculum to support modern S-G employment should be provided.



Results of S-G Survey: Surveying—Geomatics Subject Area/Education Status/Needs

e The bachelor of science degree in S-G or a related field provides the best pathway to
become a Professional Land Surveyor (PLS). However, other pathways must be
available.

e The evaluation shows that the new S-G employees are good at the S-G fundamental
knowledge areas but lack in other areas.

e The S-G professional thinks that the S1 to S5+ courses prescribed by the Georgia Board
of Registration for Professional Engineers and Land Surveyors (BORPELS) are good for
S-G fundamentals.

e Face-to-face course presentation was ranked as good for knowledge sharing and
assimilation, problem-based learning, and presentation.

e The hybrid class system was also acceptable, as this method has the advantages of face-
to-face instruction along with time flexibility.

e The online class seemed unpopular, yet this method represents a good method of
presentation for distance learning.

e Based on overall skills in graduates, and qualified/experienced S-G instructors, the

Georgia S-G institutions were ranked to investigate for future improvements.

Surveying—Geomatics Program: Georgia Southern University (GSU)—A Case Study

e The presentation of the newly defined GSU S-G program provides timely S-G education
information for the prospective S-G student.
e Offering multiple S-G program pathways (i.e., non-traditional, undergraduate, and

graduate) at GSU optimizes the number of future students.



e The GSU S-G equipment and faculty are acceptable but will require adjustments going
forward.

e A limited S-G program cost pro forma indicates a positive result for income versus
expenses for teaching the yearly S-G course group, assuming a yearly cohort of
twenty students at GSU.

e Program success metrics of communication effectiveness, increased enrollment tracking,
student exam (e.g., fundamentals of surveying [FS] and professional surveyor [PS]
exams) success, and student employment/career success were identified to measure the

success of the S-G program at GSU.

RECOMMENDATIONS
Surveying—Geomatics Survey Follow-up

As a follow-up to the S-G survey, the research team anticipates that the second S-G stakeholder
meeting can be held at the Surveying and Mapping Society of Georgia (SAMSOG) Summer
Meeting to be held in July 2021. It was further proposed that the following be presented at this

Summer Meeting:

e The S-G survey results from this research in a summarized form.
e A presentation to support some of the questions in the original S-G survey.

e The current scope of Geospatial Science and Imaging Science in the S-G environment.

S-G Program Recommendations

It was recommended that GDOT enlist a statewide campaign, including personnel from GDOT

and other State government departments in Georgia who perform S-G work or who procure S-G



services, to inform them about available S-G education and to introduce the idea of including
S-G education requirements and LSIT/PLS licensure requirements in their appropriate position
descriptions. It was further recommended that an endorsement by GDOT Commissioner
McMurry be sought for S-G education requirements and LSIT/PLS licensure requirements. Also,
it was proposed that GSU’s S-G education program be made a part of the available GDOT
education programs or a partner with GDOT for S-G programs in education not just through

research.

It was recommended that S-G education/licensure be a requirement for S-G consultants utilized
by GDOT, if not already in place. In addition, it was recommended that GSU investigate an
educational relationship between the GSU S-G program and the appropriate Technical College
System of Georgia (TCSG) colleges. Finally, it was recommended that GSU’s S-G program
should investigate assisting GDOT with the National Geodetic Survey’s (NGS) transition from
the current state plane coordinate system to the new proposed International Terrestrial Reference

Frames (ITRF).

Future Research Recommendations

e A data mining report should be developed from the detailed S-G survey data. This report
should take the form of a research paper for the Surveying and Geospatial Information
Science (SaGlIS) journal or the American Society of Civil Engineering (ASCE) Journal of
Surveying Engineering.

e The application of a public—private partnership (PPP) relationship for maintaining the
highest level of S-G education and S-G service for private industry and the public should

be investigated.



e The best way to educate S-G personnel on the changes proposed with the NGS ITRF

initiative should be investigated.

IMPLEMENTATION

The implementation of key elements from this research would include the following:

e Inclusion of S-G education and licensure in the position descriptions for GDOT’s S-G
positions.

e Inclusion of the GSU S-G program as a support group for the GDOT organization.

e Promotion of the GSU S-G program as a path for S-G education and future PLS

licensure.



CHAPTER 1. INTRODUCTION

Recovering from the effects of a recently weakened economy (and now, a pandemic), many
states, including Georgia, are experiencing a new need for employees with surveying—geomatics
(S-G) education and field experience. In addition, Georgia and many other states have an
education system that does not serve the needs of place-bound students, such as Georgia
Department of Transportation (GDOT) personnel and others in surveying—geomatics. Many
Georgia State agencies and local governments that GDOT works with on a continual basis are
required to provide services that, in turn, require personnel with a twenty-first century education
(i.e., knowledge and skill) in S-G. Driven by many factors, including lack of traditional student
interest, lack of student preparedness, retirement-replacement issues, ever expanding technology
and education materials, post-recession demand, and many other intangible factors, the entire
Georgia S-G community has recognized the need for an adaptive approach to surveying—

geomatics education.

Current funding to Georgia’s colleges and universities, which provide Georgia’s S-G education,
has become insufficient and it has become apparent that a collaborative/supportive effort among
all S-G stakeholders is required to establish sustainable sources of complementary funding and to
establish an S-G education program for future place-bound S-G students. Thus, it is proposed
that this effort should be championed by GDOT to ensure that all the needs of the various
impacted GDOT departments are met while improving the quality of surveying—geomatics
across the state. Many S-G stakeholders, including GDOT, could be better served by an
education program that provides access to place-bound students. In addition to education, many

individuals could have a path to land surveying licensure.



All the above reasons posit a need for the research contained in this report, in which the
influencing factors for the current state of S-G education in Georgia are examined and a new
approach to S-G education is developed. Thus, it is hoped that with a strong implementation of
the S-G program, the place-bound student can obtain a quality S-G education without the
expense of excessive travel, and the State of Georgia will prepare a larger cohort of students for
the twenty-first century in surveying—geomatics. Finally, in order to achieve the goals of this

research, the following tasks were completed as given in the following sections of the report:

e Task 1: Development of S-G knowledge/skill matrix

e Task 2: Development of S-G employment positions matrix

e Task 3: Development of S-G education/subject coverage matrix

e Task 4: Development, issuance and collection of S-G surveys

e Task 5: Quantitative/Qualitative data analysis and present findings

e Task 6: Development of S-G program definition and preparation of final report and

recommendations.



CHAPTER 2. TASK 1: DEVELOPMENT OF SURVEYING-GEOMATICS
KNOWLEDGE/SKILLS MATRIX

LITERATURE REVIEW
Overview

Across the United States, the qualifications and training required of a surveyor can result in
different career paths for university/college versus non-traditional students. Graduates usually
have a degree in geomatics or geospatial science or a related subject, such as geophysics,
geology, geography, geotechnology, or the earth sciences. Civil engineering, planning,
surveying, or construction degrees can also be accepted by employers, especially if they include
relevant surveying—geomatics subjects (Target Jobs 2021). Employers may require the degree to
be from an accredited program. The degree can be accredited by a relevant professional body
such as ABET (formerly the Accreditation Board for Engineering and Technology). Finally,
depending on the institution and/or training pathway, obtaining a professional qualification (i.e.,
professional surveying license) can take between two and five years (or more) to complete the

work-based study and final assessment (Target Jobs 2021).

Review of Scope of S-G Knowledge and Skills

According to the National Park Service (NPS), U.S. Department of the Interior (National Park
Service 2021), the essential competencies required of a land surveyor can be grouped into three
levels: entry level, developmental level, and full performance level. These levels have been
found to have significant similarities to surveying—geomatics jobs at the Georgia Department of
Transportation and other states in the United States. These competency levels are as described

below.



Entry Level

This competency level identifies the knowledge, skills, and abilities required to independently
conduct field surveys as chief of a survey crew and gather survey data for the preparation of
survey plats. Work is assigned with detailed and specific instructions and guidance. Work

elements can include:

Land Title/Land Records

e Understanding of Federal and State land survey and boundary law.
e Performs and assists in research of public records to determine routine title and
boundaries. Ability to read and interpret routine survey records and deeds.

e Understanding of real estate law related to surveying.

Land Surveys

e Understanding of survey principles and practices.

e Operation of total station, theodolite, and electronic distance measuring equipment.

e Performs intermediate surveying computations to include traversing, inversing,
translation, and rotation of data; simple curves; closures of figures; and areas.

e Understanding of surveying software and computer aided design (CAD) equipment in
preparation of survey plats.

e Inspects and reviews contract surveys for conformance with contract specifications.

e Ability to prepare and write legal descriptions from deeds of record and from data

acquired from field surveys.
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The knowledge, skills, and abilities required for an entry-level position of a land surveyor

include:

e Knowledge of the principles and practices of cartography.
e Knowledge of Land Acquisition Procedures.

e Knowledge of algebra, geometry, and trigonometry.

Developmental Level

This category of surveyor’s competency level represents the level where a surveyor can serve as
party chief in charge of difficult land surveys or as a contracting officer’s technical
representative. The surveyor can be a representative on routine survey contracts. The work
responsibilities at this level are generally assigned with little instruction or guidance except for

unprecedented survey problems.

Land Title/Land Records

e Comprehensive knowledge of Federal and State land survey law and boundary law.
e Performs independent research of public records to determine title and boundaries in
difficult cases. Ability to read and interpret complex or ambiguous survey records.

e Sound knowledge of real estate law related to surveying.

Land Surveys

e Knowledge of survey principles and practices.
e Operation of GPS equipment.
e Knowledge of survey software and CAD equipment necessary for performing survey

computations and preparation of survey plats.
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e Independently inspects, reviews, and approves payment on contract surveys and has
comprehensive knowledge of contracting officer's technical representative

responsibilities and architectural and engineering (A/E) contract requirements.

The knowledge, skills, and abilities required for a developmental-level position of a land

surveyor include:

e All knowledge, skills, and abilities at the entry level plus:
o Ability to use sound judgment in applying surveying principles and techniques in
the resolution of problems caused by inadequate and inconclusive data.

o Understanding of Federal land acquisition procedures.

Full Performance Level

At a full performance level, a surveyor is required to have the capabilities to conduct land
surveys involving complications and complexities, such as incorrect prior surveys, unrecoverable
monumentation, and conflicting land records and survey data. The surveyor can also serve as a
contracting officer’s technical representative on survey contracts involving areas with complex
survey problems. The work at this level is also assigned with little or no guidance, even on

surveys with complex problems.

Land Title/Land Records

e Ability to incorporate recent court decisions and opinions of survey law to current survey
practice.
e Ability to reconcile conflicting public records to produce defensible surveys necessary

for litigation.
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Land Surveys

e Comprehensive knowledge of survey principles and practices.

e Ability to conduct land surveys involving multiple complications.

e Comprehensive knowledge of software, desk, and CAD equipment necessary for
performing advanced survey computations and preparation of intricate survey plats.

e Independently inspects, reviews, and approves payment on contract surveys and resolves
all contractor surveying problems that arise, as well as disputes over payments.

e Also develops all architectural and engineering survey specifications.
The knowledge, skills, and abilities required at the full performance—level position of a land

surveyor include but are not limited to:

e All knowledge, skills, and abilities at the entry and developmental levels plus:
o Ability to lead and instruct subordinates in the performance of survey tasks and

completion of assigned survey projects.

These three competency levels show the progression in the field of surveying—geomatics.

Sources of S-G Knowledge and Skill Descriptions

The following sources give different breakdowns for knowledge and skill requirements that the

professional surveyor (PS) ultimately needs to have.

ABET

ABET has summarized the criteria for Surveying and Similarly Named Engineering Programs as

given below:
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Lead Society: National Society for Professional Surveyors (NSPS); Cooperating Society:
American Society of Civil Engineers (ASCE).

ABET program criteria apply to engineering programs that include surveying, geomatics,
or similar modifiers in their titles.

o Curriculum

The curriculum must include:

= Mathematics, including statistics, to support analyses of complex
surveying/geomatics problems.

= Historical and legal elements of land ownership, particularly where
surveying/geomatics are an integral part.

= Data science and analysis for conformance of precision and accuracy.

= Data structure, format, storage, management, publication, visualization,
and the related legal responsibilities to the public.

= Modern measurement and design technologies necessary to model, locate,
or construct features above, below, or on the Earth’s surface.

= Added depth in a minimum of four subject areas, consistent with the
program’s educational objectives, chosen from the following:

e Boundary or land surveying.

Engineering surveys.

e Photogrammetry and remote sensing.

e Geodesy and geodetic surveying.

e Mapping including map projections and coordinate systems.

e Geospatial data science and land information systems.
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e Civil engineering topics that assist the student in meeting the

requirements for licensure in the state or region.

National Council of Examiners for Engineering and Surveying

The National Council of Examiners for Engineering and Surveying (NCEES) provides two
examinations in which the knowledge and skills of surveying license candidates are tested: the
Fundamentals of Surveying (FS) exam and the Principles and Practice in Surveying (PS) exam.

The topics covered by these exams are given below:

e Fundamentals of Surveying Exam:
o Surveying processes and methods.
o Mapping processes and methods.
o Boundary law and real property principles.
o Surveying principles.
o Survey computations and computer applications.
o Business concepts.
o Applied mathematics and statistics.
e Principles and Practice in Surveying Exam.
o Legal principles.
o Professional survey practices.
o Standards and specifications.

Business practices.

O

Areas of practice.

(@]
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The Georgia Board of Professional Engineers and Land Surveyors

The Georgia Board of Professional Engineers and Land Surveyors has applications for the Land
Surveyor in Training (LSIT) and Land Surveyor, which include the NCEES FS exam and the
NCEES PS exam, respectively. Along with these exams, applications are required that include
the following experience components, which require the knowledge and skills required by
applicants at these two levels. Also shown are the course descriptions developed by the Board for

the required courses, which are included in the application.

e Land Surveyor in Training application:
o Boundary surveying (including research and calculations).
o Topographic or as-built surveying.
o Geodetic or GPS surveying.
o Construction layout/staking.
o Other.
o LSIT Required Course Criteria:

= S1: Foundation in surveying. The course would cover the basics of

surveying coordinate geometry; surveying calculations, traversing, and
leveling; topography and contours; proper field procedures; and basic
cartography. Prerequisites should include trigonometry and a course in
drafting, engineering graphics, CAD, cartography, or similar background.
Course should include a lab in surveying, measurements, etc. This course
might be offered under names such as “Elementary Surveying,”

“Surveying 1,” “Geomatics Measurements,” etc.
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S2: Advanced surveying course. The course would cover state plane

coordinates, mapping projections, advanced field techniques, route and
alignment surveys, volumetric calculations, construction staking
techniques, and data collection. Appropriate lab application should be
included in the course. This course might be offered under names such as
“Advanced Surveying,” “Route Surveying,” “Surveying 2,” etc.

S3: Legal Aspects course. The course would include history of land

division systems, basic property rights, legal descriptions, written
conveyances, unwritten conveyances, retracing the footsteps of older
surveys, junior—senior rights, prescription and adverse possession,
hierarchy of controlling monuments and title elements, disputes, and
litigation. This course might be offered under names such as “Legal
Aspects of Surveying,” “Boundary Law,” “Property Law,” etc.

S4: Professional Practice course. The course would prepare the applicant

for professional practice as a Professional Land Surveyor and would
include subdivision design, site layout, zoning and land use regulations,
professional ethics, and business practice.

S5+: Additional courses in surveying and related applicable fields include
higher level material, such as geographic information system (GIS),
geodesy, geodetic surveying, photogrammetry, advanced boundary law,
remote sensing, dendrology, spatial analysis, and surveying adjustments.
Partial credit may be given for some courses that contain partially

applicable material.
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For Hydrology and Design Authorization

= HP1: Hydrology Prerequisite 1. This course would follow a physics

sequence and cover the general engineering principles of mechanics and
statics.

=  HP2: Hydrology Prerequisite 2: This course would follow the

mechanics/statics course and concentrate in fluid mechanics, pressurized
flow, and hydraulics.

= AH: Applied Hydrology: This course covers watershed analysis and the

design of culverts, multi-structure systems, retention ponds, and open
channel flow.
e Land Surveyor application:
o Boundary surveying (including research and calculations).
o Topographic or as-built surveying.
o Geodetic or GPS surveying.
o Construction layout/staking.

o Other.

National Society of Professional Surveyors

The National Society of Professional Surveyors (NSPS) has the following policy statement,

which calls for a bachelor’s degree as the minimum education for a surveying license:

By vote of the NSPS Board of Directors on October 24, 2014, the NSPS Education
Policy states: “The official position of the National Society of Professional

Surveyors shall be that a Bachelor’s Degree in Surveying, Surveying Engineering,
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or Surveying Engineering Technology be the minimum educational requirement

for licensure as a Land Surveyor in all jurisdictions.” (NSPS 2014)

Endorsed by the NSPS, a series of surveying body of knowledge (SBoK) documents for S-G
were written in 2010-2011 and following by prominent authors and educators with established
expertise in the subjects of their papers. These papers broke down the knowledge and skill
requirements for different levels of S-G application and they were focused around fulfilling a

broad spectrum of subject areas, as shown in figure 1.

Figure 1. Diagram. Surveying body of knowledge. (Greenfield 2011b)

The five core areas given by these SBoK papers are discussed below to indicate how they are

related to and influence the surveying body of knowledge (Purcell 2014).
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NSPS Surveying Body of Knowledge — Legal Aspects

The legal core area stresses the importance of surveying and the profession’s authority to
determine boundaries as defined by administrative, legislative, and local legal systems. The legal

body of knowledge emphasizes that:

“...knowledge of the law is not only significant but is a crucial element of the
overall SBoK. Of all of the activities that fall under the umbrella of ‘surveying’.
The surveyor’s interaction with the law and how the law relates to property
rights—specifically property rights associated with the location of boundaries—is
the only justification for requiring surveyors to be licensed under the vast

majority of jurisdictions, if not all of them.”” (Lathrop and Lucas 2011)

The legal SBoK definition emphasizes the breadth and depth of the knowledge required even at
the core level, which is necessary for all surveyors. As such, it is obvious that the necessary legal
education for a surveyor cannot be contained in a single three-hour college course and, thus, the
newly summarized legal body of knowledge adds to the educational compression of college

courses currently being taught.

NSPS Surveying Body of Knowledge — Land Stewardship

While the concept of surveyors practicing a stewardship role in conjunction with real property is
not foreign to most surveyors, the quantification of the surveyor’s stewardship functions may be
new to some surveyors. In this SBoK, the protection of the natural and human environments
requires the practice of stewardship in “professional functions which include land use, site
development, and resource management in the natural and social environment...” (Lathrop and

Lucas 2011) The general knowledge areas required to support these stewardship functions
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include: communication skills; site design and resource management; site restraints and assets;
and project organization, management, and administration (Lathrop and Lucas 2011). As with
the legal SBoK, the land stewardship body of knowledge adds to the educational compression of

college courses currently being taught.

NSPS Surveying Body of Knowledge — Positioning

The content of NSPS’s SBoK for positioning may be the specialty SBoK with which land
surveyors associate the most directly. The knowledge areas (first-level breakdown) for
positioning include: measurements; physical laws; solid geometry and other mathematical tools;
computer tools; error estimation, error propagation, least squares adjustment and other tools;
standards and specifications; information management; communication principles; and
economic, legal, and business concepts (Paiva 2011). Most of these knowledge areas are covered
at least to some extent in the Foundation Geomatics Surveying (FGS) course, which is one of the
primary activity subjects of this research. The impact of positioning tools such as GPS, the uses
of laser-assisted equipment for scanning and other purposes, plus the applications of information
technology (IT) in voice and data communications have expanded the amount of knowledge
required by S-G students and professionals. Thus, this expansion applies to the scope of the FGS
course and makes the understanding of the mathematics and physics even more important.
Student learning becomes more critical with the expansion of subject coverage and the

increasing daily demands of the students—especially online students.

NSPS Surveying Body of Knowledge — Geospatial Science

The geographic information system (GIS) or geospatial science SBoK is probably the most

controversial since it is a relatively new addition to the S-G professional’s toolbox and creates an
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overlap of responsibilities between the S-G professional and the GIS professional. In this NSPS
SBoK, the knowledge areas have been extracted as a subset of the GIS SBoK that was developed
by the Association of American Geographers (AAG) and the University Consortium for
Geographic Information Science (UCGIS). The knowledge areas for S-G professionals in GIS
include: conceptual foundations, data mining, design aspects, data manipulation, analytical
methods, cartography and visualization, legal and ethical aspects of GIS, and management and
organizational aspects (Greenfield 2011a). Since “the minimal level of GIS knowledge a
surveyor must master should enable him/her to routinely use basic GIS technology,” this is a
subject that is introduced in the FSG course and adds to the expansion of education requirements

of the FSG student (Greenfield 2011a).

NSPS Surveying Body of Knowledge — Imaging Science

For the S-G professional, “imaging refers to the capturing a scene by means of light intensities.
Image products are often 2D geometric projections of a 3D scene...The formal name that goes
with the subject of imaging, sensor calibration and 3D scene reconstruction is Photogrammetry.”
(Bethel 2011) The imaging knowledge areas include cameras and photography; radiometry,
detection, and sensing; frame geometry; image measurements; stereoscopy and parallax;
mathematical modeling and analytical photogrammetry; computer vision; estimation, adjustment,
statistics, and error propagation; stereo resolution; rectification and resampling; mapping and
cartography; topography and digital elevation modeling; digital photogrammetry; project
planning; close-range photogrammetry; satellite photogrammetry; remote sensing; and active
sensing with LIDAR (Bethel 2011). While photogrammetry has been a subject of course

coverage in surveying for many years, the application of IT and digital photography has greatly
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expanded the scope of the imaging SBoK and, thus, certificate programs and degree programs in

S-G have had difficulty in keeping up with the knowledge and skill expansion in this area.

DEVELOPMENT OF SURVEYING-GEOMATICS KNOWLEDGE/SKILLS MATRIX

Based on the breadth and depth of the SBoK articles and the fact that they supported the five key
areas of S-G (i.e., positioning, geospatial science, imaging science, land stewardship, and legal
aspects), the research team decided to follow the analyses given by these articles to develop the
S-G knowledge/skills matrix, which in turn would be used to develop a series of questions
identified for the project survey. Each one of the SBoK articles included a table that shows the
areas of knowledge and skills associated with that area, along with the common three levels of
competency (i.e., core, specialist, scholar [research and development]) and their associated level
of knowledge (i.e., recognition, understanding, and ability). Table 1 provides an example of this
analysis for the positioning area of competency. All five of the SBoK tables that were used to
develop the surveying—geomatics knowledge/skills matrix are provided in appendix A of this

report.

Continuing with this example for positioning, the knowledge areas and tasks were extracted from
the table, and columns for priority, frequency, and personnel responsibility level were added to
enable the validation of the matrix. Thus, for priority, the scale was 0 to 5, where 0 = no priority
or unsure, 1 = minimal priority, 2 = low priority, 3 = moderate priority, 4 = high priority, and 5 =
highest priority or necessity. For performance frequency, the scale was 0 to 5, where 0 = never,

1 = seldom, 2 = quarterly, 3 = monthly, 4 = weekly, and 5 = daily. The assignment of personnel
responsibility was left to the respondent since this variable would depend on the employer’s job

position description and hierarchy. The results of this effort culminated in five working tables,
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i.e., one table for each of the five key areas of S-G. Table 2 shows the table for positioning area.
All five of the tables represent the deliverable for Task 1 of this project and are provided in

appendix B of this report.

Table 1. Surveying-geomatics body of knowledge level of competencies: Positioning.

Competency in Knowledge Area: Measurement Core Specialist S(I:Qrglgr/
1. Situational analysis A A U
2. Technology and measurement regimen selection A A U
3. Systematic error analysis A A A
4. Application of mathematical models for data and information A A A
representation
5. Designing or applying survey control U A A
6. Field survey A R
Competency in Knowledge Area: Data Analysis and Management
1. Examine data for completeness A A A
2. Post-processing for systematic and random error reduction A A A
and evaluation
3. Analyze data for precision; draw conclusions about accuracy A A A
4. Determine if additional measurements are required A A

5. Integrate data from various sensors into a homogenous database U U A
Competency in Knowledge Area: Adjustments

1. Apply different adjustment procedures for data processing A A

2. Apply statistical and adjustment tools to improve quality of U A A
information being reported

3. Calculate integrity of networks and other geometries U A A

4, Apply principles of geodesy A A

Competency in Knowledge Area: Coordinate Geometry

1. Apply 2D and 3D transformations U A A

2. Determine projected coordinates U A A

3. Determine geodetic coordinates R A A

4, Determine positions of surveyed points A A A

5. Determine position or configuration of designed A A A
points, lines, surfaces, and volumes

6. Determine areas and volumes A A A

Competency in Knowledge Area: Information Extraction

1. Report positions, lines, surfaces, and volumes A A A

2. Report conclusions, deductions, and inductions A A A

3. Create maps and reports that are project and “consumer-specific ” A A A

4. Use CAD/GIS to generate user products A A A

R = recognition, U = understanding, and A = ability
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Table 2. Surveying-geomatics: Knowledge and skill matrix: Positioning.

Surveying—-Geomatics Body of Knowledge Scope: Positioning

Knowledge Area Associated Task Priority Frequency Personnel Responsibility Level

1. Situational analysis

2. Technology and measurement regimen selection

3. Systematic error analysis

A M — -
easurement 4. Application of mathematical models for data and

information representation

5. Designing of applying survey control

6. Field survey

1. Examine data for completeness

2. Post processing for systematic and random error
reduction and evaluation

B. Data Analysis and 3. Analyze data for precision; draw conclusions
Management about accuracy

4. Determine if additional measurements are required

5. Integrate data from various sensors into a
homogenous database

1. Apply different procedures for data processing

2. Apply statistical and adjustment tools to improve
quality of information

& EIIEIELS 3. Calculate the integrity of networks and other

geometries

4. Apply principles of geodesy
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Surveying—-Geomatics Body of Knowledge Scope: Positioning

Knowledge Area

Associated Task

Priority

Frequency

Personnel Responsibility Level

D. Coordinate Geometry

. Apply 2D and 3D transformations

. Determine projected coordinates

. Determine geodetic coordinates

. Determine position of surveyed points

. Determine position or configuration of designed

points, lines, surfaces, and volumes

. Determine areas and volumes

E. Information Extraction

. Report positions, lines, surfaces, and volumes

. Report conclusions, deductions, and inductions

. Create maps and reports that are projected and

“consumer specific”

. Use CAD to generate user products

. Use GIS to generate user products

Priority (importance); (Scale 0-5, where 0 = no priority or unsure, 1 = minimal priority, 2 = low priority, 3 = moderate priority, 4 = high priority, and 5 = highest priority or necessity)
Performance Frequency; (Scale 0-5, where 0 = never, 1 = seldom, 2 = quarterly, 3 = monthly, 4 = weekly, and 5 = daily)

Personnel Responsibility Level; TBD
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VALIDATION OF S-G KNOWLEDGE AND SKILLS MATRIX

To validate the S-G knowledge and skills matrix for applicability and reasonableness, the five-
part matrix was given to GDOT representatives, Location Bureau Chief Mr. Benny Walden and
Statewide Consultant Compliance Supervisor Mr. Michael Lewis, for their evaluation of priority,
frequency, and personnel responsibility level. The results of their evaluation indicated that the
matrix evaluation was comprehensive for surveying—geomatics tasks within the GDOT
organization. The results of their evaluation (highest-level ranking) for priority and frequency are
provided in the following statements. The information for the personnel responsibility levels and
complete ranking information are provided in the complete set of tables provided in appendix C

of this report. The positioning table is provided in table 3 below.

e Under the area of positioning, GDOT ranked the sub-knowledge area of data analysis and
management and measurement at a tie score of 5.0/5.0 for priority and ranked coordinate
geometry with a score of 4.0/5.0 for frequency. (Refer to table 3 for detailed
information.)

e Under the area of geospatial science, GDOT ranked the sub-knowledge area of analytical
methods at a score of 4.2/5.0 for priority and ranked geospatial data with a score of
4.0/5.0 for frequency.

e Under the area of imaging science, GDOT ranked the sub-knowledge area of stereoscopy
and parallax at a score of 5.0/5.0 for priority and ranked topography and digital elevation

modeling with a score of 4.0/5.0 for frequency.
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e Under the area of land stewardship, GDOT ranked the sub-knowledge area of project
administration, management, and organization at a score of 2.63/5.0 for priority and with
a score of 2.2/5.0 for frequency.

e Under the area of legal aspects, GDOT ranked the sub-knowledge area of legal systems
and legal resources at a tie score of 3.0/5.0 for priority and ranked legal resources with a

score of 2.8/5.0 for frequency.

With the S-G knowledge and skills matrix validated, the question set covering knowledge and
skill requirements was produced utilizing the matrix and the validation results. The development

of the questions on S-G knowledge and skills is covered in chapter 5 of this report.

STAKEHOLDER CONTACT DATABASE DEVELOPMENT
Overview

Delivery of the project survey (developed in chapter 5 of this report) to the right respondents
(stakeholders) required an arduous process of internet search and utilization of existing
databases. This process resulted in a combination of an email contact database and a direct mail
(i.e., U.S. postal service) list. The development of the stakeholder email contact database was a
time-intensive operation that involved searching through public records found through keyword
searches on Google’s web search engine and through the websites for each identified agency.
The process was essentially the same for the Federal, State, and local agencies. Another source
for the stakeholder email contact list was the Surveying and Mapping Society of Georgia
(SAMSOG) contact database. SAMSOG provided this database solely for this project at no cost.

An additional database source was the Georgia Board of Registration for Professional Engineers
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and Land Surveyors (GBORPELS) website, which contains contact information for registered

land surveyors.
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Table 3. Surveying-geomatics: Knowledge and skill matrix: Validation.

Surveying: ics Body of K ige Scope: Positioning
Knowledge Area Associated Task GDOT Priority |GDOT Fr y |GDOT P | ibility Level Knowledge Area GDOT Priority - TP | GDOT Priority - AP | GDOT F -TP|GDOT Fre - AP
1.) Situational analysis 5 4|ASPC and above
2.) Technology and measurement regimen selection 5 4|ASPC and above
3.) Systematic error analysis 5 3|ASPC and above
A.) Measurement 4.) Application of mathematical models for data and A.) Measurement 30 5.00 23 3.83
information representation 5 3|ASPC and above
5.) Designing of applying survey control 5| 4|ASPC and above
6.) Field Survey 5 5[STAND ABOVE
1.) Examine data for completeness 5| 5|ASPC and above
2.) Post processing for systematic and random error 5
reduction and evaluation ASPC and above
B-) Data AnaIVSiS and 3.) Analyze data for precision; draw conclusions about B-) Data AnaIYSis and 25 5.00 18 3.60
Management accuracy 5 3|ASPC and above Management ’ ’
4.) Determine if additional measurements are required 5 4|ASPC and above
5.) Integrate data from various sensors into a
homogenous database 5 3|ASPC and above
1.) Apply different procedures for data processing 4 1)ASPC and above
2.) Apply statistical and adjustment tools to improve
. quality of information 5 3|ASPC and above .
C.) Adjustments 3.) Calculate the integrity of networks and other C.) Adjustments 1 475 10 250
geometries 5 3|ASPC and above
4.) Apply principles of geodesy 5 3|ASPC and above
1.) Apply two-dimensional and 3D transformations 4 3|ASPC and above
2.) Determine projected coordinates 5 4|ASPC and above
3.) Determine geodetic coordinates 5 4|ASPC and above
D,) Coordinate Geometry|4.) Determine position of surveyed points 5 5|ASPC and above D,) Coordinate Geometry 28 4.67 24 4.00
5.) Determine position or configuration of designed
points, lines, surfaces, and volumes 5 5|ASPC and above
6.) Determine areas and volumes 4 3|ASPC and above
1.) Report positions, lines, surfaces, and volumes 5 3|ASPC and above
2.) Report conclusions, deductions, and inductions 4 3|ASPC and above
E.) Information Extraction| 3) Create ma"sf’f“{ reports that are projected and E.) Information Extraction 24 4.80 19 3.80
consumer specific' 5 4|SPC and above
4.) Use CAD to generate user products 5 5|ASPC and above
5.) Use GIS to generate user products 5 4
TOTAL 126 4.84 94.00 3.55

GDOT Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1 = minimal priority, 2 = low priority, 3 = moderate priority, 4 = high priority, 5= highest priority or necessity)

GDOT Performance Frequency; (Scale 0-5, where 0= never, 1 =seldom, 2 = quarterly, 3 =monthly, 4 =weekly and 5 = daily)

GDOT Personnel Responsibility Level; TBD
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Surveyors in Georgia

The GBORPELS contact list was used to help complete the overall database by providing update
information missing from the SAMSOG database. This GBORPELS contact list included the

recently registered surveyors.

The process used for finding the contact information for the Federal, State, and local agencies
was relatively simple, but common issues were found. For some of the agencies, their websites
were not user-friendly, had little to no information, or did not exist at all (only for local
agencies). Another common issue with some agencies was that the only way to contact them was
through a contact form on their website (i.e., no contact information was provided). Most of the
local agencies (i.e., towns and cities) that did not have contact information lists were able to be
grouped into their respective counties because most counties did have their contact information

available on their website.

Federal Agencies

The contact list for Federal agencies started with an identification of the agencies that are most
likely involved in surveying and geomatics applications. Then, a keyword search was performed
using the target words for S-G. This process typically narrowed the search field down to parts of
the agency involved in an S-G application. Next, an examination of parts of the agency was
conducted to find a contact that uses S-G applications. It was noticed that the process was easier
for State agencies than for Federal agencies because most of the State agency websites had more
information than the Federal agency websites. In all, 32 Federal agencies with usable contact

information were identified in this process.

31



State Agencies

The contact list for the Georgia State agencies started with an identification of agencies that are
most likely involved in surveying and geomatics applications. The resulting list was targeted
first, and then other agencies found on the State of Georgia website (Georgia State Government,
2021) were evaluated. The first step was performing a keyword search for surveying and
geomatics topics to find relevant data in each of the agencies. This process helped the researchers
locate the general location on the website where they could find a contact that was involved with
the S-G field. After finding the general area, the search was narrowed down to the job positions
and then finally to the individual contact. It was common for the agency websites not to mention
S-G applications. Therefore, to find a contact, each job position in the agency was examined

until the researchers found a related field and contact. Ultimately, 49 State agencies with usable

contact information were identified in this process.

Local Agencies

The contact list for local agencies was created from a list of Georgia counties, cities, and towns
found on the State of Georgia website (Georgia State Government 2021). The contact list was
broken down by county, city, and town citing an overall contact for the county and then contacts
for each city and town. This process involved searching through county websites to find the
city/county engineer, or city/county public works director, or city/county manager or
commissioner. If one of these positions could not be found, the city clerk or a councilman was
used as the contact. While finding the contacts, the populations were also recorded to be able to
rank them from largest to smallest. The most difficult issue to overcome during this process was

that of finding contact information for counties/cities with very small populations. For cities and
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towns with no contact information listed, the county contact information was used. A total of 526

local agencies (i.e., cities/towns) with usable contact information were identified in this process.

SAMSOG Contacts

The SAMSOG membership/supporters list was provided by SAMSOG and was used to find
emails and addresses for registered surveyors. The given spreadsheet was extremely data
intensive. Thus, it was edited, and only relevant data were kept. This process involved going
through each column of the spreadsheet and determining if the data were relevant to the project
or not. Most of the data on the spreadsheet were not needed and, thus, the size of the sheet was
greatly reduced. Most of the members on the list provided an email address. For the members
who did not provide an email, their mailing address was used as their point of contact. In all,

1,903 SAMSOG members with usable contact information were identified in this process.

GBORPELS Contacts

A noncurrent information list for the GBORPELS contacts was provided by SAMSOG and was
used to find addresses/emails for licensed surveyors. The provided list had to be updated to
include the most recently registered surveyors. The updating process was done using the
GBORPELS website (Georgia Secretary of State 2018a), which contains a database with
information on Georgia’s registered surveyors. However, emails were not included in the
database. Therefore, the mailing addresses were extracted to be used as the point of contact. A
duplication check between the SAMSOG-provided list and the GBORPELS website (Georgia
Secretary of State 2018a) contacts list was performed. Several duplicates were found, and the
most current contact information was utilized, thus eliminating duplication in the final listings.

This process helped reduce the size of the required mailing list (i.e., mail-outs) because most of
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the entries on the SAMSOG-provided GBORPELS list were on the SAMSOG contact list, which
had an email address. A total of 637 registered surveyors with usable contact information were

identified in this process.

Final Email List and Mail List

After all the contact information was compiled, the final lists were created. The first list
contained all the email addresses that were found from the State, Federal, and local agencies and
from the edited GBORPELS information list. This final email list contained 2,350 email
addresses, along with the associated contact names. The second final list contained all the
mailing addresses for contacts where emails could not be found. This final list contained 637
addresses, along with the contact names. Specific detailed information on the final contacts has

not been provided in the report to maintain survey respondent anonymity.
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CHAPTER 3.
TASK 2: DEVELOPMENT OF SURVEYING-GEOMATICS EMPLOYMENT
POSITIONS MATRIX

LITERATURE REVIEW
Overview

According to the United States Bureau of Labor Statistics (2021), employment of surveyors is
projected to grow 2 percent from 2019 to 2029, slower than the average for all occupations.
Despite this, surveyors will continue to be needed to certify boundary lines, work on resource
extraction projects, and review sites for construction. However, the use of drones and other
technologies is expected to increase worker productivity and may, therefore, limit employment
growth. This may further lower the employment rate for surveyors and may be a potential

problem that may hinder the availability of surveying—geomatics jobs.

In terms of job prospects, those with knowledge of a variety of surveying specializations and a
bachelor’s degree from an ABET-accredited school will have the best job opportunities. Demand
for traditional surveying services is closely tied to construction activity; therefore, job
opportunities will vary by geographic region and often depend on local economic conditions.
However, because surveyors can work on many different types of projects, they may have

steadier work than others in the industry when there is a decrease in construction works.

According to the U.S. Bureau of Labor Statistics (2020), the industries with the highest

published employment for surveyors are summarized in table 4.
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Table 4. Employers of surveyors across all institution in the United States.
(U.S. Bureau of Labor Statistics 2020)

Industry Figures Percentage
Architectural, engineering, and related services 33,070 69%
Local government (excluding schools and hospitals) 2,550 14%
Construction (highway, street, and bridge construction) 1610 10%
Self-employed workers (management, scientific, technical consulting) 960 5%
Mining, quarrying, and oil and gas extraction 620 2%

In Georgia, the researchers were able to identify the distribution of surveying jobs in some
counties based on the location quotients. The location quotients were expressed as the ratio of an
area’s distribution of employment by industry to a referenced area’s distribution. The value of
local quotient should be equal to 1 for average employment concentration. For location quotient
values less than 1, the employment concentrations are typically below average, and the
employment concentration is above average for values greater than 1. The location quotient of

certain counties in Georgia has been computed and summarized in table 5.

For this research project, the State of California was selected as a basis of comparison with the
employment of surveying—geomatics jobs in Georgia. The selection was based on the fact that
California is one of the largest states in the United States with a robust transportation system.
The percentages of surveying—geomatics employment availability in the United States,

California, and Georgia are summarized in table 6.
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Table 5. Employment of surveyors across Georgia.
(U.S. Bureau of Labor Statistics 2020)

Rank Region 2019 Emp!oyment Locat_ion
Concentration Level Quotient
1 Warner Robins, GA, Metro Area Above average 3.28
2 Athens—Clarke County, GA, Metro Area Above average 1.67
3 East Georgia Balance of State Above average 1.47
4 Savannah, GA, Metro Area Average 1.28
5 North Georgia Balance of State Below average 0.83
6 Chattanooga, TN-GA, Metro Area Below average 0.70
7 Georgia Below average 0.63
8 Atlanta—Sandy Springs—Roswell, GA, Metro Area Below average 0.56
9 Augusta—Richmond County, GA-SC, Metro Area Below average 0.50
10 Macon-Bibb County, GA, Metro Area No data available No data available
11 | South Georgia Balance of State No data available No data available
12 | Rome, GA, Metro Area No data available No data available
13 | Valdosta, GA, Metro Area No data available No data available
14 Brunswick, GA, Metro Area No data available No data available
15 Albany, GA, Metro Area No data available No data available
16 Columbus, GA-AL, Metro Area No data available No data available
17 Middle Georgia Balance of State No data available No data available
18 Gainesville, GA, Metro Area No data available No data available
19 Hinesville, GA, Metro Area No data available No data available
20 | Dalton, GA, Metro Area No data available No data available

Table 6. Surveying-geomatics employment availability.

(U.S. Bureau of Labor Statistics 2021)

Geographical area Employment Percentage
United States 53,030 N/A
California 4,110 7.7%
Georgia 1,370 2.5%
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From findings in this project, the job projection is relatively lower for Georgia when compared to
California. This comparison will help the State of Georgia take proactive measures to increase

the availability of surveying—geomatics positions in Georgia in the future.

The projected annual openings for surveying—geomatics jobs in the United States, California, and

Georgia are summarized in table 7.

Table 7. Surveyor employment projection in the United States.
(U.S. Bureau of Labor Statistics 2020)

Region Employment Percentage Change | Projected Annual
g 2018 2028 (%) Job Openings
United States 49,200 52,200 6 4,000
California 2,802 4,260 34 163
Georgia 910 1,100 20 90

A comprehensive positions matrix will show the current state of surveying—geomatics jobs in
Georgia, the California Department of Transportation (Caltrans), and California, though the job
availability is subject to several factors, including the economic situation and the geographical

location.

Investigation of Surveying—Geomatics Positions in Private Industry

The term geomatics is a relatively new one, which was adopted by the industry less than 50 years
ago. At its core, the industry has evolved to the field of engineering, offering spatially referenced
information for a multitude of applications (7 Mile Advisors 2017). Today, the geomatics
industry is constantly changing, complementing more than just engineering, but also law
enforcement, artificial intelligence, aerospace, defense, etc. (7 Mile Advisors 2017). The

substantial growth within the discipline and spillover to other industries can be attributed to the
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high degree of innovation and adaptation of new geospatial technologies. This innovation and
industry growth has attracted investment and created a highly competitive business environment,

resulting in increased activity in the geomatics industry (7 Mile Advisors 2017).

From analysis in this project, as shown in table 8 and table 9, surveyors in government
institutions tend to receive a higher pay than those in private institutions carrying out similar job
responsibilities. (However, based on information provided by GDOT, private S-G institutions
specializing in transportation pay significantly more than GDOT for the typical S-G positions
including Survey Technician, Rodman, Instrument Man, Party Chief and CADD Technician.
Also, the variation of salary across rural versus urban areas of Georgia was noted.) The number
of jobs for surveyors available when expressed as a percentage of the total jobs is slightly higher

for government institutions than private surveying institutions.

Table 8. Snapshot: Private industry positions and corresponding salary ranges.

Position Title Employers Salary
Land Surveyor Sunrise Engineering $30-$42K
Professional Land Surveyor OBEC Consulting Engineers $49-$55K
Professional Surveyor EMH&T $50-$56K
Professional Land Surveyor Davey Tree $50-$56K
Solar Land Surveyor Mortenson $45-$55K
U.S. Survey (Civil) Mortenson $37-$45K
Dry Cargo Surveyor Bureau Veritas $50-$60K
Entry Level Surveyor Dewberry $27-$47K
Project Surveyor David Evans & Assoc. $47-$55K
Staff Surveyor Surveying & Mapping $47-$57K
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Table 9. Snapshot: GDOT positions and corresponding salary ranges.

Position Title Employers Salary

Statewide Geodetic Supervisor GDOT $32-$57K
Computations Technician GDOT $27-$47K
Quality Assurance Supervisor GDOT $40-$71K
Survey Party Chief GDOT $29-$52K

Asst. SPC GDOT $27-$47K

Surveying Technician 2 GDOT $24-$43K
Surveying Technician 1 GDOT $22-$38K
Location Manager GDOT $40-$71K
Resident Survey Manager GDOT $32-$57K
Survey Data Specialist GDOT $29-$52K
Photogrammetry Technician 2 PGI GDOT $30-$52K
Photogrammetry Supervisor PGJ GDOT $33-$58K
Photogrammetry Lab Supervisor GDOT $36-$63K

PGK

Photogrammetry Chief PGL GDOT $41-$72K
Photogrammetry Technician PGF GDOT $23-$38K
Photogrammetry Technician 1 PGH GDOT $27K-$48K

These snapshots represent random samples, and the information may not be an absolute
representation of position availability and compensation for these positions. However, it provides
an idea about the number of openings available in the private sector and government institutions
in relation to compensation for the surveyors in the two institutions. It also reflects the interest of
the government in S-G and emphasizes the fact that more attention should be paid to the private

surveying industries in terms of job creation.

DEVELOPMENT OF SURVEYING-GEOMATICS POSITIONS MATRICES

The development of S-G employment positions matrices in this research project is aimed at
investigating the current rate of job availability, to establish a connection between education

levels in relation to job requirements. These matrices emphasize the importance of licensure and

40



demonstrate the minimum requirement to be eligible for certain roles in both public and private

survey organizations.

The matrices formed in this task were intended to show that as the hierarchy of the job position
increases, the education and skill requirement for that position also increases. They also show

how position structure in an organization increases with increasing educational requirements.

In Georgia, the Georgia Department of Transportation, SAMSOG, and other stakeholders have
been consistently trying to increase the surveying—geomatics student enrollment and,
consequently, increase the surveying—geomatics jobs that are available in Georgia for new

graduates and non-traditional students.

In the development of the first matrix, the research team examined the positions available at the
surveying unit (all departments) of GDOT and some other states across the United States. For the
second matrix, the team examined positions available at the California Department of
Transportation. Caltrans was selected because it is the most viable transportation system in the
United States and among the largest employers of surveyors in the transportation industry in the
U.S. Similarly, for the development of the third matrix, the researchers conducted a random
sampling of surveying—geomatics positions available in the State of California. The decision to
use California as the benchmark was based on the robust nature of the transportation system in
California and to be able to directly relate it to that of Caltrans for comparison purposes. The
idea was to use the state of employment availability as a reference to check the current
availability of positions in Georgia. These matrices have been systematically arranged in the

order of hierarchy from the top-level to the entry-level positions.

Some of the key descriptive attributes that characterized the columns in the matrices include:
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e Position title.

e Type of setting (public or private).

e State and city of the open position.

e Name of employers.

e Work location (field/office/combination).

e Education requirements for that position (associate degree, BS, MS, PhD, or other).
e Number of years of experience required.

e Software/geospatial experience required for the position.

Other attributes include:

e Name of the employer department.

e Licensure required (to be eligible for the position in this column).

e Experience requirement (either in-house experience or outside the organization).
e Work description (management/production/combination).

e Surveying-geomatics software experience.

e Salary for the position.

e Medical benefits associated with the position.

e Retirement benefit.

Table 10 shows some of the key descriptive attributes used in generating the first matrix. A total
of 62 position were examined and detailed out to generate the first matrix. The full matrix is

attached in appendix D of this report.
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Table 10. First matrix based on positions available at GDOT surveying unit and other states across the U.S.

(Sources: Employment search engines at Monster.com 2021 and GDOT 2021)

Position Title | Public/Private State/City Employer Field/Office | _ Education Years of | Geospatial/
Requirements | Experience | Software
Senior Survey . . Lo
Technician Public Riverside, CA County of Riverside Comb. BS 2-5 Y
Survey CAD . . Compass Surveying and . 3
Technician Public Colorado Springs, CO Mapping, LLC Office BS 5-10 Y
Geospatial Data Public Tulsa, OK us Army Corps of Comb. BS o 5 v
Manager Engineers
GIS Technician Public Hinesville, GA City of Hinesville Office BS 2 Y
GIS Intern Public Sandy Springs, GA City of Sandy Springs Office BS 0 Y
GIS Specialist Public Oconee County, GA City of Oconee Office BS 1 Y
Project Surveyor Public Mentor, OH CT Consultants Comb. AS/BS 5-10 Y
Right of Wy Public Grand Fork, ND Grand Fork Field AS/BS 2 Y
Professional Land Private Des Moines, 1A HR Green Comb. BS 5 Y
Surveyor
Location Surea Public Atlanta, GA GDOT Comb. NA 7 Y

BS = Bachelor of science; AS = Associate of science; NA = Not applicable
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Similarly, the second matrix was formed from positions available at the Caltrans website; the key
descriptive attributes are as shown in table 11. A total of 14 positions were extracted for analysis.

The full matrix is provided in appendix E of this report.

For the third matrix, a total of 30 randomly sampled surveying—geomatics jobs were generated
from the web search, and the key descriptive attributes used in generating the matrix are as

shown in table 12. The full matrix is attached as appendix F in this report.

After generating the three matrices, it was important to sort the matrices into categories that can
aid the analysis and for validation purposes. The matrices were sorted into two categories. One
of the categories was based on the positions obtained from GDOT and the other was categorized
by the Georgia Southern University (GSU) research group based on the analysis of the

requirements and some other observation of these positions.

The positions in the three generated matrices fell into either of the two groups. There were six
categories for the GDOT classification and five categories according to the GSU research group

classification, as shown in table 13 and table 14.
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Table 11. Second matrix based on surveying-geomatics positions available at Caltrans.
(Source: Jobs website, Caltrans 2021)

Position Title Public/Private |  State/City | Employer | Field/Office | _ Education Yearsof | Geospatial/
Requirements Experience Software
Party Chief Public Sacramento, CA Caltrans Comb. BS NA Y
Transportation Public Santa Clara, CA Caltrans Office BS NA Y
Surveyor
Transportation Public Alameda, CA Caltrans Office BS NA Y
Surveyor
Transportation Public Stockton, CA Caltrans Office BS NA Y
Surveyor
Transportation Public Fresno, CA Caltrans Office BS NA Y
Surveyor
Transportatlon_ Survey Public Bishop, CA Caltrans Field NA NA N
Party Chief
Transportation Survey . .
Party Chief Public Shasta, CA Caltrans Field NA NA N
Transportation Public Bishop, CA Caltrans Field NA NA Y
Surveyor
Project Surveyor Public Marysville, CA Caltrans Field NA NA Y
Tr_anqurtatlon Public Riverside, CA Caltrans Field NA NA N
Engineering Tech.

BS = Bachelor of science; NA = Not applicable
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Table 12. Third matrix based on surveying-geomatics positions available in California.
(Sources: Monster.com 2021 and ZipRecruiter 2021).

Position Title | Public/Private State/City Employer Field/Office | _ Education Yearsof | Geospatial/
Requirements | EXxperience Software
Land Surveyor Private California City, CA GPAC Office NA 5 Y
Land Surveyor Private Eureka, CA Omsberg & Preston Comb. NA 2 Y
Asst. Land Surveyor Public Sacramento, CA Sacramento County Field BS 1 Y
Land Surveyor Private Los Angeles, CA KPFF Field NA 0-3 NA
Project Surveyor Private Santa Clarita, CA David Evans & Comb. NA NA Y
Assoc. Inc
Land Surveyor Private Roseville, CA Evolvinc Comb. NA 5 Y
Asst. Land Surveyor Public San Diego, CA City of San Diego Field BS NA Y
P””C'iﬁ'dgu“’ey Public San Diego, CA City of San Diego Field BS NA Y
Survey Associate Public San Francisco, CA San Francisco Field NA NA Y
Land Technician Private San Francisco, CA Pacific Gas & Electric Comb. NA NA Y

Company

BS = Bachelor of science; NA = Not applicable
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Table 13. Classification from GDOT positions.

Positions

Categories

Location Bureau Chief

GDOT-SG 01

Engineering Operations Manager

GDOT-SG 02

Assistant CCS
Consultant Compliance Supervisor
Quiality Assurance Supervisor
Statewide Cadastral Supervisor

Statewide Geodetic Supervisor

GDOT-SG 03

Statewide Survey Data Specialist
Asst. Statewide Survey Data Specialist
Photogrammetry Technician 2 PGI
Photogrammetry Supervisor PGJ
Photogrammetry Lab Supervisor PGK
Photogrammetry Chief PGL
Photogrammetry Technician PGF
Photogrammetry Technician 1 PGH

GDOT-SG 04

Surveying Technician 2
Surveying Technician 1

Computations Technician

GDOT-SG 05

Survey Party Chief (SPC)
Asst. SPC

GDOT-SG 06
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Table 14. Classification formed by Georgia Southern University
research group positions.

Positions Categories
Entry Level GSU-SG 01
Crew Chief

Survey crew chief GSU-SG 02

Transportation Survey Party Chief
Survey Technician

Land Technician
Transportation Surveyor
Survey CAD Technician

Land Surveyor

GSU-SG 03

Asst. Land Surveyor
Office/Associate Surveyor
Professional Land Surveyor

Survey Manager

Location Manager
] GSU-SG 04
Resident Survey Manager

Geospatial Data Manager
GIS Specialist
Survey Data Specialist

GIS Technician GSU-SG 05
GIS Programmer
Right of Way Officer

NOTE: The classification is not a full description of these positions, as they were created for sorting
purposes in this research and to reflect the nature of surveying—geomatics jobs in Georgia when
compared to that of California. The classification presents groups of positions that fall under similar
responsibilities as closely as possible.

After sorting the positions into the two categories that were established from the GDOT
classification and the Georgia Southern University research group, the results of the first matrix

were summarized, as presented in table 15.
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Table 15. Percentage for GDOT and GSU classifications
for positions in GDOT and the U.S.

Classification GDOT-SG (%) GSU-SG (%)
1 2 3
2 8 21
3 11 47
4 11 16
5 50 13
6 18

Shading = Not applicable

The results of the analysis obtained from the first matrix according to the GDOT classification
show that most of the roles at GDOT are concentrated in class 5, with the highest number of
openings for survey technicians. This means that the job openings at GDOT are more
concentrated in surveying technician and computation technician roles but are lagging in the
entry-level positions. The results according to the GSU research group classification show that
GIS-related roles are very low at GDOT when compared to Caltrans. They also show fair
distribution of positions in classes 3 and 4, which means the availability of positions for
statewide data analyst, land surveyor, consultant compliance supervisor, and others in this class

have above average availability.

The results after sorting into the two classes for the second matrix are presented in table 16.

49



Table 16. Percentage for GDOT and GSU classifications

for positions at Caltrans.

Classification GDOT-SG (%) GSU-SG (%)
1 _ _
2 14 14
3 50 64
4 - 21
5 18 -
6 14

— indicates none; shading = not applicable

The result of the analysis of the second matrix according to the GDOT and GSU research group
classifications shows that most of the positions available at Caltrans fall into class 3. This means
there are excess positions open for the transportation surveyor role, with the majority being
supervisory and managerial roles. Even though both GDOT and Caltrans have low numbers of
entry-level positions, an appreciable number of positions are open in classes 3 and 4, which

includes transportation surveyor and land surveyor roles, at GDOT when compared to that of

Caltrans.

The results obtained after sorting into the two classes for the third matrix are presented in

table 17.
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Table 17. Percentage for GDOT and GSU classifications
for positions in California.

Classification GDOT-SG (%) GSU-SG (%)
1 _ _
2 4 _
3 13 76
4 27 24
5 17 -
6 _

— indicates none; shading = not applicable

The results show a significantly low availability of entry-level surveying positions in California
and a fair number of openings in classes 4 and 5, which include land surveyor and project
surveyor roles. California has a lower rate of class 6 roles, which include survey party chief and
assistant SPC roles, when compared to those available at GDOT. The results also show that
Georgia has more surveying and computation technician roles and slightly higher surveying

manager roles than California.

CONSULTATION AND VALIDATION OF S-G POSITIONS MATRIX

To demonstrate that the matrices created in this research project are on the right path, a brief
questionnaire was issued to the surveying—geomatics professionals in the Georgia Department of
Transportation. Their responses were used to further establish the concepts of this research work.
To facilitate the survey, four validation questions were written and sent out to the participants to
choose from two options; they were also allowed to express their opinion about each question.
The survey questions, predominant answers from GDOT’s correspondent, and the most

prominent opinions on each question are presented below.
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The first question was aimed at confirming if the percentage of S-G position availability in

government and private institutions was true, as asked in the survey. It was as follows:

“From analysis, 61% and 39% of surveying jobs are from public and private
organizations respectively, do you think public organizations have more S-G

positions and employing power than private organizations.”

The validator of this question thought that most surveying positions are at private companies
because GDOT sends out most of the survey work to consultants. Thus, the professional does not
agree with the finding that jobs in surveying—geomatics are predominantly from public
institutions because these public institutions award most surveying jobs as contracts to the

private surveying companies.

The second question was to establish the validity about the percentage of field to office positions

in surveying—geomatics. The question was as follows:

“From analysis, 28% of the S-G positions are office based, about 28% are field
based while 44% are combination of both field and office positions. Do you think

most surveying jobs are predominantly focused on field and office location?”

The GDOT validator for this question answered in the affirmative and thought lower-level
positions are mostly field positions, but, as people move up the ladder, time is split between field

and office. At the higher-level positions, people predominantly work in the office.

In the third question, the research team tried to explore the qualification most sought after by

employers of surveyors. This question was as follows:
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“From analysis, more than 90% of the S-G jobs require a minimum of bachelor’s
degree qualification while very few require associate degree. Do you think

bachelor is the most prevalent qualification for most surveying positions?”

The GDOT professional believed only a few surveyors have bachelor’s degrees while many
obtain more training and acquire more on-the-job training. The validator was also of the opinion
that more people with bachelor’s degrees would be good to help with respect to other fields,
higher pay, etc. This means the professional does not agree that a bachelor’s degree is the most

prevalent qualification of most surveyors.

Similarly, the fourth question was developed to expound on whether surveying—geomatics
compensation (including benefits) is comparable in public and private organizations. The

question was as follows:

“Do you think that surveyors in the public institutions get more benefits (health

insurance, retirement benefits, etc.) than those in the private sector?”

The professional believed compensation is often based on the number of years of experience,
education level, and the skills of the surveyor involved, and it largely depends on the nature of

the work being done by the surveyor.

In summary, the feedback from the GDOT validator provided the research team with a general
idea about the work structure in the surveying—geomatics industry. This information further
helped in understanding job distribution. Finally, the feedback gave insight into the perception of
professionals in the industry and was useful in the development of the project survey as well as

questionnaires in future studies.

53



CHAPTER 4.
TASK 3: DEVELOPMENT OF SURVEYING-GEOMATICS EDUCATION/SUBJECT
COVERAGE MATRIX

LITERATURE REVIEW

Similar to many other countries, the United States follows a tradition in the surveying and
geomatics profession that does not necessarily require a four-year bachelor’s degree to qualify
(depending on the state) as a land-surveyor-in-training or as a professional land surveyor (PLS).
Rather, the S-G licensure system is rooted in a form of apprenticeship. Interested pupils are
educated by educational institutions that introduce the theoretical percent computational aspects
of the discipline and are later trained under the supervision of a PLS who exposes them to the
state law and professional practice. But this profession is not limited to fundamental education
and apprenticeship only, which is the minimum requirement; many professional surveyors (e.g.,
in Georgia) qualify with a four-year bachelor’s degree or more. Even PhD-credentialed

professionals are now involved in this profession as specialists, researchers, and educators.

With the currently decreasing numbers of surveying professionals and the intrusion from other
professionals of related emerging technologies, key authors as proposed by the NSPS have
defined the surveying body of knowledge to clarify the scope of the surveying—geomatics
profession (Bethel 2011; Greenfield 2011a, 2011b; Lathrop 2011; Lathrop and Lucas 2011,
Paiva 2011). Moreover, the orientation of new technologies, as well as the presence of
professionals, specialists, and researchers, brings about new challenges in this field of
knowledge, which necessitates the continual modification of the SBoK. One of the most
important implications of the SBoK is that it outlines the formal educational requirement and

knowledge areas, which include both the theoretical know-why and the application of know-how
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in the professional area (Greenfield 2011b). The SBoK identifies that this profession requires
five specific fields of knowledge, i.e., positioning, imagery, GIS, land development, and law,
from the U.S. perspective. On the other hand, the Engineering Accreditation Commission (EAC)
and the Applied and Natural Science Accreditation Commission (ANSAC) of ABET control the
minimum requirements to achieve the objectives and outcome of overall college-level
surveying—geomatics education (Greenfield 2011b). Though NCEES prefers surveying core
programs accredited by ABET, the S-G programs in the non-traditional pathway must also be

considered for evaluating the applicants (NCEES 2020).

In light of this, the seven outcomes required by ABET are a standard way of developing the
education curriculum (ABET 2021). These outcomes are summarized in figure 2. ABET also
sets the program criteria for the engineering program that includes surveying—geomatics in the

title, and it sets forth the curricula to include the following (ABET 2021):

a. “Mathematics, including statistics, to support analyses of complex surveying/geomatics
problems;

b. Historical and legal elements of land ownership, particularly where surveying/geomatics
are an integral part;

c. Data science and analysis for conformance of precision/accuracy;

d. Data structure/format, storage/management, publication/visualization, and the related
legal responsibilities to the public;

e. Modern measurement and design technologies necessary to model, locate or construct

features above, below or on the Earth’s surface.
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[}

S-G Student Qutcomes (ABET)

An ability to identify, formulate, and solve
complex engineering problems by applying
principles of engineering,
mathematics

An ability to apply engineering design to
produce solutions that meet specified needs
with consideration of public health, safety,

science, and

Land and welfare, as well as global, cultural, social,
_ an environmental, and economic factors
Development \ 3. An ability to communicate effectively with a

Skills, Attitudes,

range of audiences.

and knowledge \\ 4. An ability to recognize ethical and

Surveying Surveying- \\ p}’cfeésional responsibi!it{es in gngineering

Body of . situations and make informed judgments,

v Theories — | Geomatics ) which must consider the impact of

Knowledge . Education || engineering solutions in global, economic,
Methodologies, \ ’ environmental, and societal contexts

Technologies,
and Procedures

An ability to function effectively on a team
whose members together provide leadership,
create  a collaborative and inclusive
environment, establish goals, plan tasks, and

meet objectives

6. An ability to develop and conduct appropriate
experimentation, analyze and interpret data,
and use engineering judgment to draw
conclusions

7. an ability to acquire and apply new
knowledge as needed, using appropriate
learning strategies

Figure 2. Diagram. Relationships between SBoK, surveying—geomatics education, and
ABET outcomes. (ABET 2021)

f.  Added depth in a minimum of four subject areas, consistent with the program’s educational
objectives, chosen from the following:
e boundary and/or land surveying
e engineering surveys
e photogrammetry and remote sensing
e geodesy and geodetic surveying
e mapping including map projections and coordinate systems
e geospatial data science and land information systems
e civil engineering topics that assist the student in meeting the requirements for

’

licensure in the state or region.’
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The knowledge areas and the specific fields under those knowledge areas are outlined in figure 3

(Greenfield 2011b). These specific fields of knowledge match the program criteria set by ABET.

| Surveying-Geomatics Education ‘

> >

GIS Law Land Stewardship

* Measurements of physical quantities * Cameras and Photography *  Conceptual Foundations * Legal Systems + Communication skills, both
* Physical laws that govern measurements * Radiometry, Detection, and Sensing  *  Data Modeling * Legal Resources written and oral
* Solid geometry and other mathematical tools ¢ Frame Geometry *  Design Aspects * Law and Business + Site design and resource
* Computer tools * Image Measurements *  Geospatial Data * Law and the Practice management
* Error estimation + Stereoscopy and Parallax *  Data Manipulation of Surveying * Site constraints and assets
* Information management of spatial data * Mathematical Modeling *  Analytical Methods + Project organization,
+ Communication * and Analytical Photogrammetry *  Cartography and Visualization management, and
* Economic, business, and legal concepts + Estimation, Adjustment, Statistics, *  Legal and Ethical aspects of GIS administration
* and Error Propagation *  Management and Organization Aspects

Stereo Restitution

* Rectification and Resampling
* Mapping and Cartography

+ Topography and Digital

* Elevation Modeling

Digital Photogrammetry

* Project Planning

* Close-Range Photogrammetry
+ Satellite Photogrammetry

* Remote Sensing

* Active Sensing with Lidar

Figure 3. Diagram. Surveying—geomatics education knowledge areas. (Greenfield 2011b)

Based on the level of competency and knowledge, the SBoK divides professionals into three
categories, i.e., general practitioners, specialists, and scholars, where individuals have different
contributions over the professional area (Greenfield 2011b). The general practitioner “performs
routine surveying tasks such as boundary surveying, construction surveying, and other standard
mapping tasks” (Greenfield 2011b). The specialist “serves as an expert witness in court, a
surveyor who performs high accuracy deformation surveys and analysis, a surveyor who
specializes in image analysis, or a surveyor who designs and manages GIS systems” (Greenfield
2011b). The scholar has “the competency level of becoming an educator in S-G academic

programs or a faculty member in the university or a member of a hardware/software company,
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who conducts research on specialized fields and contributes to the state of the art of S-G
industry” (Greenfield 2011b). The body of knowledge also set the preference of educational

requirements for this level of expertise, which is summarized in table 18.

Table 18. Educational requirements for surveyors. (Greenfield 2011b)

Level of Undergraduate Professional Post Graduate
: Baccalaureate
Competence Degree Education e Degree
Certification

Area of Education

General
GIS Education for PractlFlo.ner
Surveyors Specialist

Scholar

General
Knowledge for Practitioner
Positioning Specialist
Competency

Py

P —

R P
P R

Scholar

General
Practitioner
Photogrammetry* Specialist

Scholar

General
Practitioner
2 . -
Legal Knowledge Specialist

U XY T© U X TV OV TV TV OV T
Py

|
o
|

Scholar

General
_ Practitioner
Land Stewardship® Specialist

x T XV XV XMV XV XV XV XV XUV WV XV X

e Py
el
|

Scholar R = = P

1 Authors of this report identify the best educational preference for Photogrammetry.
2 Authors of this report identify the best educational preference for Legal Knowledge.
3 Authors of this report identify the best educational preference for Land Stewardship.
R = Requires; P = preferred; — indicates not applicable.

In short, it can be deduced that SBoK, NSPS, NCEES, and ABET are on the same page in
defining the scope and outcomes, as well as setting the educational program of the S-G
profession. These guidelines directed the researchers in the current study in developing a
‘technology and time’ adaptive, focused, and applicable education model structure in Georgia

that will be convenient for interested pupils and increase enrollment in this profession.
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INVESTIGATION OF SURVEYING-GEOMATICS IN THE U.S. AND OTHER
DEVELOPED COUNTRIES

This section of the report investigates the education requirements for a PLS in the United States,
Canada, Australia, and South Korea. Selections of these countries were made for the following
reasons. Canada shares a border with the U.S. and has a comparable standard of education.
Licensure procedure in Western Australia is standardized in both Australia and New Zealand,
which seems a good sample for the Australian region. South Korea is also a well-developed
country in the Asian region, and the professional engineering as well as the professional surveyor
licensing procedures are well established in that region. Moreover, the necessary data of these
countries are readily available on the Internet, and offer incentive for choosing these countries.
This comparative section examines the relative licensure procedures of these countries and

provides a comparative evaluation of the U.S. standard.

United States

The National Society of Professional Surveyors is currently the primary S-G society in the U.S.
This society is solely responsible for establishing the common interests, objectives, and political
efforts that would help bind the surveying profession into a unified body (Purcell 2014). As
indicated in chapter 2 of this report, on October 24, 2014, by the vote of its board of directors,
NSPS education policy was modified to require a “Bachelor’s Degree in Surveying, Surveying
Engineering, or Surveying Engineering Technology” (NSPS 2014). However, this regulation is
not always applied in all states in the U.S. For example, the state of Georgia requires applicants
to complete 18 semester hours of courses that meet specific criteria (see chapter 2 of this report).
The progression in the S-G profession, along with the education and licensing requirements, are

outlined in figure 4. In the state of Georgia, an applicant can become a PLS with successful
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completion of a college or university degree (i.e., traditional pathway) or a certificate program
(i.e., non-traditional pathway) and achieve required coursework that meets criteria needed to
satisfy the 18-semester-hour requirement. This requirement is set forth by the Georgia Board of
Professional Engineers and Land Surveyors (Georgia Secretary of State 2018b) In summary,
with an ABET-accredited bachelor’s degree and the completion of a minimum of 18 semester
hours of required courses (which may or may not be included in the bachelor’s curriculum), an
applicant can become a PLS, as well as a professional engineer (PE). With the completion of a
master’s degree and a PhD, an applicant can become a PLS, PS, educator, and researcher in the

S-G profession.
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Figure 4. Flow chart. Opportunity and education on surveying—geomatics in Georgia. (Flowchart courtesy of Brad Clement,
developed in July 2019, MS student of the Department of Civil Engineering, Georgia Southern University)
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Canada

In Canada, the professional licensure procedure is regulated by the 10 individual provinces,
dependent on where the applicant wishes to work. However, if a practitioner wishes to work
anywhere within Canada (i.e., multiple provinces), a license is required from the Association of
Canada Lands Surveyors (ACLS 2021). Even though each association has its process and
criteria, they have some common ground among them, such as obtaining the equivalent of a
university degree in geomatics engineering, similar experience requirements, and working under
the supervision of a PLS. Three organizations in Canada that evaluate the applicant’s academic
achievement include: (1) for the province of Quebec, the Ordre des arpenteurs-géometres du
Québec (OAGQ) Board of Examiners; (2) for Ontario, the Association of Ontario Land
Surveyors (AOLS); and (3) for all other parts of Canada, the Canadian Board of Examiners for
Professional Surveyors (CBEPS). The evaluation indicates the items in the syllabus that the
applicant needs to complete to fulfill the academic requirements. An applicant can then complete
these items by taking further courses or writing syllabus examinations. On the other hand,
applicants having non-traditional academic preparation or at least the equivalent to a two-year
geomatics program at a technical institute or college may apply for an individual evaluation, and
the evaluation will indicate which of the items in the syllabus must be completed to fulfill the
academic requirements. The requirements of core subjects and elective subjects are summarized
in table 19. The procedure of licensing as a PLS in Canada combines educational background
with apprenticeship, which seems very similar to the system followed in Georgia, except in
Canada the generalized licensing process is controlled by the Board of Registrar countrywide

(CBEPS 2019).
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Table 19. Required course criteria covered in Canada for PLS license.
(CBEPS 2019)

Course Type Course Title

C1 — Mathematics

C2 — Least Squares Estimation & Data Analysis

C3 — Advanced Surveying

C4 — Coordinate Systems & Map Projections

C5 — Geospatial Information Systems

Core Subjects: C6 — Geodetic Positioning

(mandatory subjects) C7 — Remote Sensing & Photogrammetry
C8 — Cadastral Studies

C9 — Survey Law

C10 - Land Use Planning & Economics of Land Development

C11 — Business Practices & the Profession

C12 — Hydrography

E1 — Spatial Databases & Land Information Systems

Elective Subjects: E2 — Advanced Hydrography
gark;}eecg{st)he four elective E3 — Environmental Management

E4 — Advanced Remote Sensing

E5 — Advanced Photogrammetry

Australia

The Land Surveyors Licensing Board of Western Australia requires the new applicant to hold a
four-year bachelor of surveying degree from a University, complete a two-year professional
training agreement (PTA) with a licensed surveyor, complete five projects, and sit for a series of
practical and written assessments to be eligible for application (Land Surveyors Licensing Board
of Western Australia 2020). The flowchart in figure 5 shows the steps for PLS licensure in

Australia.
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Complete a 4 year University Degree - Bachelor of Surveying (or similar) at an Australian University
A4
Enter into a 2 year (minimum) Professional Training Agreement (PTA) with a Licensed Surveyor currently working in WA
A4
Submit six monthly reports to the Board on progress of PTA against the competencies stipulated in the PTA
A4
After 12 months (minimum) on a PTA, sit a 3hr Application of Survey Law Exam (results valid for 2 years)
A4
After 18 months (minimum) on a PTA, submit 5 x written projects to the Board for examination marking
N
After 18 months (minimum) on a PTA, sit 3 x practical field survey examinations
N
Upon successful pass of all the above, attend a 1hr Professional Interview with the whole Board
N\
Registration is issued along with the first annual Practising Certificate

Figure 5. Flowchart. Steps for PLS licensing in Australia.
(Land Surveyors Licensing Board of Western Australia 2020)

South Korea

In South Korea, there is no additional course requirement to be a land surveyor. For civil
engineering students, the qualifications to become an engineer in training (EIT) or an LSIT
(which are Engineer in Civil Eng. or Engineer in Surveying Geo-Spatial Information,
respectively) are the same. Four levels of license are available for engineers with different

educational requirements:

1. Craftsman requires graduation from any technical high school.

2. Industrial Engineer requires an associate’s degree or 2 years in college education.
3. Engineer requires graduation from college (BS or BE).
4. Professional Engineer requires a BS or BE in Engineering.

Moreover, South Korea has two licenses relevant to surveying—geomatics: (1) EIT and PE

licenses in both Surveying Geo-Spatial Information, and (2) Cadastral Surveying.
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Next Steps for Georgia

Based on these comparisons, the licensure procedure for PLS in the state of Georgia is similar to
other countries in the world, though there is some contradiction with the NSPS’ new education
policy. Next, it was important to evaluate the adequacy and availability of educational institutes
and educators in Georgia. A comprehensive education matrix would illustrate the existing
education structure in Georgia. Even though the professional practice and PLS licensing
procedures are similar across different geographical locations, the number of professionals in this
field is decreasing and a reason for this may be the system based on place-specific, inconvenient
education facilities. In the next section, the research team developed an education matrix to

explore this issue.

DEVELOPMENT OF AN EDUCATION MATRIX

A key part of this research was to develop an education matrix that would be used to evaluate the
existing S-G education system in Georgia and help bridge the gap between requirements in
adjoining states. Also, this matrix would reflect the capabilities of Georgia’s educational
institutes to meet the requirements set by the Georgia Board of Professional Engineers and Land

Surveyors.

One of the purposes of this research was to evaluate and provide a viable solution to the lack of
S-G education availability for place-bound students and traditional residential students, and the
associated lack of availability of new employees and existing GDOT personnel who are properly
educated in the S-G profession. The education matrix would help pinpoint the areas where

improvements are necessary.

65



In Georgia, the Surveying and Mapping Society of Georgia is the current statewide professional
organization for the surveyor. This society is trying consistently to strengthen and refine the
surveying profession through the Georgia State Legislature, the State Board of Registration for
Professional Engineers and Land Surveyors, and other professional groups, such as the NCEES,
and through academic input at various schools. SAMSOG identifies three universities and two
technical colleges in Georgia that are capable of providing prerequisite education for licensure
(SAMSOG 2020). Athens Technical College offers less than 18 semester hour courses in S-G—
related fields, so it was not included in the education matrix; however, the four schools offering
degrees, specializations, or certification programs were included in the matrix: (1) Kennesaw
State University (KSU 2021), (2) Georgia Southern University (GSU 2021a), (3) University of

North Georgia (UNG 2021), and (4) Albany Technical College (ATC 2021).

The information about the courses included in the matrix was collected from the course-offering
portal of each school (UNG 2021, GSU 2021b, KSU 2021, ATC 2021). The detailed matrix is
provided in appendix G. The key course information shown in the 13 columns of table 20 is

described (by column number) as the following:

(1) Ser (Serial Number) indicates the sequence of the courses.

(2) Course Prefix/ Number represents the level of course, e.g., whether the course is 2000
level, 4000 level, or 5000 level.

(3) Course Name indicates the title of the course.

(4) University/College indicates the school name.

(5) Semester for this study included Fall 2019, Spring 2020, Summer 2020, Fall 2020,

Spring 2021, Summer 2021, and Fall 2021.
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(6)

(")
(8)
9)

(10)

(11)

(12)

(13)

Section provides the number of sections of the course. Sometimes the sections are
identified as online or face to face. This column entry how frequently the school is
offering the course, as well as the setting in which the students are receiving the benefits
of it.

Credits records the credit hours of the offered course.

Lab Required denotes if the course requires additional laboratory work or not.
Face-to-Face, Online, or Hybrid in column (9) denotes the mode of class conduct, for
which the different letter designations on the same course distinguish sections as face-to-
face, online, or a combination.

Synchronous and asynchronous indicates a strict class schedule for a class that is
synchronous versus time flexibility for one that is asynchronous.

Enrolled provides the number of enrolled students in the course in the stated semester.
This column is indicative of the number of potential candidates for S-G—specialized
participants, as well as professionals in the future.

GA BOR Course Designation provides the course categorization from S1 to S5+ based
on the outlines and syllabus prescribed by the Georgia Board of Registration for
Professional Engineers and Land Surveyors.

Instructor provides the course instructor’s last name, which is an indication of available
instructors in the stated course. This information is collected from individual university

course-search and course-offering portals.

The orange-colored rows in the education matrix in appendix G represent the courses that are

included in the university course catalog but were not offered within the study time frame.
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Table 20. Table heading of the S-G education matrix.

O]

Ser

(2
Course
Prefix/

Number

(3)
Course
Name

4)
University/
College

®)

Semester

(6)

Section

(M
Credits

®)
Lab
Required

9)
O=Online,
F=Face-
to-Face,
H=Hybrid

(10)
S=Synchronous,

A=Asynchronous

(11)
Enrolled

(12)
GA BOR
Course
Designation
(S1-S5+)

(13)
Instructor
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The four schools included in the matrix currently offer the following programs:

KSU offers surveying courses under its BS in geospatial sciences and a GIS certificate
through its Department of Geography and Anthropology within the Norman J. Radow
College of Humanities and Social Sciences. Also, some fundamental courses are offered
under the KSU Department of Civil Engineering within the Southern Polytechnic College
of Engineering and Engineering Technology (KSU 2021).

GSU offers S-G courses in a “non-traditional pathway”” and under the BS and MS in civil
engineering, the BS in construction engineering, the BS in construction management, and
the Accelerated Bachelor’s Master’s (ABM) program in the Department of Civil
Engineering and Construction (GSU 2021b).

UNG offers S-G courses under the BS in environmental spatial analysis; AS in geospatial
engineering technology; and graduate certificate in land surveying, geospatial science and
technology, and geomatics in the Lewis F. Rogers Institute for Environmental and Spatial
Analysis (UNG 2021).

ATC offers S-G courses under an AAS with an engineering—surveying specialization

(ATC 2021).

The education matrix shows that the scope is limited for students who desire to specialize in the

S-G profession to utilize the educational institutions in Georgia, as only four institutions are

offering the full package required for PLS licensing. However, some of the institutions are

offering asynchronous and flexible online courses that are appropriate for distance learning. This

format helps future Georgia surveyors in enrolling in the S-G courses. Thus, it is important to

identify the students’ perception about the convenience of the education facilities in Georgia, as
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well as estimate the available infrastructure, capability, funding, and facilities available in these

institutes.

CONSULTATION AND VALIDATION OF S-G EDUCATION MATRIX

For validation of the research progression for this surveying—geomatics subject area matrix, a
pilot questionnaire survey was executed by the leading S-G professional in GDOT, the results of
which validate the progress of this study. The complete questionnaire is attached as appendix H.
The questionnaire consisted of four questions, and in each question, four solutions were provided
from which the participant could select, or had the option to write in comments. The participant
was requested to rank the solutions from 1 to 5, where 1 indicates the highest priority and 5
indicates the lowest or no priority. These questions were developed focusing on issues such as
how to reduce the diminishing participant interest in the S-G profession, how to increase their

efficiency, and the availability of S-G educational institutes in Georgia.

The first question was about the enrollment of new and interested students in S-G courses in
Georgia, and the question asked the responder to identify “Creative methods to improve the
enrollment of more students in the Georgia BORPELS’ S1 to S5+ Surveying-Geomatics (S-G)
courses.” The validator selected as his first ranking, “c) Stakeholders in the surveying profession
should promote the profession and encourage the new generation,” followed by, “a) Make a clear
picture of the career plan among the potential students,” “b) Make a foresight of the likely path
the S-G profession will take in the near future,” and, finally, “d) Target the college students with
experimental marketing.” This ranking indicates that the professional thought the best course of
action would come from the S-G industry for creating the attraction among new students with

promotional campaigns. Secondarily, the career goal and the correct path to becoming a PLS
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should be introduced to the new generations of surveyors. Finally, creative marketing should be

started among college students to attract more inspired students to this profession.

The second question was a follow-up to the first question, as the researchers try to understand
how to attract creative students in the S-G profession while experiencing reduced student
enrollment. The question requested “Methods to attract bright and creative students in the
Geomatics field. ” The validator thought that the S-G industry also has the priority role here and
that more lucrative opportunities need to be created for students working under a PLS for
training. Secondary to that, he thought that the educational institutes should come forth and
increase the scholarships and create affordable admission requirements, increase the skill of

instructors, and increase the extent and quality of lab facilities.

The third question was about the infrastructure of S-G education in Georgia. The question asked,
“How to focus the available resources to improve student learning in the most efficient way?” in
an effort to understand whether the industry thinks students’ efficiency and ability is less than
expected, and how and where to focus the funding to improve enrollment and student learning.
The GDOT professional thought that the universities should be responsible to orient and make
available the S-G education among different communities of learners as well as stakeholders.
Also, he felt that an experimental and problem-based learning approach is an efficient way of
improving student learning. The next priority approach was to use technologies, such as
multimedia, animation, video conferencing, etc., as these would increase the optimum output
from the students. Finally, he recognized that continuous updates of course curriculum and

adaptation of new technologies in the syllabus would help the standardization of S-G education.
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The fourth question was developed to understand the coordination between professionals, the
S-G industry, and the students, and how to improve their relationship. The question asked for
ways to “Improve the collaboration between the potential students and professionals for better
exposure to Geomatics as a profession.” The GDOT validator thought that a “mentoring
program” would be the best way to create collaboration between students and professionals. The
indicated next steps included providing school campus career talks, campaigns, and
incorporation of professionals in the S-G academic courses. He identified that the introduction of
the S-G profession in the civil engineering introductory course could enlighten students about
this profession. The final selection was that the university should provide campus-based event
marketing and advertisement by the industry contributors, as this would create insight among the

students and, hence, the interaction would increase.

In short, the GDOT validator’s observations and ranking gave the research team great feedback,
and thus supported the direction being taken in this research. Before reaching out to widescale
S-G professionals with an elaborate questionnaire survey to understand their perception, this
provided an idea of some of the education enhancement possibilities and priorities that prevail in

the S-G industry.

72



CHAPTERSS.
TASK 4: DEVELOPMENT, ISSUANCE, COLLECTION
OF SURVEYING-GEOMATICS SURVEYS

DEVELOPMENT OF S-G SURVEYS: QUESTIONS
Overview

The research team developed survey questions intended to enhance the understanding of
surveying—geomatics education in Georgia and help improve the quantity and quality of future
surveying—geomatics education for the Georgia Department of Transportation and the State of
Georgia. The survey contained a total of 37 brief multiple-choice questions with 14 of those
questions requiring a short-written answer in part b. The questions were divided into four
sections (Respondent Characterization, S-G Body of Knowledge/Skills, S-G Positions, and S-G
Education Coverage/Needs) and it was estimated that the survey would take approximately 20
minutes to conscientiously answer all of the questions. A discussion of the question groups

and/or the question purpose is presented in the following sections.

Section 1 of 4: Respondent Characterization

This section contained five questions, which were selected to establish some socioeconomic
benchmarks to better understand the respondent group and to allow for some limited data mining

in conjunction with the other groups of questions.
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e Question 1 [1-01] “What is your level of education?”

Non-traditional pathway
Bachelor’s degree
Master’s degree
Doctoral degree

Other

This question was designed to determine the breakdown of formal education level of the
respondents and to allow for evaluation of association with other characterization and

education variables/questions given in other parts of the survey.

e Question 2 [1-02] “Do you specialize in any one area of Surveying—Geomatics? (i.e.,

Terrestrial Surveying or GPS Surveying or GIS or Mapping, etc.).”

Yes
No

This question was designed to determine whether respondents stick to one specialization
within S-G and to allow for evaluation of association with other characterization and

education variables/questions given in other parts of the survey.

e Question 3 [1-03] “Are you employed by a public entity? (Federal, State or Local

Government/Agency).”

Yes
No
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This question was designed to determine if respondents work for a public/government
employer or in private industry within S-G and to allow for evaluation of association with
other characterization and education variables/questions given in other parts of the

survey.

Question 4 [1-04] “Are you a licensed Professional Land Surveyor in the State of
Georgia?”

Yes
No

This question was designed to determine if the respondent is a licensed professional
surveyor to allow for grouping, and to allow for evaluation of association with other

characterization and education variables/questions given in other parts of the survey.

Question 5 [1-05] “To estimate the economic impact of surveying in Georgia, the

following ranges of annual salary are given. Please indicate your current range.”

$20K — $39K
$40K — $59K
$60K — $79K
$80K — $99K
$100K and over

This question was designed to determine the level of income of the respondent in order to
estimate a statewide impact (based on median category values) and to allow for
evaluation of association with other characterization and education variables/questions

given in other parts of the survey.
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Section 2 of 4: Surveying—Geomatics Body of Knowledge/Skills

This section of “ranking” questions allowed for grouping the 10 questions into 5 groups of

2 questions. Each two-question group evaluated that category against two considerations:

(1) importance to the respondent’s daily operation, and (2) skill level for a newly licensed LSIT.
Thus, within each of the five groups are subareas that were ranked accordingly. The five groups
are: positioning, geospatial science, imaging science, land stewardship, and legal aspects.

Question sets are given below.

Positioning

e Question 6 [2-01] “Consider the following five (5) subareas of the TERRESTRIAL- and
SATELLITE-BASED POSITIONING CATEGORY. What order would you rank these
subareas in consideration of their importance to your daily operation within Surveying
Geomatics?”

e Question 7 [2-02] “Based on your personal experience in Surveying—Geomatics, given
the five (5) subareas within the TERRESTRIAL- and SATELLITE-BASED POSITIONING
category, what order would you rank these subareas in terms of strongest to weakest for

knowledge and skill for a newly licensed Land Surveyor in Training (LSIT) in Georgia?”

Geospatial Science

e Question 8 [2-03] “Given the below nine (9) subareas of the GEOSPATIAL SCIENCE
CATEGORY, what order would you rank the top five (5) of them in consideration of their
importance to your daily operation within Surveying—Geomatics?”

e Question 9 [2-04] “Given the below nine (9) subareas of the GEOSPATIAL SCIENCE

CATEGORY, based on your personal experience in Surveying—Geomatics, what order
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would you rank the weakest top five (5) of them in terms of knowledge and skill of a

newly licensed Land Surveyor in Training (LSIT) in Georgia?”

Imaging Science
e Question 10 [2-05] “Given the below nineteen (19) subareas of the IMAGING SCIENCE
CATEGORY, what order would you rank the top five (5) of them in consideration of their
importance to your daily operation within Surveying—Geomatics?”
e Question 11 [2-06] “Given the below nineteen (19) subareas of the IMAGING SCIENCE
CATEGORY, based on your personal experience in Surveying—Geomatics, what order
would you rank the weakest top five (5) of them in terms of knowledge and skill of a

newly licensed Land Surveyor in Training (LSIT) in Georgia?”

Land Stewardship

e Question 12 [2-07] “Given the below four (4) subareas of the LAND STEWARDSHIP
CATEGORY, what order would you rank them in consideration of their importance to
your daily operation within Surveying—Geomatics?

e Question 13 [2-08] “Given the below four (4) subareas of the LAND STEWARDSHIP
CATEGORY, based on your personal experience on Surveying—Geomatics, what order
would you rank them in terms of strongest to weakest for knowledge and skill for a newly

licensed Land Surveyor in Training (LSIT) in Georgia?”

Legal Aspects

e Question 14 [2-09] “Given the below three (3) subareas of the LEGAL ASPECTS
CATEGORY, what order would you rank them in consideration of their importance to

your daily operation within Surveying—Geomatics?”
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Question 15 [2-10] “Given the below three (3) subareas of the LEGAL ASPECTS
CATEGORY, based on your personal experience on Surveying—Geomatics, what order
would you rank them in terms of strongest to weakest for knowledge and skill for a newly

licensed Land Surveyor in Training (LSIT) in Georgia?”

Section 3 of 4: Surveying—Geomatics Position Questions

In this section, questions were developed with the intention of addressing the challenges

associated with the availability and distribution of S-G positions in Georgia. The survey was

aimed at understanding specific industrial requirements (e.g., the most extensive skillset being

sought by employers, the educational qualification, etc.) and identifying techniques that will help

to create more opportunities in the field of S-G. The researchers developed 10 questions with two

or more choices and included a text box where participants could express their opinion about

each question. The objective of developing each question is discussed below:

Question 17 [3-01] “From this analysis, the Bachelor of Science (BS) degree is the most
prominent requirement for most S-G positions, do you think the BS requirement

represents the minimum qualification of Land Surveyors in Georgia in the 21st century?”

This question was developed to determine what S-G professionals think the minimum
most prevalent qualification is for most S-G roles at GDOT and at other private S-G

companies in Georgia.

Question 18 [3-02] “Can the Surveying—Geomatics positions created by GDOT (Location
Bureau Chief, Engineering Operations Manager, Assistant Consultant Compliance
Supervisor, Consultant Compliance Supervisor, Quality Assurance Supervisor, Statewide

Cadastral Supervisor, Statewide Geodetic Supervisor, Statewide Survey Data Specialist,
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Assistant Statewide Survey Data Specialist, Surveying Technician 2, Surveying
Technician 1, Computations Technician, Survey Party Chief, and Assistant Survey Party
Chief) be used as a tool to analyze S-G positions availability in Southeastern United

States?”

This question was developed to understand if respondents feel that the description
hierarchy of S-G-related positions at GDOT can be used to analyze and compare against

other states in the southeastern U.S.

Question 16 [3-03] “From this analysis, there is no detectable correlation between the
Surveying—Geomatics positions available and the number of new surveying graduates.
Do you think the number of available surveying jobs is not adequate for the number of

vearly surveying graduates?”

This question was developed to understand the perception of S-G professionals, i.e., do
they think that the number of available S-G positions in Georgia is sufficient to

accommodate the numbers of new graduates.

Question 19 [3-04] “From this analysis, Professional Land Surveying licensure appears
to be a very important requirement. Do you think having licensure improves the

performance of surveyors on the job?”

This question was developed to investigate if respondents think that PLS licensure is

improving the performance of surveyors on the job.
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Question 20 [3-05] “From this analysis, it was apparent the below software/geospatial
skills groups are essential to employers when considering candidates to be hired. Rank
these groups in order of importance? (where 1st = Most Important Group)” (In the order

GIS, Remote Sensing, LIDAR, and Others.)

This question was aimed at understanding the perception of respondents about the most

important skillset needed by most S-G employers in order of importance/relevance.

Question 21 [3-06] “From our research, it is noted that students should be exposed to
geospatial applications while in school to better prepare them for job opportunities upon

graduation. Some of the means identified to accomplish this are listed below.

(@) Including more geospatial courses in the curriculum.
(b) Modifying/improving existing courses.
(c) Other”
This question was intended to obtain ideas from respondents on the ways S-G students

can be better prepared in the use of geospatial applications.

Question 22 [3-07] “Based on this analysis, the largest number of available positions in
Surveying—Geomatics are in field operations. Do you think that most new Surveying—
Geomatics jobs require mostly field work?” (Options range from Strongly Agree to

Strongly Disagree or Indifferent.)

This question was developed to evaluate (from the respondents’ point of view) if new

S-G jobs require mostly field-based operations.
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e Question 23 [3-08] “From this analysis, most of the new S-G jobs reviewed require no in-
house experience. Do you think this lack of in-house experience will impact the new

employee’s performance on the job?”

This question was developed to understand if respondents think that lack of in-house

experience will impact the new employee’s performance.

e Question 24 [3-09] “Many of the S-G jobs require some number of years of prior
experience. Do you think hiring should be based on the number of years of experience of

the new employee?”

This question was developed to determine if respondents think that hiring new employees
in S-G should be strictly based on the number of years of experience as opposed to

allowing them to demonstrate their capability on the job.

e Question 25 [3-10] “From this analysis, it is seen that the annual salary for S-G jobs
ranges from $22k to $116k. In general, do you think that these salaries are large enough
considering responsibility, education, and experience requirements for modern S-G

positions?”

This question was developed to understand the perception of respondents about the salary
range for land surveyors. That is, to investigate if respondents think that the current

compensation range is enough considering the work responsibilities of surveyors.

The feedback from these questions will enable the research team to better understand the current
S-G job availability, distribution, and the most sought-after requirements for most S-G

professional positions. This understanding will ultimately provide guidance in giving
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recommendations to tackle the challenges of employment of S-G personnel and to help ensure a

sustainable future of S-G professionals in Georgia.

Section 4 of 4: Surveying—Geomatics Education Coverage/Needs

The fourth section of the questionnaire survey was developed focusing on the educational status,
needs, and requirements in Georgia. A total of nine questions were developed, which include the
classification, performance, educational requirement, and ranking parts. In each question, the
participant had the opportunity to express a personal comment, if so inclined. The reasoning for

the questions is discussed below.

e Question 26 [4-01] “Please rank the below pathways from best to worst regarding your
perception on their adequacy/sufficiency to prepare students for the FS/PS exam?”’

(Options of Completion of Certificate, Completion of BS, and Non-traditional learning)

This question was developed to understand what the S-G professionals think about the
three pathways to become a PLS in Georgia, i.e., the certificate program, the non-

traditional program, and the BS program in the S-G field.

e Question 27 [4-02] “Given your S-G experience, select an answer for each of the below
questions on the new S-G employee’s performance in the professional field at the current
levels of educational background?” (Questions include knowledge about the instruments,
land surveying law, professional practice, professional ethics, GIS, photogrammetry and

drones, and LIiDAR, and communication skills.)

This question was about the performance of new S-G employees under the prevailing

S-G education structure in Georgia. The Georgia BOR defines the education
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requirements for PLS qualification in S1 to S5+ level courses. This question was about
the efficiency of the applicants who are qualified having taken the S1 to S5+ level
courses. Moreover, this question seeks to identify the performance of new S-G
professionals in handling the surveying instruments, knowledge about the boundary law,
professional practice as well as ethics, and knowledge about the advanced surveying

tools, such as GIS, LIiDAR, photogrammetry, remote sensing, etc.

Question 28 [4-03] “[4-03a] The Georgia Board of Registration considers five levels of
Surveying-Geomatics courses: S1=Foundations in Surveying; S2=Advanced Surveying;
S3=Legal Aspects; S4=Professional Practice; and S5+=Additional Courses (i.e., GIS,
LiDAR, Photogrammetry courses). Please, indicate your perception on how these course
levels support the requirements of advanced technologies in the S-G field. Please, select

all answers that are appropriate. ”

This question was developed to determine if the knowledge covered in the courses
prescribed by the Georgia BOR trains the students about the new technologies and field
applications. The answers from question 28 indicate the respondent’s rating of the

performance of the S-G education system.

Question 29 [4-04] “Georgia has four S-G educational institutions, i.e., Albany
Technical College (ATC), Georgia Southern University (GSU), Kennesaw State
University (KSU), and University of North Georgia (UNG). They support the S-G
educational needs of the state as per the new Georgia Board of Registration policy
(2018). Please indicate your perception on the ability of these institutions to provide the

required number of professional surveyors in Georgia?”
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This question was developed to evaluate the groups of graduates in the S-G field coming
from the four available educational institutes, i.e., ATC, GSU, KSU, and UNG, in
Georgia. The participants gave their comments on whether the number of graduates is
sufficient in the specified university based on their own perception and not based on an

accurate number.

Question 30 [4-05] “Do you think the S-G educational institutions in Georgia can

provide the required knowledge for the 21st century?”

This question allowed the respondents to evaluate the capability of S-G educational
institutes in Georgia. The evaluations are based on the lab infrastructure and the
instructors of these universities. Again, this evaluation is not quantitative, but rather the

participant’s perception of these issues.

Question 31 [4-06] “Do you think the Surveying—Geomatics instructional capabilities at

the Georgia S-G educational institutions are meeting the professional needs? ”

This question was intended to understand whether the educational institutions are
developing graduates fit for the S-G professional need, i.e., students can apply

professional knowledge in the appropriate situation.

Question 32 [4-07] “Given the following options, please select what you think is the most
effective method of class presentation for student learning? ” and Question 33 [4-08]
“Considering face-to-face, online, and hybrid class course presentation methods, which

one is the most suitable for S-G courses?”
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These questions evaluated the effectiveness of the presentation methods of classes, which
are face-to-face, hybrid, or online systems, in the context of knowledge sharing and

assimilation, flexibility, and presentation.

e Questions 34 [4-09] to 36 [4-11] “Compare and rank the four S-G educational

institutions in Georgia according to... ”

These questions provided three parts, where each part stood for the qualitative ranking of
the four educational institutions in terms of S-G course availability, skills among the
graduates, and availability of experienced instructors, respectively. These questions
provided a comparative idea of the quality of these institutes and, hence, the scope of

needed future development or improvement.

All the questions in the section gave direction toward understanding the S-G education status and
the S-G professional needs in Georgia. The casual relationships of variables developed from the

responses will help the researchers evaluate the existing S-G education structure in the state.

ISSUANCE AND COLLECTION OF SURVEYS
Survey Form Development (Google Forms)

An important characteristic of the designed survey was its anonymity. It was developed in
Google Forms with the “Collect email addresses” option disabled. That is, email addresses
participants used to connect to the survey were not collected, and this made their identities

unknown.

The survey consisted of four major sections with a total of 37 multiple-choice questions.

Fourteen (14) of those were two-part questions (parts a and b) that required short written answers
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in part b. The different types of questions employed in this survey are briefly described below,

where an alphanumeric ID code (in italic) was assigned to them for ready identification of their

types:

e Single-part questions or part a of two-part questions:

o Multiple choice with n options in a single column (M-C, nx1) or
o Multiple-choice grids with options distributed in the cells of an rxc matrix, where
r is the number of rows and c is the number of columns (M-C G, rxc) or
o Multiple-choice with n options in a single column and where more than one
answer can be selected (M-C, nx1+)
e Part b of two-part questions

o Short written answers (W)

Section 1 was designed to acquire participant demographics, such as their level of education,
salary range, having professional land-surveyor licensure or not, etc. It contained five
questions—three simple Yes/No questions and the remaining two multiple-choice questions with

five options each, as described below.

Question [1-01]: M-C, 5x1, select one option out of 5.
Question [1-02]: M-C, 2x1, select one option out of 2.
Question [1-03]: M-C, 2x1, select one option out of 2.
Question [1-04]: M-C, 2x1, select one option out of 2.

Question [1-05]: M-C, 5x1, select one option out of 5.

Section 2 contained 10 questions on S-G knowledge and skills. Each of these questions was

formatted as a multiple-choice grid. That is, for each of them, participants were presented a
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matrix with a certain number of rows and columns and were asked to select optional answers
corresponding to each cell. Five of those questions (i.e., [2-01], [2-02], [2-07], [2-09], and
[2-10]) contained an equal number of rows and columns, and participants were instructed to
select one optional answer (cell) per row and per column. Another four questions (i.e., [2-03],
[2-04], [2-05], and [2-06]) contained more rows than columns, and participants were instructed
to select one answer (cell) per column. Therefore, in this group, not all rows would contain a
selected answer. Finally, one last question in this section (i.e., [2-08]) contained 4 rows and

4 columns, and participants were asked to select one answer per row. That is, in question [2-08],
participants were allowed to select more than one answer (cell) per column. All questions for

section 2 are described as follows:

Question [2-01]: M-C G, 5x5, select one option per row and one per column.
Question [2-02]: M-C G, 5x5, select one option per row and one per column.
Question [2-03]: M-C G, 9x%5, select one option per column.

Question [2-04]: M-C G, 9x%5, select one option per column.

Question [2-05]: M-C G, 19x5, select one option per column.

Question [2-06]: M-C G, 19x5, select one option per column.

Question [2-07]: M-C G, 4x4, select one option per row and one per column.
Question [2-08]: M-C G, 4x4, select one option per row; may select >1 per column
Question [2-09]: M-C G, 3x3, select one option per row and one per column.

Question [2-10]: M-C G, 3x3, select one option per row and one per column.

Section 3 contained 10 questions on S-G job positions. Three of the 10 questions had two parts, a
and b (i.e., [3-01], [3-06], and [3-07]). Parts a were multiple-choice questions and parts b

contained an open-ended question related to their respective parts a. Question [3-01a] was a
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three-option multiple-choice question, whereas [3-07a] was a five-option multiple-choice
question. Additionally, question [3-06a] presented three potential answers, and participants were
asked to select all answers that were appropriate. This section also contained six other multiple-
choice questions (i.e., [3-02], [3-03], [3-04], [3-08], [3-09], and [3-10]) with three options each.
Finally, this section had a 4x4 grid question [3-05] where participants could select one answer

(cell) per row and per column.

Question [3-01a]: M-C, 3x1, select one option out of 3.
[3-01b]: W, short written answer.
Question [3-02]: M-C, 3x1, select one option out of 3.
Question [3-03]: M-C, 3x1, select one option out of 3.
Question [3-04]:  M-C, 3x1, select one option out of 3.
Question [3-05]:  M-C G, 4x4, select one option per row and one per column.
Question [3-06a]: M-C, 3x1+, may select all answers that are appropriate.
[3-06b]: W, short written answer.
Question [3-07a]: M-C, 5x1, select one option out of 5.
[3-07b]: W, short written answer.
Question [3-08]: M-C, 3x1, select one option out of 3.
Question [3-09]: M-C, 3x1, select one option out of 3.

Question [3-10]: M-C, 3x1, select one option out of 3.

Section 4 presented 11 questions on S-G education/subject coverage, and 1 additional two-part
question [4-12a and b] on the quality of the survey itself. Most of these questions were two-part
questions, except question [4-07]. Questions [4-01a], [4-02a], [4-04a], [4-05a], [4-06a], [4-074],

[4-09a], [4-10a], and [4-11a] were all formatted as multiple-choice grid questions, but with
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different characteristics. Questions [4-01a], [4-09a], [4-10a], and [4-11a] each had an equal

number of rows and columns, where participants select one answer (cell) per row and per

column. However, in questions [4-02a], [4-04a], [4-05a], [4-06a], and [4-07] participants

selected one answer (cell) per row and could select more than one answer (cell) per column.

Question [4-03a] was a three-option multiple-choice question, where participants could select all

options that were appropriate. Questions [4-08a] and [4-12a] were three- and five-option

multiple-choice questions, respectively. All these questions are indicated below with their ID

codes in italic:

Question [4-01a]:

[4-01b]:

Question [4-02a]:

[4-02b]:

Question [4-03a]:

[4-03b]:

Question [4-04a]:

[4-04b]:
Question [4-05a]:
[4-05b]:
Question [4-06a]:

[4-06b]:

Question [4-07]:

Question [4-08a]:

[4-08b]:

M-C G, 3x3, select one option per row and one per column.

W, short written answer.

M-C G, 8x3, select one option per row; may select >1 per column.
W, short written answer.

M-C, 4x1+, select all answers that are appropriate.

W, short written answer.

M-C G, 4x4, select one option per row; may select >1 per column.
W, short written answer.

M-C G, 4x%5, select one option per row; may select >1 per column.
W, short written answer.

M-C G, 4x4, select one option per row; may select >1 per column.
W, short written answer.

M-C G, 4x4, select one option per row; may select >1 per column.
M-C, 3x1, select one option out of 3.

W, short written answer.
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Question [4-09a]: M-C G, 4x4, select one option per row and one per column.
[4-09b]: W, short written answer.

Question [4-10a]: M-C G, 4x4, select one option per row and one per column.
[4-10b]: W, short written answer.

Question [4-11a]: M-C G, 4x4, select one option per row and one per column.
[4-11b]: W, short written answer.

Question [4-12a]: M-C, 5x1, select one option out of 5.

[4-12b]: W, short written answer.

When the answers to all these questions were collected in an associated Microsoft Excel
spreadsheet, they spanned along 155 Excel columns. This includes a first column containing
timestamps, indicating the times at which respondents submitted their completed surveys. The
data on each of these Excel columns were processed and a related 2D graph was generated.

(Note: The Microsoft Word version of the survey is included in appendix J of this report.)

Issuance
Email

For the 2,350 contacts for which an email address could be located, emails were sent out that

included instructions and a link to the Google Forms page where the survey was located.

U.S. Mail

For the 637 contacts that did not have an email address, mailouts were sent via the U.S. Postal
Service to provide the necessary information to participate in the survey. Their addresses were
found from the SAMSOG member list and the GBORPELS’s registered PLS list. Initially, the

plan was to mail a paper copy of the actual survey to each contact, but due to issues with that
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process, a one-page letter containing instructions, a URL link, and a QR code to access the

Google Forms survey was sent in lieu of the complete survey.

Sending out only one page decreased the amount of time to prepare all the envelopes to be sent
out. The first step of this process involved using the mail merge tool in Microsoft Word to format
and print the address labels and the return address labels. The next step was to apply the labels to
the envelopes and then insert the information letter. This process was completed quickly by a

team of the graduate and undergraduate researchers.

Including the QR code made it possible for the survey participants to complete the survey on
their mobile device, which was probably more suitable for some of the participants. As
mentioned previously, the URL for the survey was also provided so the participants could access

the survey on a computer, as well.

GSU Institutional Research Board Approvals

Since the project research survey was considered a “human subjects” activity, approval from
GSU’s Institutional Research Board (IRB) was required under a designated exemption category.
Thus, the time-intensive task of obtaining this approval was completed; copies of the IRB

approval and the required consent document are contained in appendix | of this report.
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CHAPTER 6.
TASK 5: SURVEY DATA ANALYSIS

RAW DATA

The raw data for the complete survey were extracted from the Excel file and copied into a Word

document and are available in their entirety in appendix K.

DATA ANALYSIS: RESPONDENT CHARACTERIZATION

For submission of the respondents’ surveys, the timestamp (#TS) accumulates the number of
actual survey submissions. In this survey, 82 out of 83 (99 percent) respondents successfully

submitted timestamps for the survey (see figure 6).

Participants' successful vs failed
participation

® Number of
Timestamps

m Blank

Figure 6. Pie graph. Timestamps.

For question [1-01], the data show that the level of education of most respondents was a
bachelor’s degree, with 42 out of 81 (51.9 percent) having a bachelor’s degree. There were 12
respondents (14.8 percent) with a master’s degree and only 1 respondent (1.2 percent), with a

doctoral degree. All others either went with the non-traditional pathway, 17 respondents
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(21 percent), or another level of education, 9 respondents (11.1 percent). See figure 7 for a

breakdown of these results.

Respondent's level of education

51.9

14.8

Percent Distribution
w
o

11.1

Non-traditional Bachelor's Master's Doctoral Other
pathway degree degree degree

Figure 7. Bar graph. Level of education [1-01].

For question [1-02], the data show that most respondents did not specialize in one S-G area; 48
of 81 (59.3 percent) indicated No as their answer (see figure 8). Thus, the inference is that most

respondents cover multiple areas in S-G.

Do you specialize in one area of
Surveying-Geomatics?

mYes

mNo

Figure 8. Pie graph. S-G specialization [1-02].
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For question [1-03], the data show that most respondents were not employed by a public entity;
65 of 81 (80.2 percent) indicated No as their response (see figure 9). Therefore, the apparent

majority of S-G personnel work in the private sector.

Are you employed
by a public entity?

This question
received 81
answers.

uYes

uNo

Figure 9. Pie graph. Employment with a public entity [1-03].

For question [1-04], the data show that most respondents were licensed professional land
surveyors in the State of Georgia; 61 of 80 (76.3 percent) indicated Yes as their answer (see

figure 10).
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Are you a licensed profesional land surveyor in Georgia?

This question
received 80
answers.

mYes

mNo

Figure 10. Pie graph. Georgia PLS license [1-04].

For question [1-05], the data show that most respondents had a salary (in U.S. dollars) of $100K
and over; 37 out of 82 (45.1 percent) indicated that they had this salary (see figure 11). The
lowest salary range shown was a range of $20K to $39K, with 5 of 82 (6.1 percent) having this
salary. Eight respondents (9.8 percent) had a salary between $40K and $59K, 19 (23.2 percent)
had a salary between $60K and $79K, and 13 (15.9 percent) had a salary of $80K to $99K. See

figure 11 for a distribution of salaries.
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Respondents’ Salary
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Figure 11. Bar graph. S-G salaries [1-05].

DATA ANALYSIS: S-G KNOWLEDGE/SKILL NEEDS

In question [2-01] (see figure 12), the measurements category was ranked as having the first (or
greatest) importance to the daily operation within S-G for the terrestrial and satellite-based
positioning category with a score of 40 out of 79 (10.2 percent) of 479 total responses. Data
analysis and management was ranked as having the first importance with 30 of 80 (7.6 percent)
of total responses. Adjustments was ranked as having the fourth importance with 25 of 78

(6.3 percent) of total responses. Coordinate geometry was ranked as having the fourth
importance with 32 of 78 (8.1 percent) of total responses. Information extraction was ranked as
having the fifth importance with 43 of 79 (10.9 percent) of total responses. (Note: Percentages

are weighted to the total responses for importance to the daily operation.)
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Importance ranking of MEASUREMENTS
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 79 responses out of 394 for the full category.

5 10 10.2 Reported percents are with respect to the total 394 responses.
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A. Importance ranking: Measurements [2-01].

Importance ranking of DATA ANALYSIS & MGT.

in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 80 responses out of 394 for the full category.

10 Reported percents are with respect to the total 394 responses.
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B. Importance ranking: Data analysis and management [2-01].

Figure 12. Bar graphs. Importance rankings in the terrestrial-and satellite-based
positioning category: (A) measurements, (B) data analysis and management,
(C) adjustments, (D) coordinate geometry, and (E) information extraction [2-01].
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Importance ranking of ADJUSTMENTS
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 78 responses out of 394 for the full category.
Reported percents are with respect to the total 394 responses.
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C. Importance ranking: Adjustments [2-01].

Importance ranking of COORDINATE GEOMETRY
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 78 responses out of 394 for the full category.

Reported percents are with respect to the total 394 responses.
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D. Importance ranking: Coordinate geometry [2-01].

Figure 12. (Continued).
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Importance ranking of INFORMATION EXTRACTION
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 79 responses out of 394 for the full category. 10.9

Reported percents are with respect to the total 394 responses.
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E. Importance ranking: Information extraction [2-01].
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Figure 12. (Continued).

In question [2-02], measurement was ranked as being the first strongest knowledge and skill for a
newly licensed land surveyor in training for the terrestrial and satellite-based positioning
category with a score of 41 of 78 (10.7 percent) of the 382 total responses (see figure 13). Data
analysis and management was ranked as being the first strongest knowledge and skill for a newly
licensed LSIT with 23 of 78 (6.0 percent) of the total responses. Adjustments was ranked as
being the third strongest knowledge and skill for a newly licensed LSIT with 26 of 76

(6.8 percent) of the total responses. Coordinate geometry was ranked as being the fourth
strongest knowledge and skill for a newly licensed LSIT with 21 of 74 (5.5 percent) of the total
responses. Information extraction was ranked as being the fifth strongest knowledge and skill for
a newly licensed LSIT with 30 of 76 (7.9 percent) of the total responses. (Note: Percentages are

weighted to the total responses for strongest knowledge and skill for a newly licensed LSIT.)
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Ranking of LSIT's knowledge & skills in MEASURMENT
in the Terrestrial- and Satellite-Based Positioning Category

12
10.7 This subarea received 78 responses out of 382 for the full category.

Reported percents are with respect to the total 382 responses.
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A. Knowledge and skills ranking: Measurement [2-02].

Ranking of LSIT's skills in DATA ANALYSIS & MGT.
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 78 responses out of 382 for the full category.

Reported percents are with respect to the total 382 responses.
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B. Knowledge and skills ranking: Data analysis and management [2-02].
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Figure 13. Bar graphs. Knowledge and skills rankings in the terrestrial- and satellite-based
positioning category: (A) measurement, (B) data analysis and management,
(C) adjustments, (D) coordinate geometry, and (E) information extraction [2-02].
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Ranking of LSIT's skills in ADJUSTMENTS
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 76 responses out of 382 for the full category.

Reported percents are with respect to the total 382 responses.
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C. Knowledge and skills ranking: Adjustments [2-02].

Ranking of LSIT's skills in COORDINATE GEOMETRY

in the Terrestrial- and Satellite-Based Positioning Category
12

This subarea received 74 responses out of 382 for the full category.

10 Reported percents are with respect to the total 382 responses.
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D. Knowledge and skills ranking: Coordinate geometry [2-02].

Figure 13. (Continued).
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Ranking of LSIT's skills in INFORMATION EXTRACTION
in the Terrestrial- and Satellite-Based Positioning Category

12
This subarea received 76 responses out of 382 for the full category.

Reported percents are with respect to the total 382 responses.
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E. Knowledge and skills ranking: Information extraction [2-02].
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Figure 13. (Continued).

In question [2-03], conceptual foundations was ranked as having the first importance to the daily
operation within surveying—geomatics for the geospatial science category with 12 out of 36

(3.2 percent) of the 374 total responses (see figure 14). Data modeling was ranked as having the
fourth importance with 12 of 45 (3.2 percent) of the total responses. Design aspects was ranked
as having the fifth importance with 10 of 32 (2.7 percent) of the total responses. Geospatial data
was ranked as having the first importance with 17 of 55 (4.5 percent) of the total responses. Data
manipulation was ranked as having the fourth importance with 13 of 49 (3.5 percent) of the total
responses. Analytical methods had a tie for the ranks of second and fourth importance with 13 of
49 (3.5 percent) of the total responses for both. Cartography and visualizations was ranked as
having the fifth importance with 8 of 30 (2.1 percent) of the total responses. Legal and ethical
aspects of GIS was ranked as having the third importance with 9 of 28 (2.4 percent) of the total

responses. Management and organizational aspects was ranked as having the first importance
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with 13 of 50 (3.5 percent) of the total responses. (Note: Percentages are weighted to the total

responses for importance ranking in geospatial science.)

Importance ranking of CONCEPTUAL FOUNDATIONS
in the Geospatial Science Category

w

This subarea received 36 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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A. Importance ranking: Conceptual foundations [2-03].
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Importance ranking of DATA MODELING
in the Geospatial Science Category

This subarea received 45 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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B. Importance ranking: Data modeling [2-03].
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Figure 14. Bar graphs. Importance ranking in the geospatial science category:
(A) conceptual foundations, (B) data modeling, (C) design aspects, (D) geospatial data,
(E) data manipulation, (F) analytical methods, (G) cartography and visualizations,
(H) legal and ethical aspects, and (1) management and organizational aspects [2-03].
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Importance ranking of DESIGN ASPECTS
in the Geospatial Science Category

This subarea received 32 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.

27
2.4
] I I
3rd 4th 5th

0.8

1st 2nd

C. Importance ranking: Design aspects [2-03].

Percentual Response Distribution

Importance ranking of GEOSPATIAL DATA
in the Geospatial Science Category

4.5 This subarea received 55 responses out of 374 for the full category.

Reported percents are with respect to the total 374 responses.
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D. Importance ranking: Geospatial data [2-03].

Figure 14. (Continued).
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Percentual Response Distribution

Importance ranking of DATA MANIPULATION
in the Geospatial Science Category

This subarea received 49 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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E. Importance ranking: Data manipulation [2-03].

Percentual Response Distribution

Importance ranking of ANALYTICAL METHODS
in the Geospatial Science Category

This subarea received 49 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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F. Importance ranking: Analytical methods [2-03].

Figure 14. (Continued).
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Importance ranking of CARTOGRAPHY & VISUALIZATIONS
in the Geospatial Science Category

This subarea received 30 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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G. Importance ranking: Cartography and visualizations [2-03].

Importance ranking of LEGAL & ETHICAL ASPECTS
in the Geospatial Science Category

This subarea received 28 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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H. Importance ranking: Legal and ethical aspects [2-03].

Figure 14. (Continued).
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Importance ranking of MGT & ORGANIZATION ASPECTS
in the Geospatial Science Category

[4)]

This subarea received 50 responses out of 374 for the full category.
Reported percents are with respect to the total 374 responses.
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I. Importance ranking: Management and organizational aspects [2-03].
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Figure 14. (Continued).

In question [2-04] conceptual foundations had a tie for the ranks of weakest and weak for the
knowledge and skill for a newly licensed land surveyor in training for the geospatial science
category with 12 of 42 (3.3 percent) of 363 total responses for both (see figure 15). Data
modeling had a tie for the ranks of weak and moderately weak with 9 of 39 (2.5 percent) of the
total responses for both. Design aspects was ranked as moderately weak with 16 of 42

(4.4 percent) of the total responses. Geospatial data was ranked as moderately weak with 8 of 23
(2.2 percent) of the total responses. Data manipulation was ranked as very weak with 15 of 45
(4.1 percent) of the total responses. Analytical methods was ranked as very weak with 12 of 52
(3.3 percent) of the total responses. Cartography and visualizations was ranked as moderately
weak with 8 of 30 (2.2 percent) of the total responses. Legal and ethical aspects of GIS had a tie
for the ranks of weak and weakest with 11 of 38 (3.0 percent) of the total responses for both.

Management and organizational aspects was ranked as weakest with 16 of 52 (4.4 percent) of the
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total responses. (Note: Percentages are weighted to the total responses for weakness ranking for a

newly licensed LSIT in geospatial science.)

Weakness ranking of CONCEPTUAL FOUNDATIONS
in the Geospatial Science Category

This subarea received 42 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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A. Weakness ranking: Conceptual foundations [2-04].

Weakness ranking of DATA MODELING
in the Geospatial Science Category

This subarea received 39 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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B. Weakness ranking: Data modeling [2-04].

Figure 15. Bar graphs. Weakness rankings in the geospatial science category:
(A) conceptual foundations, (B) data modeling, (C) design aspects, (D) geospatial data,
(E) data manipulation, (F) analytical methods, (G) cartography and visualizations,
(H) legal and ethical aspects, and (1) management and organizational aspects [2-04].
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Weakness ranking of DESIGN ASPECTS
in the Geospatial Science Category

This subarea received 42 responses out of 363
for the full category.
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C. Weakness ranking: Design aspects [2-04].
Weakness ranking of GEOSPATIAL DATA
in the Geospatial Science Category
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This subarea received 23 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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D. Weakness ranking: Geospatial data [2-04].

Figure 15. (Continued).
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Weakness ranking of DATA MANIPULATION
in the Geospatial Science Category

This subarea received 45 responses
out of 363 for the full category.
Reported percents are with respect
to the total 363 responses.
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E. Weakness ranking: Data manipulation [2-04].
Weakness ranking of ANALYTICAL METHODS
in the Geospatial Science Category

5

This subarea received 52 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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F. Weakness ranking: Analytical methods [2-04].

Figure 15. (Continued).
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Weakness ranking of CARTOGRAPHY & VISUALIZATIONS
in the Geospatial Science Category

This subarea received 30 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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G. Weakness ranking: Cartography and visualizations [2-04].

Weakness ranking of LEGAL & ETHICAL ASPECTS
in the Geospatial Science Category

This subarea received 38 responses out of 363 for the full category.
Reported percents are with respect to the total 363 responses.
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H. Weakness ranking: Legal and ethical aspects [2-04].

Figure 15. (Continued).
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Weakness ranking of MGNT & ORGANIZATION ASPECTS
in the Geospatial Science Category

w

This subarea received 52 responses out of 363 for the full category.

- Reported percents are with respect to the total 363 responses.
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I. Weakness ranking: Management and organizational aspects [2-04].

Figure 15. (Continued).

In question [2-05], cameras and photography was ranked as having the first importance for the
daily operation within surveying geomatics for the imaging science category with 8 of 16

(2.3 percent) of 374 total responses (see figure 16). Radiometry, detection, and sensing was
ranked as having the second importance with 2 of 2 (0.6 percent) of the total responses. Frame
geometry was ranked as having the third importance with 1 of 1 (0.3 percent) of the total
responses. Imaging measurements was ranked as having the third importance with 6 of 22

(1.7 percent) of the total responses. Stereoscopy and parallax was ranked as having the third
importance with 1 of 1 (0.3 percent) of the total responses. Mathematical modeling and
analytical photogrammetry was ranked as having the first importance with 5 of 16 (1.4 percent)
of the total responses. Computer vision was ranked as having the fourth importance with 6 of 15
(1.7 percent) of the total responses. Estimation, adjustment, statistics, and error propagation had
a tie for the ranks of first, second, and fifth importance with 6 of 27 (1.7 percent) of the total

responses for all three. Stereo restitution had a tie for the ranks of second and fourth importance
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with 1 of 2 (0.3 percent) of the total responses for both. Rectification and resampling was ranked
as having the third importance with 2 of 3 (0.6 percent) of the total responses. Mapping and
cartography had a tie for the ranks of first and second importance with 13 of 40 (3.7 percent) of
the total responses for both. Topography and digital elevation modeling was ranked as having the
second importance with 21 of 56 (6.1 percent) of the total responses. Digital photogrammetry
was ranked as having the fourth importance with 8 of 18 (2.3 percent) of the total responses.
Project planning had a tie for the ranks of first and third importance with 12 of 41 (3.5 percent)
of the total responses for both. Close-range photogrammetry was ranked as having the fourth
importance with 3 of 8 (0.9 percent) of the total responses. Satellite photogrammetry was ranked
as having the third importance with 5 of 13 (1.4 percent) of the total responses. Remote sensing
was ranked as having the third importance with 5 of 15 (1.4 percent) of the total responses.
Active sensing with LIDAR was ranked as having the fifth importance with 10 of 32

(2.9 percent) of the total responses. Applications was ranked as having the fifth importance with
10 of 19 (2.9 percent) of the total responses. (Note: Percentages are weighted to the total

responses for importance ranking for daily operation.)
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Importance ranking of CAMERAS & PHOTOGRAPHY
in the Imaging Science Category
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This subarea received 16 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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A. Importance ranking: Cameras and photography [2-05].

Importance ranking of RADIOMETRY, DETECTION & SENSING
in the Imaging Science Category
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This subarea received 2 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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B. Importance ranking: Radiometry, detection, and sensing [2-05].

Figure 16. Bar graphs. Importance rankings in the imaging science category: (A) cameras
and photography; (B) radiometry, detection, and sensing; (C) frame geometry; (D) imaging
measurements; (E) stereoscopy and parallax; (F) math modeling and analytical
photogrammetry; (G) computer vision; (H) estimation, adjustments, statistics, and error
propagation; (I) stereo restitution; (J) rectification and resampling; (K) mapping and
cartography; (L) topography and digital elevation modeling; (M) digital photogrammetry;
(N) project planning; (O) close-range photogrammetry; (P) satellite photogrammetry;
(Q) remote sensing; (R) active sensing with LIDAR; and (S) applications [2-05].

114



Percentual Response Distribution

Importance ranking of FRAME GEOMETRY
in the Imaging Science Category
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This subarea received 1 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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C. Importance ranking: Frame geometry [2-05].

Percentual Response Distribution

Importance ranking of IMAGING MEASUREMENTS
in the Imaging Science Category

This subarea received 22 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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D. Importance ranking: Imaging measurements [2-05].

Figure 16. (Continued).
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Importance ranking of STEREOSCOPY & PARALLAX
in the Imaging Science Category
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This subarea received 1 responses out of 347 for the full category.
Reported percents are with respectto the total 347 responses.
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E. Importance ranking: Stereoscopy and parallax [2-05].

Importance ranking of
MATH MODELING & ANALYTICAL PHOTOGRAMMETRY
; in the Imaging Science Category

(2]

This subarea received 16 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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F. Importance ranking: Math modeling and analytical photogrammetry [2-05].

Figure 16. (Continued).
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Importance ranking of COMPUTER VISION
in the Imaging Science Category

This subarea received 15 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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G. Importance ranking: Computer vision [2-05].

Importance ranking of ESTIMATION, ADJMNT., STATS. &
ERROR PROPAGATION in the Imaging Science Category
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This subarea received 27 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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H. Importance ranking: Estimation, adjustments, statistics,

and error propagation [2-05].

Figure 16. (Continued).
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Importance ranking of STEREO RESTITUTION
in the Imaging Science Category

This subarea received 2 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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I. Importance ranking: Stereo restitution [2-05].

Importance ranking of RECTIFICATION & RESAMPLING

Percentual Response Distribution
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in the Imaging Science Category

This subarea received 3 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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J. Importance ranking: Rectification and resampling [2-05].

Figure 16. (Continued).
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Importance ranking of MAPPING & CARTOGRAPHY
in the Imaging Science Category
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This subarea received 40 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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K. Importance ranking: Mapping and cartography [2-05].
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Importance ranking of TOPOGRAPHY & DIGITAL
ELEVATION MODELING in the Imaging Science Category

! This subarea received 56 responses out of 347

for the full category.
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L. Importance ranking: Topography and digital elevation modeling [2-05].

[\S] w RSy w [+2]

Percentual Response Distribution

-

o

Figure 16. (Continued).
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Importance ranking of DIGITAL PHOTOGRAMMETRY
in the Imaging Science Category
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This subarea received 18 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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M. Importance ranking: Digital photogrammetry [2-05].

Importance ranking of PROJECT PLANNING
in the Imaging Science Category

This subarea received 41 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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N. Importance ranking: Project planning [2-05].

Figure 16. (Continued).
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Importance ranking of CLOSE-RANGE PHOTOGRAMMETRY
in the Imaging Science Category

-~

This subarea received 8 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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O. Importance ranking: Close-range photogrammetry [2-05].

Importance ranking of SATELLITE PHOTOGRAMMETRY
in the Imaging Science Category
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This subarea received 13 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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P. Importance ranking: Satellite photogrammetry (2-05).

Figure 16. (Continued).
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Percentual Response Distribution

Importance ranking of REMOTE SENSING
in the Imaging Science Category
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This subarea received 15 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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Q. Importance ranking: Remote sensing [2-05].

Percentual Response Distribution

-

Importance ranking of ACTIVE SENSING with LiDAR
in the Imaging Science Category

This subarea received 32 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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R. Importance ranking: Active sensing with LiDAR [2-05].

Figure 16. (Continued).
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Importance ranking of APPLICATIONS
in the Imaging Science Category

This subarea received 19 responses out of 347 for the full category.
Reported percents are with respect to the total 347 responses.
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S. Importance ranking: Applications [2-05].

Figure 16. (Continued).

In question [2-06], cameras and photography was ranked as being extremely weak for the
knowledge and skill for a newly licensed land surveyor in training for the imaging science
category with 4 of 12 (1.4 percent) of 296 total responses (see figure 17). Radiometry, detection,
and sensing was ranked as extremely weak with 4 of 12 (1.4 percent) of the total responses.
Frame geometry was ranked as very weak with 5 of 12 (1.7 percent) of the total responses.
Imaging measurements was ranked as weakest with 4 of 13 (1.4 percent) of the total responses.
Stereoscopy and parallax was ranked as weak with 7 of 20 (2.4 percent) of the total responses.
Mathematical modeling and analytical photogrammetry was ranked as moderately weak with 7
of 20 (2.4 percent) of the total responses. Computer vision had a tie for the ranks of weakest,
very weak, moderately weak, and weak with 2 of 9 (0.7 percent) of the total responses for all
four. Estimation, adjustment, statistics, and error propagation was ranked as very weak with 8 of
27 (2.7 percent) of the total responses. Stereo restitution was ranked as extremely weak with 5 of

18 (1.7 percent) of the total responses. Rectification and resampling had a tie for the ranks of
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very weak and weak with 3 of 11 (1.0 percent) of the total responses for both. Mapping and
cartography was ranked as very weak with 9 of 21 (3.0 percent) of the total responses.
Topography and digital elevation modeling was ranked as moderately weak with 10 of 27

(3.4 percent) of the total responses. Digital photogrammetry was ranked as extremely weak with
4 of 11 (1.4 percent) of the total responses. Project planning was ranked as weakest with 9 of 22
(3.0 percent) of the total responses. Close-range photogrammetry was ranked as moderately
weak with 2 of 3 (0.7 percent) of the total responses. Satellite photogrammetry was ranked as
very weak with 4 of 6 (1.4 percent) of the total responses. Remote sensing was ranked as weak
with 6 of 12 (2.0 percent) of the total responses. Active sensing with LIDAR had a tie for the
ranks of weakest and moderately weak with 6 of 23 (2.0 percent) of the total responses for both.
Applications was ranked as extremely weak with 6 of 17 (2.0 percent) of the total responses.
(Note: Percentages are weighted to the total responses for weakness ranking for a newly licensed

LSIT in imaging science.)
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Ranking of LSIT's skills on CAMERAS &
PHOTOGRAPHY in the Imaging Science Category

S

This subarea received 12 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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A. Weakness ranking: Cameras and photography [2-06].

Ranking of LSIT's skills on RADIOMETRY, DETECTION &
SENSING in the Imaging Science Category

IS

This subarea received 12 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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B. Weakness ranking: Radiometry, detection, and sensing [2-06].

Figure 17. Bar graphs. Weakness ranking in the imaging science category: (A) cameras and
photography, (B) radiometry, detection, and sensing; (C) frame geometry; (D) imaging
measurements; (E) stereoscopy and parallax; (F) math modeling and analytical
photogrammetry; (G) computer vision; (H) estimating, adjustments, statistics, and error
propagation; (I) stereo restitution; (J) rectification and resampling; (K) mapping and
cartography; (L) topography and digital elevation modeling; (M) digital photogrammetry;
(N) project planning; (O) close-range photogrammetry; (P) satellite photogrammetry;
(Q) remote sensing; (R) active sensing with LIDAR; and (S) applications [2-06].
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Ranking of LSIT's skills on FRAME GEOMETRY
in the Imaging Science Catetgory

This subarea received 12 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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C. Weakness ranking: Frame geometry [2-06].

Ranking of LSIT's skills on IMAGING MEASUREMENTS
in the Imaging Science Category

This subarea received 13 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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D. Weakness ranking: Imaging measurements [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on STEREOSCOPY & PARALLAX
in the Imaging Science Category

This subarea received 20 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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E. Weakness ranking: Stereoscopy and parallax [2-06].

Ranking of LSIT's skills on MATH MODELING & ANALYTICAL
PHOTOGRAMMETRY in the Imaging Science Category

4
This subarea received 20 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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F. Weakness ranking: Math modeling and analytical photogrammetry [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on COMPUTER VISION
in the Imaging Science Category

This subarea received 9 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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G. Weakness ranking: Computer vision [2-06].

Ranking of LSIT's skills On ESTIM., ADJSMNT., STATS. &
ERROR PROPAGATION in the Imaging Science Category

4
This subarea received 27 responses out of 296 for the full category.

5 Reported percents are with respect to the total 296 responses.
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H. Weakness ranking: Estimating, adjustments, statistics,
and error propagation [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on STEREO RESTITUTION
in the Imaging Science Category

This subarea received 18 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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I. Weakness ranking: Stereo restitution [2-06].

Ranking of LSIT's skills on RECTIFICATION & RESAMPLING
in the Imaging Science Category

This subarea received 11 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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J. Weakness ranking: Rectification and resampling [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on MAPPING & CARTOGRAPHY
in the Imaging Science Category

This subarea received 21
responses out of 296 for
the full category.
Reported percents are
with respect to the total
296 responses.
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K. Weakness ranking: Mapping and cartography [2-06].

Ranking of LSIT's skills on TOPOGRAPHY & DIG. ELEV.
MODELING in the Imaging Science Category
296 responses.
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This subarea received 27 responses out of 296
for the full category.
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L. Weakness ranking: Topography and digital elevation modeling [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on DIGITAL PHOTOGRAMMETRY
in the Imaging Science Category

This subarea received 11 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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M. Weakness ranking: Digital photogrammetry [2-06].

Ranking of LSIT's skills on PROJECT PLANNING
in the Imaging Science Category

This subarea received 22 responses out of 296 for the full category.

5 Reported percents are with respect to the total 296 responses.
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N. Weakness ranking: Project planning [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on CLOSE-RANGE
PHOTOGRAMMETRY in the Imaging Science Category

4
This subarea received 3 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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O. Weakness ranking: Close-range photogrammetry [2-06].

Ranking of LSIT's skills on SATELLITE
PHOTOGRAMMETRY for Imaging Science Category

4

This subarea received 6 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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P. Weakness ranking: Satellite photogrammetry [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on REMOTE SENSING
in the Imaging Science Category

This subarea received 12 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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Q. Weakness ranking: Remote sensing [2-06].
Ranking of LSIT's skills on ACTIVE SENSING
with LiDAR in the Imaging Science Category

4

Percentual Response Distribution
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This subarea received 23 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.

2.0 2.0
1.7 1.7

Weakest Extremely Weak Very Weak Moderately Weak Weak

R. Weakness ranking: Active sensing with LiDAR [2-06].

Figure 17. (Continued).
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Ranking of LSIT's skills on APPLICATIONS
in the Imaging Science Category

This subarea received 17 responses out of 296 for the full category.
Reported percents are with respect to the total 296 responses.
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S. Weakness ranking: Applications [2-06].

Figure 17. (Continued).

In question [2-07], communication skills was ranked as having the first importance for the daily
operation within surveying geomatics for the land stewardship category with 45 of 78

(14.6 percent) of the total responses for this question (see figure 18). Site design and resource
management was ranked as having the third importance with 30 of 78 (9.7 percent) of the total
responses. Site constraints was ranked as having the fourth importance with 32 of 75

(10.4 percent) of the total responses. Project administration, management, and organization was
ranked as having the second importance with 30 of 77 (9.7 percent) of the total responses. (Note:
Percentages are weighted to the total responses for weakness ranking for daily operation within

S-G in land stewardship.)
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Importance ranking of COMMUNICATION SKILLS
in the Land Stewardship Category
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A. Importance ranking: Communication skills [2-07].
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B. Importance ranking: Site design and resource management [2-07].

Percentual Response Distribution

Figure 18. Bar graphs. Importance ranking in the land stewardship category:
(A) communication skills; (B) site design and resource management; (C) site constraints;
and (D) project administration, management, and organization [2-07].
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Importance ranking of SITE CONSTRAINTS
in the Land Stewardship Category
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C. Importance ranking: Site constraints [2-07].
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D. Importance ranking: Project administration, management, and organization [2-07].

Percentual Response Distribution

Figure 18. (Continued).

In question [2-08], communication skills was ranked as being very strong for the knowledge and
skill for a newly licensed land surveyor in training for the land stewardship category with 27 of
75 (9.2 percent) of the total responses (see figure 19). Site design and resource management was

ranked as weak with 29 of 73 (9.8 percent) of the total responses. Site constraints was ranked as
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strong with 27 of 74 (9.2 percent) of the total responses. Project administration, management,
and organization was ranked as very weak with 28 of 73 (9.5 percent) of the total responses.
(Note: Percentages are weighted to the total responses for strength ranking for daily operation

within S-G in land stewardship.)

Ranking of LSIT's skills on COMMUNICATION
SKILLS in the Land Stewardship Category

6.1

3.1

Percentual Response Distribution

Very Strong Strong Weak Very Weak

A. Strength ranking: Communication [2-08].

Figure 19. Bar graphs. Strength rankings in the land stewardship category:
(A) communication; (B) site design and resource management; (C) site constraints; and
(D) project administration, management, and organization [2-08].
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Percentual Response Distribution

Ranking of LSIT's skills on SITE DESIGN & RESOURCE
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B. Strength ranking: Site design and resource management [2-08].
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C. Strength ranking: Site constraints [2-08].

Figure 19. (Continued).
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Ranking of LSIT's skills on PROJECT ADMIN., MGT. &
ORGANIZATION in the Land Stewardship Category
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D. Strength ranking: Project administration, management,
and organization [2-08].

Figure 19. (Continued).

In question [2-09], legal systems was ranked as having the third importance to the daily
operation within surveying geomatics for the legal aspects category with 33 of 79 (13.8 percent)
of the total responses (see figure 20). Legal resources was ranked as having the second
importance with 38 of 80 (15.9 percent) of the total responses. Law and business was ranked as
having the first importance with 41 of 80 (17.2 percent) of the total responses. (Note:
Percentages are weighted to the total responses for importance ranking for daily operation within

S-G in legal systems.)
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Importance ranking of LEGAL SYSTEMS
in the Legal Aspects Category
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A. Importance ranking: Legal systems [2-09].
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15.9
9.2
. I 8.4
1st 2nd 3rd

B. Importance ranking: Legal resources [2-09].
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Figure 20. Bar graphs. Importance ranking in the legal aspects category: (A) legal systems,
(B) legal resources, and (C) law and business [2-09].
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Importance ranking of LAW & BUSINESS
in the Legal Aspects Category
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C. Importance ranking: Law and business [2-09].

Figure 20. (Continued).

In question [2-10], legal systems was ranked as being weak for the knowledge and skill for a
newly licensed land surveyor in training for the legal aspects category with 27 of 73

(12.4 percent) of the total responses (see figure 21). Legal resources was ranked as normal with
39 of 71 (17.9 percent) of the total responses. Law and business was ranked as weak with 40 of
74 (18.3 percent) of the total responses. (Note: Percentages are weighted to the total responses

for weakness ranking for a newly licensed LSIT in the area of legal aspects.)
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Ranking of LSIT's skills on LEGAL SYSTEMS
in the Legal Aspects Category
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A. Weakness ranking: Legal systems [2-10].

Ranking of LSIT's skills on LEGAL RESOURCES
in the Legal Aspects Category
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B. Weakness ranking: Legal resources [2-10].

Figure 21. Bar graphs. Weakness ranking in the legal aspects category:
(A) legal systems, (B) legal resources, and (C) law and business [2-10].
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Ranking of LSIT's skills on LAW & BUSINESS
in the Legal Aspects Category
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C. Weakness ranking: Law and business [2-10].

Figure 21. (Continued).

Summarizing the results from the questions focused on knowledge and skills needs, the research
team broke down the questions in terms of how they were analyzed. Thus, the substantive results

considered include the following:

e Positioning: Significant importance for daily S-G operation (1st, 2nd, and 3rd ranking)
components as follows:
o Measurements.
o Data analysis.
o Adjustments.
e Positioning: Significant importance for new LSIT/graduate skills (1st, 2nd, and 3rd
ranking) components as follows:
o Measurements.
o Data analysis.

o Adjustments.
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Geospatial science: Significant importance for daily S-G operation (1st, 2nd, and 3rd
ranking) components as follows:

o Geospatial data.

o Analytical methods.

o Data modeling.
Geospatial science: Weakness ranking for new LSIT/graduate skills (1st, 2nd, and 3rd
weakest ranking) components as follows:

o Management and organizational aspects.

o Analytical methods.

o Manipulation.
Imaging science: Significant importance for daily S-G operation (two rankings were
notable) components as follows:

o Topography and digital elevation models.

o Project planning.
Imaging science: Weakness ranking for new LSIT/graduate skills (1st, 2nd, and 3rd
weakest ranking) components as follows:

o Project planning.

o Mapping and cartography.

o Estimation, adjustments, statistics, and error propagation.
Land stewardship: Significant importance for daily S-G operation (1st, 2nd, and 3rd
ranking) components as follows:

o Communications skills.

o Project administration, management, and organization.
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o Site design and resource management.
e Land stewardship: Significant importance for new LSIT/graduate skills (1st, 2nd, and 3rd
ranking) components as follows:
o Communication skills.
o Site design and resource management.
o Site constraints.
e Legal aspects: Significant importance for daily S-G operation (1st, 2nd, and 3rd ranking)
components as follows:
o Law and business.
o Legal resources.

o Legal systems.

DATA ANALYSIS: S-G POSITION NEEDS

The analysis of the results obtained from the questionnaire survey from surveying—geomatics
professionals is crucial to reaching an understanding of the status and needs for S-G employment
in Georgia. In this section, the researchers further strengthen the importance of the questions and
expound on the responses and comments from the survey. It is essential to be able to tackle the
challenges associated with position availability and ultimately proffer a solution to the concerns

perceived to be facing the field of surveying—geomatics with regard to employment.

From the survey results, many professionals thought that the minimum qualification to be a land
surveyor in Georgia is the bachelor’s degree. About 51 percent believed this to be true. However,
29.3 percent of the professionals did not agree, as they were of the opinion that several roles only

require an associate degree if the employee is able to demonstrate the ability to carry out the
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position’s duties. All employees in S-G get additional training and acquire more skills on the job.
Additionally, 19.5 percent of respondents to question [3.01] were indifferent about the minimum
qualification because they think it takes more than just a degree to become a good surveyor.

However, some added that a large portion of surveyors in Georgia do not possess sufficient basic

education to understand the basic principles of land surveying. The detailed feedback is shown in

figure 22.
Do you think the BS requirement represents

the minimum qualification of Land Surveyors in Georgia?

55 51.2
5 22 This question received 82 answers.
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Figure 22. Bar graph. Response distribution of question [3-01a].

In question [3-02], the research team tried to confirm if GDOT’s surveying—geomatics positions
structure can be used to analyze the S-G positions distribution structure in other parts of the
Southeastern United States. About 56 percent of the professionals believed that the GDOT
position structure can be used to quantify the distribution of similar roles across the Southeastern
U.S. About 19 percent believed the situation might differ depending on the location and the
economic condition of the state. Some added that Georgia may be way ahead of some other
states in terms of S-G job availability and may be underperforming when compared to some

larger and economically robust states like California. About 26 percent of the professionals did
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not know if Georgia has enough open positions to be compared to some other states. The

perceptual response is shown in figure 23.

Do you think GDOT Surveying-Geomatics positions can
be used to analyze S-G positions availability in SE USA?
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Figure 23. Bar graph. Response distribution of question [3-02].

In question [3-03], the researchers examined the correlation between the annual rates of
surveying jobs that are available in relation to the number of new surveying—geomatics
graduates. About 53 percent of the professionals believed the number of jobs available in both
public and government institutions is adequate to take care of new graduates, 22 percent believed
that the number of jobs available is not sufficient for new graduates, while 24 percent did not
know about this subject. The purpose of this question was to understand the level of difficulty for
new graduates in S-G to obtain a job upon graduation. Figure 24 shows the results for this

question.
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Do you think the number of available surveying jobs is
adequate for the number of yearly surveying graduates?
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Figure 24. Bar graph. Response distribution of question [3-03].

In question [3-04], the results further emphasized the importance of having licensure as a
motivation to do more on the job. Virtually all responders (84.0 percent) were in support of being
a licensed land surveyor. Being a licensed surveyor has significant benefits in terms of
compensation and job security, and most employers need a licensed surveyor for some roles. The

results for this question are shown in figure 25.

Do you think having licensure improves
the performance of surveyors on the job?
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Figure 25. Bar graph. Response distribution of question [3-04].
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In question [3-05], the order of importance of software/geospatial skills for S-G professionals

was examined. The skills were presented in the following order:

=

GIS skills [3.05a].

2. Remote sensing skills [3.05b].

3. LIiDAR tools [3.05c¢].

4. Other skills, including but not limited to close-range photogrammetry and GPS skills

[3.05d].

The results indicated that out of a total number of 79 professional responders, 29 believed that
GIS skills is the most important skill set required by most employers, 21 believed it should be the
second most important and that remote sensing should be more prominent, 10 responded that
LiDAR should be the third, while 19 professionals responded in favor of other geospatial skills.

The results are shown in figure 26.

Ranking of GIS regarding its importance
within the Geospatial Skills Groups
12

This group received 79 responses out of 313 for all Geospatial Skills
9.3 Groups. Reported percents are with respect to the total 313 responses.
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Figure 26. Bar graph. Response distribution of question [3-05a].

For remote sensing as the most prevalent geospatial skill, a total of 6 out 78 responders believed
it should be given the most priority, 20 professionals thought it should be the second,
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31 responders felt it should be the third most important skill, and 21 responded in favor of other
skills. The results are shown in

figure 27.

Ranking of REMOTE SENSING regarding its importance
within the Geospatial Skills Groups

12
This group received 78 responses out of
313 for all Geospatial Skills Groups.
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Figure 27. Bar graph. Response distribution of question [3-05b].

Percentual Response Distribution

According to respondents, light detection and ranging usage was ranked as follows: 10 out 78
thought it should be the first priority, 31 expressed that it should be the second priority, 30
responded that it should be ranked third, while 7 thought other geospatial skills are more

important than the three listed. The results of the analysis are given in figure 28.
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Ranking of LiDAR regarding its importance
within the Geospatial Skills Groups
12

This group received 78
responses out of 313 for
all Geospatial Skills
Groups. Reported
percents are with respect
to the total 313
responses.

22

2nd 3rd 4th

Percentual Response Distribution

Figure 28. Bar graph. Response distribution of question [3-05c].

For other geospatial skills, such as close-range photogrammetry, cartography, GPS skills, etc., a
total of 34 out of 78 responders listed various other skills as the most important. Seven
respondents listed this skill group as the second most important skill, 7 listed others as the third
preference, and 30 professionals had other preferences as their fourth option. Some of the
responders added that they believe boundary surveying, legal aspects, field techniques, and
surveying operations management should be paramount before being further exposed to the other

geospatial skills. The results are shown in figure 29.
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Ranking of OTHERS regarding its importance
within the Geospatial Skills Groups
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Figure 29. Bar graph. Response distribution of question [3-05d].
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Having investigated the most prevalent skill set in the S-G field, it will help in broadening the
S-G academic curriculum, which can concentrate more on the knowledge/skills required by the

industry and prepare new S-G graduates for the industry prior to graduation.

After reviewing the most prevalent skill set in the S-G job market, it is important to rank the
methods that will help strengthen the knowledge of S-G students [3.06]. In order of importance,
participants were able to express how the school academic curriculum should be tailored toward
preparing students for opportunities upon completion of their program. The order from the

responses is provided in figure 30.
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Select one or more of the following means to better

prepare students in Geospatial Applications: (a)inciude more
Geospatial courses
in the curriculum
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Figure 30. Bar graph. Response distribution of question [3-06a].

From the responses from professionals for question [3.06], 24.1 percent believed more geospatial
courses should be added to the S-G program curriculum, 27.8 percent believed that it is better to
look for ways to improve the existing courses and modify those to make them better and more
detail oriented, while 13.9 percent had various other suggestions. Some added in part b that their
concern was that current students in geospatial-based education may not be interested in

pursuing a full-time career in S-G.

In question [3.07], the researchers investigated the work environment for entry-level S-G
positions, and respondents indicated as follows: 28.0 percent strongly believed that most entry-
level positions require mostly field work and that the field work decreases as they move up in
rank, 39.0 percent believed that fieldwork is required for all entry-level positions, 14.6 percent
disagreed, 4.9 percent strongly disagreed, and 13.4 percent were indifferent. Some of the
respondents added that working in the field provides a better understanding of the workflow and

data creation. The results for this question are shown in figure 31.
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Figure 31. Bar graph. Response distribution of question [3-07a].

In question [3.08] of the survey, the research team examined whether most of the S-G employers
would prefer to hire individuals with in-house experience or if they would prefer to bring in
people that are not already part of the company. About 71 percent of the professionals believed
people with prior experience within the same organization should know more about the work
involved and should be allowed to change roles within the organization if they have
demonstrated a good performance in their new department. About 16 percent believed it was
better to hire new people from outside for training and invariably creating more opportunities.

The results are shown in figure 32.
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Do you think that lack of in-house experience will impact
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Figure 32. Bar graph. Response distribution of question [3-08].

In question [3.09], the research team examined the view of professionals regarding hiring
surveyors strictly based on their years of experience. About 38 percent were of the opinion that
hiring should be based on the number of years of experience, while more than 50 percent were of
the opinion that it should not be based on the years of experience, as many surveyors develop
more skills on the job, and about 11 percent responded that they were indifferent about it. The

results are given in figure 33.
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Figure 33. Bar graph. Response distribution of question [3-09].
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In question [3.10], the researchers examined the respondents’ point of view about S-G salaries,
i.e., whether a salary range between $22,000 and $116,000 is large enough for surveyors,
considering the responsibility, education, and experience requirements for modern S-G positions.
About 32 percent thought the range is sufficient, 63.0 percent thought it is not sufficient, and

4.9 percent were indifferent about the salary range. The results are provided in figure 34.

Are $22K-$116K salaries are large enough considering
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Figure 34. Bar graph. Response distribution of question [3-10].

In summary, the research team found substantial responses to support the following points:

e When surveyors are licensed, they tend to receive more benefits and, in fact, more
motivation on the job. To facilitate more licensed surveyors, more pathways to licensure
should be provided for surveyors while on the job.

e The bachelor’s degree is the most prevalent educational requirement for most S-G

positions, and most entry-level positions often require more field operation time.
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e Boundary surveying, State surveying laws, and land management are viewed as
important, just as geospatial skills (e.g., GIS, LIDAR, etc.) are important for all
surveyors.

e Hiring of surveying personnel should not be handled by the human resources unit alone
but with the help of an experienced surveying professional.

e Much more attention should be paid to the incorporation of more geospatial technologies

into an S-G program curriculum.

DATA ANALYSIS: S-G EDUCATION STATUS/NEEDS

In this section, the researchers analyze the results derived from the feedback of S-G professionals
from the project questionnaire survey. Nine questions had been developed, as previously
discussed, to understand the existing S-G educational status and education needs of Georgia.
This section considers the responses to those questions, as well as responders’ comments that

indicate special attention.

The feedback for question [4-01] is summarized in figure 35. The S-G professionals thought that
completion of a BS in S-G—related fields is the best pathway to become a PLS (about 22 percent
positive comments to support this pathway), while with specific certificate courses, they thought
of it as normal practice (about 21 percent). However, 22 percent of the participants gave their
opinion against the non-traditional learning method being a good way to become a PLS. Some
professionals thought that traditionally the S-G profession is based on apprenticeship and that
having good field experience is not replaceable with a BS degree or certificate course. Yet, they
thought having a good educational background is important for a foundation and passing the PLS

examination. Another argument from the respondents was that many BS-qualified graduates tend
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to shift their profession to civil engineering, construction management, etc., which gives them a
better salary than being a PLS. Though the S-G professionals supported that having a BS degree

was preferable, the number of PLS professionals is decreasing.

Best Academic Pathway to Prepare Students for the FS/PS Exam
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Figure 35. Bar graph. Percentual response distribution of question [4-01].

With question [4-02], the researchers were trying to understand the performance of new S-G
employees based on eight parameters (figure 36): knowledge about the surveying instruments,
land boundary law, professional ethics, GIS, photogrammetry, drones, LiDAR, and
communication skills. These parameters were borrowed from the concept of GBORPELS-
prescribed S1 to S5+ course requirements and the expected skill development. From the
questionnaire survey responses, it seemed that the new employees are good at the different
fundamental knowledge areas but lack in some advanced and new-technical areas. About

80 percent of the respondents thought the new employees may not be good at photogrammetry,

drone, and LiDAR. This indicates that the S-G students are getting sufficient theoretical

158



knowledge and hands-on training from the BOR-prescribed fundamental courses, such as S1 to
S4. As the applicants have the flexibility in choosing the higher-level courses, as indicated in
S5+, sometimes they do not get sufficient knowledge in wide technological areas. In conjunction
with this, some professionals think photogrammetry, drones, and LiDAR-related knowledge are
not as important as the field operation for new employees generally starting their work in the
field. However, they agree that the new graduates should have the foundation of advanced S-G

technical knowledge.
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80
0 N8y N C N .
0 R8 p Y N AN ;
S N S A Y P B BN
2 60 s B AN ANAN 16 ) 163
gio ™ - o1
L¥]
,‘:d 40 / S No
JE / / > mMaybe
230 % / / % / e
= A » Good
., 7 4 7 %
- -";"' = A ¢#30¢ : ;
/ ;_"4!' ¢34, 330 //J /":
10 % 21" Sts
7.

AN
AN
N

2

Knowledge sboutknowledge sbowt  knowledge of communication knowledgeof knowledge sbout knowledge shout knowledge sbout
the instrument(s) land surveying  professional skills professional GIS Photogrammetry LiDAR
law practice ethics and Drones

Figure 36. Stacked bar graph. Evaluation of new employee’s performance based on the
number of respondents’ observation (for question [4-02]).
The researchers obtained a clear picture of education and skill requirements from question
[4-03]. About 37 percent of the respondents thought that the Georgia BOR-prescribed S-G
courses only cover the fundamental knowledge, 22 percent thought these courses support bare-

minimum technologies, and 37 percent of respondents thought these courses create the
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background for the new technologies (figure 37). It is very clear that the S1 to S5+ courses are
good for fundamentals and also create the opportunity for acquiring new knowledge in technical
fields, but these are not necessarily providing a complete education. This observation also
validates the response in question [4-02] that the new employees lack advanced technological
knowledge in their initial stage. Some professionals thought that having only coursework will not
educate a student properly, rather continuous learning will improve the understanding as well as

the utilization of knowledge.

How Georgia BOR prescribed S1 to S5+ Courses Support the Requirements
of Advanced Technologies in the S-G Field

(a) Courses only cover the fundamentals of surveying

(b) Courses cover limited technologies supporting only a handful of instruments in the industry
(c) Courses create the back ground for advanced technologies

(d) Courses cover all the advanced technologies
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Figure 37. Bar graph. The percentual response distribution of question [4-03].

The purpose of question [4-04] was to understand the ranking of four S-G universities in Georgia
based on the number of graduates they produce each year. About 68 percent of the total
respondents indicated that they do not know the distribution of students in these institutes. Even

though the researchers tried to understand the cluster of graduates ready to join the S-G
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profession with this question, the responses indicated that participants need more

information/education on this topic. See figure 38 for the results.

Ability of ATC, GSU, KSU, and UNG to Provide the Required Number of PLS in

Georgia
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Figure 38. Bar graph. The percentual response distribution of question [4-04].

About 72 percent of respondents in question [4-05] answered that they do not know the
capabilities of the four S-G colleges/universities in Georgia, as the question was based on the
parameters of lab infrastructure and the professional S-G instructors (figure 39). This low
response on these parameters indicated that participants need more information/education on this

topic.
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Evaluation of S-G Professional Instructor and Lab Facilities 1 the Four
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Figure 39. Bar graph. The percentual response distribution of question [4-05].

The intention of question [4-06] is to understand the quality of graduates from the four stated
educational institutions. The researchers received answers from 72 percent of respondents that

they do not know or cannot make an informed evaluation of the institutions (see figure 40).

Evaluation of Capabilities for S-G Professional Need in Four Universities
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Figure 40. Bar graph. The percentual response distribution of question [4-06].

162



In question [4-07] the respondents indicated that the face-to-face method of class is the most
popular choice for knowledge sharing and assimilation, problem-based learning, and
presentation, even though it does not have time flexibility. About 38 percent of respondents
believed face-to-face class is good for all aspects. At the same time, 35 percent of respondents
thought the hybrid class system is also good because this method has the advantages of face-to-
face with time flexibility (figure 41). Moreover, hybrid and online systems are more suitable for
S-G students, especially for certificate courses and non-traditional applicants. This is logical, and
the response from question [4-08] validates this observation, as about 54 percent of respondents
thought the hybrid class is more suitable than the other two methods (figure 42). It is an
important finding that in both cases online class seems unpopular and only a handful of S-G
professionals thought of this method as effective for class. However, some professionals thought
that online class is good for distant learning, though it has some limitations, such as lack of
library research, students being reluctant to ask questions, and laboratory exercises being

severely impacted.
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Effective Methods of Class Presentation for Student Learning
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Figure 41. Stacked bar graph. The percentual response distribution of question [4-07].
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Figure 42. Bar graph. The percentual response distribution of question [4-08].

With question [4-09] the researchers were trying to understand the ranking of four universities,

i.e., ATC, GSU, KSU, and UNG, based on three criteria: availability of S-G courses, overall
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skills in graduates, and S-G instructors who are qualified as well as experienced. The
respondents gave their observations based on their perceptions. It was found that KSU came first,
GSU second, UNG third, and ATC fourth in ranking based on the availability of S-G courses
(figure 43). Similarly, the same sequence of ranking was observed in the case of the ‘S-G skills
among the graduates’ criterion (figure 44), as well as the ‘experienced instructors’ criterion
(figure 45). It is important to note that, in every case, ATC received the highest response for the
fourth ranking. In this ranking process, some professionals did not participate because they felt
they did not have enough information about the universities, some respondents graduated from

outside the state, and some respondents thought that their ranking would be biased.

Ranking of Universities in Georgia Based on the Availability of S-G Courses
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Figure 43. Bar graph. The percentual response distribution of
question [4-09] for criterion 1.
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question [4-09] for criterion 2.
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The findings from the questionnaire can be summarized in the following way:

e The BS degree in an S-G-related field is the best pathway to become a PLS, and it is the
most common educational background of most PLSs.

e The certificate course is considered normal practice, but the non-traditional learning
method is not considered to be as good as the other two pathways.

e New S-G employees are good at the S-G fundamental knowledge areas but lack in some
advanced and new-technical areas like photogrammetry, drone, and LiDAR, etc.

e The S-G professional thinks that the GBORPELS-prescribed S1 to S5+ courses are good
for S-G fundamentals, as the curriculum creates a base for acquiring new techniques, but
these courses are not necessarily educating for the new technologies as a whole.

e Face-to-face class is good for knowledge sharing and assimilation, problem-based
learning, and presentation.

e At the same time, the hybrid class system is also acceptable, as this method has the
advantages of face-to-face instruction with time flexibility and is suitable for S-G
students of certificate courses and non-traditional applicants.

e The online class seems unpopular, yet a good method of presentation for distance
learning.

¢ Interms of ranking based on the availability of S-G courses, overall skills in graduates,
and qualified/experienced S-G instructors: KSU comes in first, GSU second, UNG third,
and ATC fourth. This ranking is important to help understand the lack of facilities as well
as the distribution of resources in different universities, which will create a path to future

development in the S-G education structure in Georgia.
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QUALITY OF THE SURVEYING-GEOMATICS SURVEY

In question [4-12a], the quality of this survey was ranked good by 32 out of 79 respondents
(40.0 percent); also, 11 respondents (13.8 percent) answered excellent, 27 (33.8 percent)
answered neutral, 9 (11.3 percent) answered poor, and 1 (1.3 percent) answered very poor. The

results are shown in figure 46.
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Figure 46. Bar graph. Quality of survey [4-12a].

Thus, combining the good and excellent categories gives a combined percentage of 53.8 percent,

which indicates that the majority of the respondents were pleased with the survey.

In question [4-12b], the respondents’ elaborations on the quality rating were as follows:

e 73 total responses.

e 29 “No comment” responses.

e 44 elaborated responses, including comments concerning:
o Liked the survey.

o Confusion over questions and answers.
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Survey was too long.
Advancing education is not the answer.
Survey was biased toward advanced S-G education.

Lack of familiarity or background.
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CHAPTER 7.
TASK 6: SURVEYING-GEOMATICS PROGRAM DEFINITION

LITERATURE REVIEW

There is a pervasive feeling that S-G education is far behind professional practice and that the
gap continues to widen. Factors impacting S-G education noted by several authors worldwide
include the following (Aina 2009, Aina et al. 2014, Aleem 2000, Al-Garni 2005, Hannah et al.

2009, McDougall et al. 2006, and Murray-O’Connor 2011):

e Lack of awareness and understanding of the field of geomatics.

e Weak financial support from educational authorities.

e Resistance to accept an unknown field (i.e., geomatics is relatively new).

e Misconception that geomatics is a software-based course.

e Harsh climatic conditions (very hot weather in summer and cold weather in winter).
e Expensive nature of training in geomatics.

e Few academic institutions offer courses in geomatics.

e Competition by graduates of other fields (such as geography and civil engineering).
e Lack of a regulatory body to defend geomatics practitioners.

¢ Difficulty recruiting and retaining highly qualified faculty.

In this study, the research team has attempted to face many of these factors head on. However,

another consideration was to evaluate how students feel.

Students tend to seek out careers that bring them career gratification, but that gratification needs
to come quickly according to their perception. It appears that many students are thinking about

how fast they can obtain that professional certification with little focus on actual preparation for
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work in the profession. To counterbalance this thought, the idea of experiential learning can be
applied. Thus, in experiential learning, theoretical concepts are linked with career-real activities
as soon as possible (Smith 2010). Additionally, students might perceive S-G as a historically
apprentice-based profession moving too slowly for their ideal progression in life. To
counterbalance this perception, the S-G career path must be presented in a concise and logical

way, while focusing on measurable results.

Understanding the potential S-G student more completely requires looking at some of the
student’s primary influencers. For traditional students, educators are now working with
generations of young adults who have grown up surrounded by digital media, with most of their
activities dealing with peer-to-peer communication and knowledge management mediated by
these technologies (Pedro 2006). Students expect technology to be a big part of their tools for
learning. Thus, the questions become: How do we incorporate as many effective student learning
tools into our S-G education as possible? And how do we help the student develop critical
thinking skills? Then, once the student has these skills, how do we help the student understand
that life-long learning is the way to maintain those essential critical-thinking skills? These
questions lead to an evaluation of the S-G program that will provide focus to the tangible

elements and will help address some of these questions.

SURVEYING-GEOMATICS PROGRAM: REQUIREMENTS AND SUSTAINABILITY
A Case Study: Surveying—Geomatics at Georgia Southern University
History

The history of S-G at GSU is long-standing; the fundamental course in surveying has been taught

for many years, and certainly since the ABET accreditation for the bachelor of science in civil
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engineering technology accreditation in 1977 (moved to ABET civil engineering accreditation in

2012). More recently, this study falls into two time periods, as follows:

e Pre-Fall 2015:

o GSU’s courses in S-G included primarily the fundamental surveying course for

Civil Engineering and Construction Management with limited offerings of

graduate-level courses in special topics, where technologies were applied using

basic surveying equipment, i.e., transits, total stations, differential leveling

equipment, and use of GPS equipment and LiDAR scanning equipment.

e Fall 2015 and following:

o Events that influenced the increased S-G program movement at GSU include:

Equipment awards through grants for S-G equipment, including laser
scanning and others (Dr. Gustavo Maldonado and Dr. Marcel Maghiar).
Dr. Roger Purcell’s application of start-up research funding ($100K)
primarily applied to graduate assistantships for S-G students and
equipment (e.g., photogrammetry/software, scanning/geospatial support
equipment, high precision leveling equipment, and machine control
equipment). The GSU Civil Engineering and Construction Department
Chair, Dr. Michael Jackson supported the establishment of an S-G
program at GSU that would provide the education required to obtain
licensure as a PLS in Georgia. Dr. Jackson’s support of the S-G program
began with the hiring of Dr. Purcell in the Fall of 2015.

Transfer of S-G equipment including terrestrial and satellite-based S-G

equipment from Middle Georgia State University valued at approximately
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$201K facilitated by Dr. Mohammad Davoud, Dean of the College of
Engineering and Computing at GSU and Dr. Purcell. This equipment had
been used in the S-G program at Middle Georgia State University up until
the program was deactivated in the Spring of 2015. (S-G equipment was
received by GSU in the Summer of 2017.)

= SAMSOG S-G Program Development support donations (Fall 2017, Fall
2018, and Fall 2019) totaling $75K. In Spring 2017, the SAMSOG
executive board expressed concern over the potential fate of the S-G
program at Kennesaw State University and confirmed support for a
complete S-G program development at GSU that would provide the
required education for PLS licensure in Georgia.

= GDOT Research Project Grant RP 18-10 ($99,827 awarded on

12-11-2018). This project grant has funded this report.

The S-G program at GSU that these events have shaped is ongoing in conjunction with this
research. Thus, to provide a definition of the desired S-G program at GSU, the researchers
developed the following criteria that the program must meet. These criteria have evolved from
knowledge obtained from the literature review, from expressed desires from GDOT S-G
personnel and SAMSOG, from licensure requirements at the GBORPELS, from ABET
assessment criteria, from imbedded Southern Association of Colleges and Schools (SACS)
accreditation criteria, and from 14 years of experience of teaching and administering an online

S-G program at Middle Georgia State University.
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GSU S-G Program Pathways Criteria

Must contain the 18 semester hours of college courses as set by law and enforced by the
GBORPELS through the LSIT/PLS licensure process. The structure and content of these
courses must align with the S1-S5+ course structure set forth by the GBORPELS.

Must provide course presentation platforms that accommodate S-G place-bound students
and campus-based students, both traditional and non-traditional.

Must deal with identified S-G student concerns regarding program information
accessibility and program pathway definitions.

Must provide facilities and equipment to support the required S-G program courses.
Must provide adequate informed faculty to teach the required S-G courses.

Must maintain an ongoing connection with GDOT and SAMSOG for the S-G program to
maintain its primary goal of “Meeting the 21 Century Surveying—Geomatics Education

Needs of GDOT and Georgia.”

GSU S-G Program

The GSU S-G program is a program in progress that addresses the required criteria as follows:

Developing the GSU GBORPELS S-G GSU (S1-S5+) courses: The following courses
have been developed to accommodate the GBORPELS requirements. Of these courses, at
the time of this writing, six of the S-series courses have been offered and the remaining
courses will be offered by Fall 2021.
o TCM 2233  Construction Surveying 3 hr (S1) (Can be cross listed with CENG
2231).

o CENG 2231 Surveying 3 hr (S1).
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o CENG 5431/G Advanced Surveying 3 hr (S2).

o CENG 5434/G Surveying History & Law 3 hr (S3).

o CENG 5438/G Surveying—Geomatics Professional Practice 3 hr (S4).

o CENG 5432/G Introduction to GIS in Surveying—Geomatics and Transportation
3 hr (S5+).

o CENG 5435/G Introduction to Terrestrial LIDAR 3 hr (S5+).

o CENG 5436/G Introduction to Close-Range Photogrammetry 3 hr (S5+).

Additional courses required for PLS candidates pursuing the storm drainage and utility

design credential that goes with the PLS license:

o CENG 5137/G Engineering Hydrology and Hydraulics 3 hr

o CENG 5433/G Drainage and Erosion Control 3 hr

The course flyers, including the S-G course descriptions and the tentative course schedule

for these courses can be seen at; https://cec.georgiasouthern.edu/cengc/surveying-

geomatics/surveying-geomatics-course-flyers/ Also, the course flyers are provided in

appendix L1 of this report.

Course presentation platforms:

oS-G place-bound students traditional and non-traditional: For place-bound

students, the course materials (i.e., lectures, quizzes, assignments, and exams) are
available on an online platform (Folio). An example of the Folio course cover

page is provided in appendix L2. Four of the S-G courses include lab assignments
that require supervision. For this situation, the place-bound student has the choice

of using a PLS option (allowing a local professional land surveyor to serve as a
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proctor-instructor for the lab assignments). Otherwise, the place-bound student
would need to make arrangements to attend condensed on-campus lab sessions.

o Campus-based students, traditional and non-traditional: For campus-based

students, the course materials (i.e., lectures, quizzes, assignments, and exams) are
available on an online platform (Folio). For completing labs, the campus-based
student has the choice of using a PLS option or attending regular course lab
sessions.
Dealing with S-G student concerns regarding program information accessibility and
program pathway definitions: Based on GSU’s experience, students relate strongly to
online information. Further, investigation of other successful S-G programs revealed that
they were supported by comprehensive web information. Thus, for the GSU program, a
comprehensive series of webpages was developed that included the following elements,
which should address most of the information concerns cited in the literature review. The
main button for the GSU webpage’s pulldown was entitled “Surveying—Geomatics
Program Pathways (New)” and can be seen at:

https://cec.georgiasouthern.edu/cengc/surveying-geomatics/

o Program Overview: The overview page contains the six S-G program pathways,

which include:
= Non-traditional path: This pathway is for working and older students and
includes only prerequisite and required courses for LSIT/PLS licensure.
= BSCE degree (civil engineering) with an S-G—embedded certificate.
= BSConE degree (construction engineering) with an S-G—embedded

certificate.
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= BSCon degree (construction management) with an S-G—embedded
certificate.

= MSCE degree (civil engineering) with an S-G—embedded certificate.

= Accelerated bachelor’s to master’s degree in civil engineering with an

S-G—embedded certificate.

All these pathways have advising sheets, which are shown in appendix L4.

Snapshots of all the webpages discussed below are presented in appendix L3.

Apply Today: This page directs the potential S-G student on where to apply to the
university. Their selection is guided by the wording of the program headers.

Career Opportunities: This page shows many of the career opportunities that are

available to surveyors and includes certain career search tools that have links to
guide the student in finding more information.

Frequently Asked Questions (FAQ): The FAQ page was developed to give a

potential surveying student general information on S-G as a student and as a
career.

Contact Your Future Advisor: This page gives the potential S-G student the

contact information for his or her advisor based on the program pathway that they
are taking.

Instructors: The current faculty members teaching S-G courses are shown on this
page with their GSU phone contact.

Links of Interest: The Links of Interest page was created to give students as many

links as possible to obtain information about S-G education and licensing.
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o SAMSOG Student Chapter: The SAMSOG Student Chapter page was created to

provide contact information for the newly created student chapter of SAMSOG.
Being affiliated with a student SAMSOG chapter allows the student access to
many S-G events, including SAMSOG’s Annual Technical Seminar and the
Summer Meeting at a reduced rate.

o Surveying—Geomatics Scholarships: The S-G Scholarships page was created to

identify opportunities for obtaining scholarships/funding to help support the S-G

student.

o Surveying—Geomatics Course Flyers/Schedule: Finally, the S-G Course Flyers
page was set up with links to informational flyers for all the S-G courses offered
at GSU. Also, the page includes a tentative schedule that identifies which
semester the S-G courses are offered. Note: Apart from CENG 2231/TCM 2233,
the courses are only offered once per year. Therefore, the S-G student needs to set
up their schedule utilizing this course schedule information.

e Providing facilities and equipment to facilitate S-G program courses: Terrestrial
surveying equipment that is currently in place at GSU is adequate for the SURV
2231/TCM 2233 courses. However, as students move up the course ladder, additional
GPS, scanning, and other emerging technology equipment will be needed. Also, at the
end of Fall 2021, having completed the offering of all the courses at least once, an
assessment of the equipment will be essential. Funding for equipment is generally
available at the end of the fiscal year, but the funding is always limited. Support for
equipment purchases through grants, program contributions, and S-G equipment

manufacturers’ support will need to be pursued on an ongoing basis.
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e Providing adequate informed faculty: Finding suitable S-G faculty is an ongoing and
pervasive problem. Many universities only want to hire PhD-level faculty in S-G, which
is virtually impossible since only two or three universities in the U.S. offer such a
doctoral program. At GSU, the situation is good since four of the five faculty have PhDs,
though not in S-G. However, all the PhD faculty have some experience with surveying.
One faculty member has extensive professional practice (27 years) in S-G and has a
Georgia PLS license, as well as a minor in geospatial science. Another faculty member
has taught S-G for several years and has pursued research in emerging technologies in
S-G. Also, GSU has a part-time faculty member who has a GIS Professional (GISP)
certification, as well as a PE with a master’s degree in civil engineering. Thus, GSU is
well poised to promote this developing program.

e Maintaining an ongoing connection with GDOT and SAMSOG: To sustain the S-G
program at GSU, GDOT and SAMSOG will need to be supportive of the mission by
helping recruit new S-G students, by sharing expertise in emerging technologies, by
funding assistance, and by supporting new S-G graduates through information about

opportunities for new positions and advancements in S-G.

Program Cost

A Limited Pro-forma

To formulate the ongoing need for funds to maintain the S-G program at GSU, a look at income
versus expenses was taken. For this limited examination, only a look at probable tuition/fees as
income and projected salaries as expenses is possible due to the lack of available data. The

examination period is one year or three semesters. The following assumptions were applied:
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e A cohort of 20 new students per year was assumed.

e Twenty (20) students per year with two years on average to complete the program yields
approximately 40 dedicated S-G students in place during each year.

e With 40 students taking courses at the rate of 1.5 S-G courses per semester and 3 hours

per course, a yearly course demand of 180 courses or 540 semester hours was generated.

Thus, yearly income was estimated at 180 courses x $530.80/course at 3 credit hours (average of
full-time and part-time student) = $ 95,544.00. Next, looking at salary/overhead expenses where
the information is based on projected salaries and overhead, a calculation was made utilizing a
combination of part-time and full-time teaching. For part-time faculty, the course rate was
approximately $4,058.00 per course. Thus, for part-time faculty courses, the yearly expenses
with four courses projected would be $4,058 x 4 = $16,232.00. For full-time faculty courses, the
average course rate could be calculated as one tenth of the yearly salary plus expenses or
approximately $134,707.00/10 = $13,471.00 per course. Thus, for full-time faculty courses, the
yearly expenses would be $13,471.00 x 4 = $53,884.00. Therefore, combining the part-time and
full-time faculty expenses totals $16,232.00 + $53,884.00 = $70,116 per year. Finally, the
apparent income/expense ratio was calculated at $95,544.00/$70,116.00 = 1.4, which is much
greater than a break-even number. This limited pro-forma gives hope for program sustainability.

However, the need for funding beyond tuition and fees is anticipated.

Program Success Metrics

The success of the GSU S-G program requires a continuous focus with constant attention on

three main areas, as follows:
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Communication with the S-G student: In addition to the communications about program
pathways and curriculum, the GSU S-G student must be provided with excellent
communication throughout their course interactions and through their involvement in
professional-society (i.e., SAMSOG, NSPS, and NGS) activities. The GSU S-G student
must be made aware of emerging technologies and changes in laws and statutes affecting
S-G in Georgia.

S-G student enrollment: S-G student enrollment must be monitored to ensure that cohort
minimums are met, and that enrollment is increasing progressively. Enrollment will be a
direct metric for sustainability of the S-G program.

GSU S-G student success rate on the LSIT (FS)/PLS (PS) exams: Tracking of the S-G
professional exams will be necessary to evaluate the effectiveness of the program
teaching and the resulting student learning in the program courses. This information is
critical and should be pursued via every available avenue, including student surveys, as
necessary. According to NCEES, the U.S. nationwide passing rate of the Fundamentals of
Surveying exam is 66 percent (appearing first time) and 49 percent (repeat test taker), and
for the Principles and Practice of Surveying exam is 70 percent (appearing first time) and
45 percent (repeat test taker) (NCEES 2021a, 2021b). According to SAMSOG, the
passing rate of PS applicants in Georgia is 66 percent for first-time test taking (SAMSOG
2020).

GSU S-G student success in employment and advancement: The ability of GSU’s S-G
program graduates to obtain entry-level positions and ultimately find meaningful careers
in S-G is paramount. Student and employer surveys may be necessary to obtain this

information. Also, career advancement should be tracked to the degree possible.
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CHAPTER 8.
CONCLUSIONS AND RECOMMENDATIONS

VALIDATION OF THE THREE S-G MATRICES

The validation of all three of the S-G matrices—knowledge and skills, employment positions,
and education/subject coverage—as provided by GDOT personnel was successful. For the
knowledge and skills matrix, the five main areas, i.e., positioning, geospatial science, imaging
science, land stewardship, and legal aspects, were evaluated thoroughly by GDOT and the results
reflected the relative distributions of work in these areas. For the employment positions matrix,
GDOT personnel’s validation evaluation responses gave insight about position work location,
job distribution, and required education for positions. For the education subject coverage matrix,
the validation was provided in terms of GDOT’s perception about S-G education enhancement

opportunities/methods and GDOT’s priorities toward S-G education.

Results of S-G Survey: Knowledge and Skills

The knowledge and skills survey results can break down as follows:

e For positioning with respect to the importance to S-G operation: Measurements, data
analysis, and adjustments were ranked as first, second, and third, respectively. This
analysis was consistent with optimizing the S-G process for creating usable surveying
information, whether terrestrial or satellite-based.

e For positioning with regard to importance for new LSIT/graduate skills: Measurements,
data analysis, and adjustments were ranked as first, second, and third, respectively. This
analysis was consistent with optimizing the S-G process for creating usable surveying

information, whether terrestrial or satellite-based.
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For geospatial science with respect to the importance to S-G operation: Geospatial data,
analytical methods, and data modeling were ranked as first, second, and third,
respectively. This analysis reflected how geospatial science is most practiced by the
respondents. Nearly all S-G personnel have some use of geospatial data, while fewer S-G
personnel might perform analytical method or data modeling.

For geospatial science with respect to weakness ranking for new LSIT/graduate skills:
Management and organizational aspects was the weakest, followed by analytical methods
and then data manipulation. This ranking reflects a lack of experience for new graduates,
which should change over time,

For imaging science for significant importance for daily S-G operation, two rankings
were notable, topography and digital elevation models (first) and project planning
(second). It should be noted that participation was extremely low in this area, which may
indicate the respondents’ lack of knowledge and experience in this area.

For imaging science with respect to weakness ranking for new LSIT/graduate skills:
Project planning, mapping, and cartography and estimation, adjustments, statistics, and
error propagation were notable as weakest among other subareas. However, it should be
noted that participation was extremely low in this area, which may indicate the
respondents’ lack of knowledge and experience in this area.

For land stewardship with respect to significant importance for daily S-G operation:
Communications skills, project administration, management and organization, and site
design and resource management were ranked as first, second, and third, respectively.
This analysis was consistent with optimizing the S-G process for operation of an S-G

business.
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e For land stewardship with regard to significant importance for new LSIT/graduate skills:
Communication skills, site design and resource management, and site constraints were
ranked as first, second, and third, respectively. This ranking reflects a lack of experience
for new graduates, which should change over time,

e For legal aspects with respect to significant importance for daily S-G operations: Law
and business, legal resources, and legal systems were ranked as first, second, and third,
respectively. This analysis was consistent with optimizing the S-G process for operation

of an S-G business.

Results of S-G Survey: Surveying—Geomatics Positions: Employment

The S-G positions/employment survey results break down as follows:

e When surveyors are licensed, they tend to receive more salary/benefits and, in fact, more
motivation on the job.

e The bachelor’s degree in S-G or a related field was shown to be the most prevalent
educational level for most S-G positions, and most entry-level positions often require
more field operation time.

e Boundary surveying, State surveying laws, and land management are viewed as
important as geospatial skills (e.g., GIS, LIDAR, etc.) for all surveyors.

e Hiring of surveying personnel should not be handled fully by the human resources unit,
but include the help of an experienced surveying professional.

e More attention should be paid to the incorporation of more geospatial technologies into

S-G program curriculum to support modern S-G employment.
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Results of S-G Survey: Surveying—Geomatics: Subject Area/Education Status/Needs

The S-G subject area/education status/needs survey results break down as follows:

The BS degree in S-G or a related field provides the best pathway to become a PLS and it
is the most common educational background of most PLSs. However, other pathways
must be available for non-traditional and/or place-bound students.

e The certificate program can be considered a normal practice, but the non-traditional
learning method was not as highly ranked as the other two educational pathways.

e The evaluation shows that the new S-G employees are good at the S-G fundamental
knowledge areas but lack in some advanced and enhanced-technical areas like
photogrammetry, drone applications, and LiDAR, etc.

e The S-G professional thinks that the GBORPELS-prescribed S1 to S5+ courses are good
for S-G fundamentals and that the curriculum creates a base for acquiring new
techniques. However. this curriculum is not necessarily educating the new surveyor for
the new technologies (emerging technologies) as a whole.

e Face-to-face course presentation was ranked as good for knowledge sharing and
assimilation, problem-based learning, and presentation.

e The hybrid class system was also acceptable, as this method has the advantages of face-
to-face instruction with time flexibility and is suitable for S-G students of certificate
courses and non-traditional applicants.

e The online class seemed unpopular, yet this method represents a good method of

presentation for distance learning. (i.e., for place-bound students such as GDOT

employees and non-traditional students.)
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Based on the availability of S-G courses, overall skills in graduates, and
qualified/experienced S-G instructors, the Georgia S-G institutions were ranked to help
understand the lack of facilities, as well as the distribution of resources, in different
universities. This analysis will help chart a path to future development in the S-G

education structure in Georgia.

Surveying—Geomatics Program Definition

The presentation of a GSU S-G program that meets the criteria that support S-G
education for GDOT and Georgia has been developed and made available through a
series of new webpages on GSU’s Civil Engineering and Construction Department
website. Having been modeled after another successful online S-G program, this
presentation is focused on providing timely S-G education information for the
prospective S-G student.

Providing multiple S-G program pathways (i.e., non-traditional, undergraduate, and
graduate) at GSU optimizes the number of future students who can take advantage of the
S-G program and supports the program’s sustainability.

A look at GSU S-G equipment and faculty provided a favorable insight on the current
status of terrestrial equipment for teaching. However, equipment for teaching and
research with more modern equipment that utilizes emerging technologies will need to be
significantly increased.

A limited S-G program cost pro-forma indicates a positive result for income versus
expenses for teaching the yearly S-G course group, assuming a yearly cohort of 20
students. It was anticipated that approximately one-half would-be place-bound students

and one half would be traditional students.
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Program Success Metrics

e Communication effectiveness, increased enrollment tracking, student exam (FS and PS
exams) success, and student employment/career success were identified as metrics that
can be used to measure the success of the S-G program at GSU. A program to set up and

track these metrics will be required.

RECOMMENDATIONS
Surveying—Geomatics Survey Follow-up
As a follow-up to the S-G survey, it was anticipated that the second S-G stakeholder meeting can

be held at the SAMSOG Summer Meeting during July 2021. It was further proposed that the

following presentation can be covered at this Summer Meeting:

e The S-G survey results from this research will be presented in a summarized form.
e A presentation will be made to support some of the questions in the original S-G survey.
e Also, the presentation will cover the current scope of geospatial science and imaging

science in the S-G environment.

S-G Program Recommendations

e It was recommended that GDOT enlist a statewide campaign, including GDOT personnel
and other Georgia State government departments that perform S-G work or that procure
S-G services, to inform them about available S-G education and to introduce the idea of
including S-G education requirements and LSIT/PLS licensure requirements in their

appropriate position descriptions.

187



It was recommended that an endorsement by GDOT Commissioner McMurry be sought
for S-G education requirements and LSIT/PLS licensure requirements.

It is desired that GSU’s S-G education program be made a part of the available GDOT
education programs or a partner with GDOT for S-G programs in education, not just
through research.

It was recommended that S-G education/licensure be a requirement for S-G consultants
utilized by GDOT, if not already in place.

It was recommended that GDOT implement a parallel positions structure for
incorporating S-G education and licensure into the GDOT S-G positions system.

It was recommended that GDOT provide a partnership relationship in their organization
chart for the GSU S-G education program.

It was recommended that GSU investigate an educational relationship between the GSU
S-G program and the appropriate Technical College System of Georgia (TCSG) colleges.
It was recommended that ongoing financial support from equipment manufacturers and
SAMSOG-Surveying and Mapping Society of Georgia, Education Foundation
(SAMSEF)-GDOT should be investigated.

It was recommended that GSU’s S-G program should investigate assisting GDOT with
the National Geodetic Survey’s transition from the current state plane coordinate system

to the new proposed International Terrestrial Reference Frames (ITRF).

Future Research Recommendations

A data mining report should be developed from the detailed S-G survey data. This report

should take the form of a research paper for the Surveying and Geospatial Information
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Science (SaGIS) journal or the American Society of Civil Engineers (ASCE) Journal of
Surveying Engineering.

e The application of a public—private partnership (PPP) relationship for maintaining the
highest level of S-G education and S-G service for private industry and the public should
be investigated.

e The best way to educate S-G personnel on the changes proposed with the NGS ITRF

initiative should be investigated.
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APPENDIX A: INITIAL SURVEYING-GEOMATICS KNOWLEDGE/SKILLS MATRIX

A-1
Competency in Knowledge Area: Measurement Core Specialist Scholar/R&D
1. Situational analysis A A ]
2. Technology and measurement regimen selection A A ]
3. Systematic error analysis A A A
. Application of mathematical models for data and information A A A
representation
5. Designing or applying survey control A A
6. Field survey A
Competency in Knowledge Area: Data Analysis and Management
1. Examine data for completeness A A A
. Post-processing for systematic and random error reduction and A A A
evaluation
3. Analyze data for precision; draw conclusions about accuracy A A A
4. Determine if additional measurements are required A A A
5. Integrate data from various sensors into a homogenous database U U A
Competency in Knowledge Area: Adjustments
1. Apply different adjustment procedures for data processing A A A
. Apply statistical and adjustment tools to improve quality of information U A A
being reported
3. Calculate integrity of networks and other geometries U A A
4. Apply principles of geodesy R A A
Competency in Knowledge Area: Coordinate Geometry
1. Apply two-dimensional and 3D transformations U A A
2. Determine projected coordinates U A A
3. Determine geodetic coordinates R A A
4. Determine positions of surveyed points A A A
. Determine position or configuration of designed points, A A A
lines, surfaces, and volumes
6. Determine areas and volumes A A A
Competency in Knowledge Area: Information Extraction
1. Report positions, lines, surfaces, and volumes A A A
2. Report conclusions, deductions, and inductions A A A
3. Create maps and reports that are project and “‘consumer-specific” A A A
4. Use CAD/GIS to generate user products A A A

R = recognition; U = understanding; A = ability.
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A-2

GIS Knowledge

Basic

Specialist

Scholar

Area: Conceptual Foundations

1. Philosophical and social perspective

2. Domains of geographic information

3. Elements of geographic information

4. Geospatial relationships

5. Imperfections in geographic information

6. The origin/history of GIS

c|c|c|>»|C|C

cC|l>»|>» | >»|C|C

> > > |>| 0>

Area: Data Modeling

1. Basic storage and retrieval structure

2. Database management systems

3. Tessellation data models (e.g., raster data model)

4. Vector and object data models

5. 3D, temporal and uncertain phenomena data models

O|>»|0|C|>

c|>»|C|>» | >

>|I>|>|>|>

Area: Design Aspects

1. The scope of GIS system design

2. Project definition

3. Resource planning

4. Database design

|0 | 0| C

5. Analysis design

6. Application design

7. System implementation

>|I> > > > |>|>

>|I> > > > |>|>

Area: Geospatial Data

1. Earth geometry

2. Georeferencing systems

3. Datums

4. Map projections

5. Land partitioning systems

6. Data quality

7. Spatial data compilation

8. Field data collection

9. Metadata, standards, and infrastructures

C|Z2 |22 |2>|>|>|>

> > > > >|>

> > > >|>

Area: Data Manipulation

1. Representation transformation

>

>

>

2. Generalization and aggregation

c

3. Change management of geospatial data

Area: Analytical Methods
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1. Query operations and query languages

2. Geometric measures

3. Basic analytical operations

4. Basic analytical methods

5. Analysis of surfaces

>|C|>»|>»|C

>|> | > > >

>|> | > > >

R = recognition; U = understanding; A = ability.

GIS Knowledge

Basic

Specialist

Scholar

Area: Analytical Methods

6. Spatial statistics

7. Geostatistics

8. Geocomputation

9. Data mining

10. Network analysis

cC|@om|W|W|C

>|>| > |>|>

Area: Cartography and Visualization

1. Data considerations

2. Principles of map design

3. Graphic representation techniques

4. Map production

5. Map use and analysis

6. Map evaluation

c|c|c|c | >»|C

>|> | > |> > >

>|>|C|>|> >

Area: Legal and Ethical Aspects of GIS

1. Legal aspects

2. Geospatial information as property

3. Dissemination of geospatial information

4. Ethical aspects of geospatial information and technology

cC|o|>|>

5. Critical thinking about GIS

cCl>»|>»|>|>

> C|Xo|C|C

Area: Management and Organization Aspects

1. Managing aspects

2. Economic aspects

3. Organizational structures and procedures

4. GIS workforce

0|0 D

5. Institutional and inter-institutional aspects

6. Coordinating organizations (national and international)

c|c|>» | >»|>»|>

R = recognition; U = understanding; A = ability.
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A-3

Area/Core Unit

Core

Specialist

Scholar/R&D

Knowledge Area: Communication Skills

1. Analytical skills

Situational analysis Logic
Obijective reasoning

> >

> >

> >

2. Oral expressive skills
Clarity of expression
Command of language
Physical presentation
Ability to adapt explanations

nxoucCcr

>>>>

cc>r»>»

3. Writing skills

Clarity of expression
Command of language
Presentation skills

uc>r

>>>

>>>

4. Soft or “people” skills

Listening skills

Negotiation skills

Ability to engage in reasoned debate

030 C

>>>

>CC

Knowledge Area: Site Design and Resource Management

1. Development design, patterns, and principles

Identify of existing balance of human and environmental factors
Evaluation of present and future general site context, physical
relationship between site and adjacent land, human cultural data, and
environmental data

Familiarity with existing and evolving development patterns

Incorporation of sustainability principles into site design and development

2. Land use development and management programs
Identification of a given site's resources
Familiarity with concept of sustainability

Familiarity with different approaches to preserve various resources
during site development

030 C

0 X0C

>>>

3. Immediate and cumulative effects of site design

Immediate and cumulative impacts of development on humans and
nature

Interdependence of humans and the natural world

Limitations of design

cCX=X

cCcc

>>>

4. Legal requirements for site development

Federal laws and regulations affecting site
development State laws and regulations affecting site
development Local ordinances affecting site
development Interrelationship of legal requirements

xccdldcd

>>>>

>10CC

Knowledge Area: Site Constraints

1. Assess site suitability for a given plan or design

Familiarity with the concept of natural and societal resources
Ability to identify and objectively evaluate a specific site's resources
Ability to match site resources, including location, to an appropriate
design

Recognition of legal guidelines and restrictions

CcC mCcC

> DCC

ccr>r
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2. Balancing legal and natural land use restrictions and resource
management Identification of potential specific impacts (positive and
negative) from proposed development

Ability to evaluate changes in natural values and human values
(positive and negative) resulting from development, in relation both to
the site and to the larger community

R = recognition; U = understanding; A = ability.

Area/Core
Unit

Core

Specialist

Scholar/R&D

Knowledge Area: Project Administration, Management, and
Organization

1. Project administration
Contractual responsibilities
Legal responsibilities
Professional responsibilities

030 C

>C>

03

2. Project organization and supervision

Estimation of time, staffing, equipment, and materials
needed Project phasing and scheduling

Time management Staff

supervision

CXTC

>>>>r

JC XD

3. Project management (technology and procedures)

Principles of measurement, imaging, and positioning

Assessment of a project's technical needs

Assessment of project's procedural requirements, including timing
Identification of strengths and weaknesses of various technical
approaches in seeking the most appropriate one or combination

Assessment of staffing abilities and needs

X0 CC

Py)

>>>r>

>XnC>

Py)

A-4

Imaging Knowledge

Core

Specialist

Scholar/R&D

Knowledge Area: Cameras and Photography

Metric versus non-metric

Calibration

Camera geometry and characteristics

Spatial resolution

cl|xom|Cc|C

c|c|Cc|C

o> |>|>

Knowledge Area: Radiometry, Detection, and Sensing

Optics

py)

Aperture, shutter, radiometry

Image motion compensation

Detector

c|c|Cc|C

> > > |>

Knowledge Area: Frame Geometry

Perspective geometry or pinhole camera
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Graphical solutions using perspective

Scale and field of view

Relief displacement

Tilt displacement

Interior and exterior orientation

|lc|c|C

c|c|c|Cc|C

> > |> | > >

Knowledge Area: Image Measurements

Reference coordinate system

>

Systematic errors and correction

Knowledge Area: Stereoscopy and Parallax

Depth perception and parallax

Base-height ratio and vertical exaggeration

>

Stereoscopes

C

>

Knowledge Area: Mathematical Modeling and Analytical
Photogrammetry

Collinearity equation

Coplanarity equation

Object space coordinate systems and transformations

Image resection

Space intersection

Bundle block adjustment

Relative and absolute orientation

Independent models, strip formation, and adjustment by

polynomials

| DV|V|OD|O|>|0|0

c|c|c|jCc|Cc|>»|C|C

> |2 > > > >

Platform and trajectory modeling

Py

C

>

Knowledge Area: Computer Vision

Homogeneous coordinates

Fundamental and essential matrices

Eight-point algorithm

Synthetic image generation

R

c|Cc|Cc|C

> >|>|>

R&D = research and development; R = recognition; U = understanding; A = ability.

Imaging Knowledge

Core

Specialist

Scholar/R&D

Knowledge Area: Computer Vision

Automation and feature extraction

Knowledge Area: Estimation, Adjustment, Statistics, and
Error Propagation

Measurement errors

Obijective functions and adjustment

Functional and stochastic models
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Least squares techniques

Constraints

Error propagation, hypothesis testing, confidence statements

Unified least squares

Sequential estimation and kalman filter

Robust estimation

|0 |C|>»|C|C

c|lc|>»|>»|>»|>

>I>|>|>|>|>

Knowledge Area: Stereo Restitution

Analytical projection

>

Digital stereo workstation

>

Pairwise rectification

>

Knowledge Area: Rectification and Resampling

Interpolation and aggregation

Nyquist sampling theorem and aliasing

Simple rectification (tilt correction only)

Ortho rectification (tilt and terrain correction)

True orthorectification (tilt, terrain, and building correction)

C

>|>» | >|C|C

>I>|>| > |>

Knowledge Area: Mapping and Cartography

Enlargement factor versus contrast and spatial resolution

Map projections and reference coordinate systems

National map accuracy standards

National map series

Urban and project-oriented mapping

Software environments

>|>|>|> >

>|> | > |>|>|C

>I>|>|> > >

Knowledge Area: Topography and Digital Elevation Modeling

Grid/raster collection

Unstructured point collection

Triangulated irregular network processing

Breakline processing

Profiles and cross sections for road design

>|>|>|>|C

> > |> | > | >

>(> > |>|>

Knowledge Area: Digital Photogrammetry

Image normalization

Image matching

Surface reconstruction, DEM generation

Automatic relative orientation

c|c|c|Cc

> > |>|>

R = recognition; U = understanding; A = ability.

Imaging Knowledge

Core

Specialist

Scholar/R&D

Knowledge Area: Project Planning

Accuracy requirements
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Control point selection

GPS/INS supported imaging

>

Flightline layout

>

Knowledge Area: Close-Range Photogrammetry

Nonmetric cameras

Optics selection, self-calibration

Fixed baseline rigs

Structured light

c|Cc|Cc|C

> > > |>

Knowledge Area: Satellite Photogrammetry

Orbit mechanics

Coordinate systems

Time systems

Projection models

Ephemeris and support data

c|c|>»|>»|C

>|> | > > >

Knowledge Area: Remote Sensing

Spectral coverage

>

Classification

Change detection

Knowledge Area: Active Sensing with Lidar

Acquisition platforms

Point cloud processing

Feature extraction

Mobile versus static data acquisition

Standards and quality issues

> CcC|m|C|>

>|I>|C|>|>

> > |>|>| >

Knowledge Area: Applications

Mapping

>

Resource inventory

3D object reconstruction

Medical applications

GIS database population

>|C|>|>|>

> | > | > |>| >

R = recognition; U = understanding; A = ability.
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A-5

Knowledge Area/Unit/Topic Core Specialist Scholar/R&D
Knowledge Area: Legal Systems
1. Legal methods and processes R
2. Court systems R
3. Civil procedure R
4. Evidence and procedures
Forms of evidence A A A
Rules of evidence U U A
Knowledge Area: Legal Resources
1. Legal research A A A
2. Courthouse research A A A
3. Statutory law U A A
4. Administrative law U A A
5. Judicial decisions and common law U A A
6. Executive orders R U A
Knowledge Area: Law and Business
1. Writing and communication
Written communication skills
o . A A A
Oral communication skills A A A
Physical presentation skills U A U
2. Contracts
Nature and types of contracts, elements of contracts R U A
Contractual obligations U A A
“Limitation of Actions” statutes R A A
Breach of contract R A A
3. Torts
Torts and remedies R U U
Negligence U A A
Standards of care U A A
4. Copyright law R U A
5. Business formation
Business entities R U R
Agency and partnership relationships R U R
Business formation R U R
6. Business management and operation
Employer/employee relationships R A U
Special site requirements U A A
Record keeping R A U
Electronic and digital records R U u
Tax laws R U R
7. Budgeting and finance R A U
8. Professionalism and ethics U A
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9. Liability
Professional liability R A u
Limitations on liability R A A
Standard of care U A A
Certifications U A A
Errors and omissions R R U
R = recognition; U = understanding; A = ability.
Knowledge Area/Unit/Topic Core Specialist Scholar/
R&D

Knowledge Area: Law and the Practice of Surveying

1. The professional practice
Licensure laws
Standards of practice

> >

2. Land Use and land management law
Land use and land management law
Environmental law

cC

> >

> >

3. Real property law
Estates, title, and interests in real property
Creation and termination of real property estates and interests
Deeds and descriptions

Conveying real property estates and interests
Notice

Easement law

Boundary law

Disputes between adjoining interest holder
Water law

ccr»CcxnmxInmCCx

>>>>CC>>>

>>>>>>>> >

4. Expert witness testimony and reports

C

>

R = recognition; U = understanding; A = ability.
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APPENDIX B: LEVEL OF COMPETENCIES

B-1

Surveying-Geomatics Body of Knowledge Scope: Positioning

Knowledge Area

Associated Task

Priority

Freguency

Personnel Responsihility Level

Situational analysis

1)
2.) Technology and measurementregimen selection
3.) Systematicerror analysis

A.) Measurement

41 Application of mathe matical modelsfor dataand
information representation

5.) Designing of applying survey contral

6.) Field Surve

1.) Examine data for completens ss

2.) Postproce ssing for systernatic and random error
reduction and evaluation

B.) Data Analysis and
Management

3.) Analyze datafor precision; draw conclusions about
acouracy

4.) Determine if additional measurements are required

5.) Inte grate data from various sensors into a
hormogenous database

1) Apply different procedures for data processing

21 Apply statistical and adjustment tools to improwve
quality of information

C.) Adjustments

3.) Calculate the integrity of networks and other
geometries

4.) Apply prindples of geodesy

Apply two-dimensional and 30 transformations

Determine projected coordinates

D.) Coordinate Geometry]|

1)

2]

3.) Determine geodetic coordinates

4 Determine position of surveved points

5.} Determine position or configuration of designed
points, lines, surfaces, andvolumes

6.) Determine areas and volurmes

1) Report positions, lines, surfaces, and volumes

2.3 Report conclusions, deductions, andinductions

E.) Information Extraction

3.} Create maps and reports that are projected and
"consumer specific”

41 Use CAD to generate user products

5.) Use OIS to generate user products

Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1 =minimal priority, 2 =low priority, 3 = moderate priority, 4 =high priority, 5 = highest priority or necessity)

Performance Frequency; (Scale 0-5, where 0=never, 1=seldom, 2 = quarterly, 3 =monthly, 4 =weekly and 5= daily)

Personnel Responsibility Level; TBD

201




Surveying-Geomatics Body of Knowledge Scope: Geospatial Science

Knowledg e Area

Associated Task

Priority

Frequency

Personnel Responsibility Level

A.) Conceptual
Foundations

1.] Philosop hical and social perspe ctive

2.] Domains of geagraphicinfanmation

3.) Elemnents of zecgraphicinformation

4] Geospatial relationships

5] Imperfectionsin geographic data

6] The arigin/history of Geospatial Science

B.) Data Modeling

1.] Basic storage and retrie val structure

2] Database management systems

3) Tessellation data models (e g, rasterdata
model)

41 %ecorand object models

5] 30, termporal and uncertain phenomena
data rnodels

C.) Design Aspects

1] The scope of GIS sy stern design

2) Project definition

3.) Resource planning

4] Database design

5] Analysis desizn

6] sApplication de sizn

7.) Swstern implementation

D.) Geospatial Data

1) Earth Geometry

2] Georeferencingsystems

3.] Daturns

4] Map proje ctions

5.] Land partitioning systems

&) Data quality

7. Spatial data compilation

3.) Field datacollection

9.] Metadata, standards, and infrastructure s

E.} Data Manipulation

1) Representation transformation

2) Generalization and aggre gation

3.] Change management of geospatial data

F.) Analytical
Methods

1] Cuery operations and query operations

2] GeametHicrmeasures

3.] Basic analvtical operations

4.) Basic analytical methods

5.) Analysis of surfaces

6. Spatial statistics

7] Geostatistics

8.] Geocomputations

9] Datamining

10.) Netwark analysis

G.) Cartography and
Visualizations

1] Data Conside rations

2] Principle s of map de sign

3] Graphicre presentationtechnigues

4.) Map production

5. hap use and analysis

6] Map evaluation

H.) Legal and Ethical
Aspects of GIS

1] Legal aspects

2] Geospatial information as property

3] Dissemination of geospatial information

&) Ethical aspects of ge ospatial information
and technology

5. Critical thinkinzabout GI%

1.} Management and
Organization Aspects

1) Managing aspects

2] Economic aspects

3.) Organizational structures and procedures

4 515 workforce

5] Institutional and inter-institutional aspects

6.) Coordinating organizations (national and

inte mational )

Priority (importance); (Scale 0-5, where 0 = No priority or unsure, 1 =minimal priority, 2 =low priority, 3 =moderate priority, 4 = high priority, 5= highest priority or necessity)
Performance Frequency; (Scale 0-5, where 0=never, 1=seldom, 2 = quarterly, 3 =monthly, 4=weekly and 5= daily)

Personnel Responsibility Level;

TBD
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B-3

Surveying-Geomatics Body o

f Knowledge Scope

e: Imaging Science

Knowledge Area

Associated Task

Priority

Frequency

Personnel Responsibility Level

A.) Cameras and
Photography

1.} Metric wersus and non-metrc

Calibration

Camerageornetry and characteristics

Spatial resolution

B.) Radiometry,
Detection, and Sensing

Optics

2.)
3.
4.
1)
2.

Aperature, shutter, radiometry

3.1Image motion compensation

Detector

C.)Frame Geometry

1.) Parspedive geometry or pinhale
carnera

2.} Graphical solutions using perspective

3.) Scale and field of view

4. Relief displacement

5.) Tilt displacement

) Irteriorand exterior arientation

D.) Imaging
— Measurements

) Reference coordinate system

) Systematic errors and correction

E.) Stereoscopy and
Parallax

) Depth perception and parallax

6.
1.
2.
1.
2.)Base-height ratio and vertical
|evaggeration

Stereoscopes

F.) Mathematical
Modeling and
Analytical
Photogrammetry

Collinearity equation

3.
1)
2.} Coplanitary eguation

3.) Ohject space wordinate systems and
transformations

4.7 Image resection

5.) Space irtersedion

£.) Bundle block adjustment

7.)Relative and absolute oriertation

8.) Independent models, strip
information, and adjustment by
polynomials

3.) Platform and trajectory modeling

G.) Computer Vision

H.)Estimation,
Adjustment, Statistics,
and Error Propagation

&.) Error propagation, hypothesis testing,
confidence statements

7. Unified|east squares

8.)Sequential estimation and kalman
filter

9.) Robust estimation

1.} Stereo Restitution

Analytical projection

1)
2. Digital steren workstation
3. Pairwise rectification
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1.} Rectification and

Resampling

L) Interpolation and aggregation

2.) Nyquist sampling theorem and
aliasing

3.) Simple rectification (tilt correction
only ]

4.1 Ortho rectification (tilt and terrain
corredion)

9. True orthoredification (tilt, terrain,
and building correction)

K.) Mapping and
Cartography

L) Enlargement factor versus contrast
and spatial resolution

2.0 Map projections and reference
coordinate systems

3.) Mational map accuracy standards

Mational map series

Urban and project ariented mapping

L.) Topography and
Digital Elevation

Grid/raster collection

4]
5.
&) Software environmerts
L)
2]

Unstructured point collection

3] Triangular irregular netwark
processing

Meodeling 4.7 Breakline processing
5.) Profiles and cross sections for road
design
L) Image normalization
M.)Digital 2. Image matching
3.) Surface reconstruction, DEM
Photogrammetry

generation

4.1 Automatic relative orientation

N.) Project Planning

AccUracy reguirements

Cortrol point seledion

GPS/INS supported imaging

Flightline layout

0.) Close-Range

Monmetric cameras

Qptics selection, self-calibration

Photogrammetry Fixed baseline rigs
Structured light
Orhit mechanics
P.) satellite C.oordmate systems
Time systems
Photogrammetry

Projection models

Ephemeris and support data

Q.) Remote Sensing

Classification

Change detedion

R.) Active Sensing with
LiD AR

Acguisition platforms

Point cloud processing

Feature extraction

rokile wersus static data acguisition

Standards and quality issues

5.) Applications

Iapping

Resourceinventony

30 okjed reconstruction

hedical application

L)
2]
3)
4)
L)
2]
D]
4)
L]
2]
2)
4]
5.
1.1 Spectral coverage
2]
3)
L]
2)
2]
4]
5.
L)
2]
3.)
4]
5.)

G15 database population

Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1 =minimal priority, 2

=low priority, 3=maoderate priority, 4 = high priority, 5= highest priority or ne

Performance Frequency; (Scale 0-5, where 0 =never, 1=seldom, 2 =quarterly, 3=monthly, 4=weekly and 5= daily)
Personnel Responsibility Level; TBD
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B-4

Surveying-Geomatics Body of Knowledge Sco

pe: Land Stewardhip

Knowledge Area

Associated Task

Priority

Frequency

Personnel Responsibility Level

A.) Communication
Skills

Situational analysis

Objective reasaning

Clarity of expression

Physical presentation

Adaption of explanations

Listening skills

)
)
)
JCommand of language
)
)
]
)

MNegotiatingskills

L
2
3
4,
5
b
7
g
9.

1 Ahility to debhate

10.) Logic

B.) Site Design and
Resource
Management

L) ldentify existingbalance of human
and environm ent factors

2. )Evaluate and present current and

future site context

3 )Awareness of existingand and
evolvingdevelopment patterns

4.1 Ahility to incorporate principl es of
sustainahility to site design and
development

5.)ldentification of site resources

6 )Federal laws and regulations
affectingsite development

7.)Local ordinances affecting site
development

8.)Interrelationship of legal
requirements

C.) Site Constraints

L) Assess site suitability relative toa

given plan ordesign

2. ) ldentification of specificimpacts
[positive and negative) from proposed
development

D.) Project
Administration,
Management, and
Organization

L) Contractual responsibilities

2 )Legal respansibilities

3.) Professional responsibilities

4. Estimation of time, staffing

equipment, and material requirements

S )Apply principles of time and staff
management

6. )Apply principles of measurement,

imaging, and positioning

7.)Assess aproject by technical,
procedural, and timing requirements

Priority (importance); (Scale 0-5, where 0 = No priority or unsure, 1 =minimal priority, 2 = low priority, 3 =moderate priority, 4 = high priority, 5 = highest priority or necessity)

B.)Assess staffing abilties and needs

Performance Frequency; (Scale 0-5, where 0 =never, 1=seldom, 2 = quarterly, 3=monthly, 4=weekly and 5 = daily)
Personnel Responsibility Level; TBD
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B-5

Surveying-Geomatics Body of Knowledge Scope: Legal Aspects

Knowledge Area Associated Task Priority Frequency Personnel Responsibility Level

1) Legal methods and processes

2.) Court systems

A.) Legal Systems |3 Civil procedures

4.) Evidence and procedures (forms and
iles) of evidence

1) legal research

2.) Courthouse research

3.) Statutory law

B.) Legal Resources 4.) Administrative law

5.) Judicial decisions and common law

6.) Executive orders

1) Written, oral, and physical
presentation and communication skills

2.} Understanding of the nature, types,
elements, and obligations of contracts
(including limitations and breach of
contract}

3.) Understanding of torts, negligence,
B.) Law and Business |and standards of care

4.) Copyright law

5.) Business entities and agency and
partnership relationships

6.) Digital and electronic record kee ping|

7.) Liability, errors, and omissions

8) Professionalism, ethics, and
supporting certifications and licensures

Priority (importance); (Scale 0-5, where 0 = No priority or unsure, 1=minimal priority, 2 =low priority, 3 =moderate priority, 4 = high priority, 5 = highest priority or necessity)
Performance Frequency; (Scale 0-5, where 0 =never, 1=seldom, 2 = quarterly, 3 = monthly, 4 =weekly and 5 = daily)
Personnel Responsibility Level; TBD
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APPENDIX C: PERSONNEL RESPONSIBILITY LEVELS AND RANKING

C-1

Surveying-Geomatics Body of Knowledge Scope: Positioning

Knowledge Area Associated Task GDOT Priority | GDOT Frequency |GDOT Personnel Responsibility Level
1.) Situational analysis 5 HASPC and above
2.) Technology and measurementregimen selection 5 HASPC and above
3.) Systematicerror analysis 5 3|ASPCand above
A.) Measurement 4. Application of mathematical model s for data and
information repre sentation 5 z2|ASPC and above
5.) Designing of applying survey control 5 HASPC and above
5.} Field Surve 5 S|5T AMD ABOWVE
1.) Examine data for completeness 5 5|ASPCand above
2.) Post proce ssing for systematic and random error S
reduction and evaluation ASPCand above
B.) Data Analysis and [5) Analyze datafar predsion, draw conclusions about
Management accuracy 5 3lasPCand above
4.) Determine if additional me asure ments are required 5 HNASPC and abowve
5.) Integrate datafrom various sensorsintoa
homogenous database 5 3|ASPC and above
1.) Apply differentprocedures for data processing 4 1|ASPC and abowve
2.) Apply statistical and adjustment tools to improve
C.) Adjustments quality ofimform.at an . 5 3lA5PC and above
3.) Caleulate the integrity of networks and other
geometries 5 3|ASPC and above
4.) Apply principles of geodesy 5 3|ASPCand above
1) Apply two-dimensional and 30 transformations 4 3lasPCand above
2. ) Determine projected coordinates 5 4 ASPCand above
3.) Determine geodetic coordinates 5 HASPC and above
D.) Coordinate Geometry|4. ] Determine position of surveyed points 5 S{ASPCandabove
5.) Determine position or configuration of designed
points, lines, surfaces, and volumes 5 S|ASPCand above
6.) Determine areas andvolumes 4 3|ASPC and above
1.) Reportpositions, lines, surfaces, and volumes 5 slASPCand above
2.1 Report conclusions, de ductions, and inductions 4 3|ASPCand above
E.) S ?.) Create r'naps.am:jI reports thatare projected and
consumer specific 5 ASPC and above
4.1 Use CAD to generate user products 5 S|ASPCand above
5.) Use GIS to generate user products 5 4

GDOT Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1= minimal priority, 2 = low pricrity, 3= moderate priority, 4= high priority, 5= highest priority or necessity)
GDOT Performance Frequency; (Scale 0-5, where 0=never, 1=seldom, 2= quarterly, 3=monthly, 4=weekly and 5= daily)

GDOT Personnel Responsibility Level; TBD
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Knowledge Area

GDOT Priority - TP

GDOT Priority - AP

GDOTFrequency - AP

GDOTFrequency -TP
Ld

A.) Measurement 30 5.00 23 3.83
r
B.) Data Analysis and
Management 25 5.00 18 3.60
"
C.) Adjustments 19 4.75 10 2.50
- r 3
D.) Coordinate Geometry 28 4.67 24 4.00
r
E.) Information Extraction 24 4.80 19 3.80
TOTAL 126 4.84 r 94.00 3,55
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C-2

Surveying-Geomatics Body of Knowrledge Scope: Geospatial Science

Knowledge Area

Associated Task

GOOT Priority

GDOT Frequency

GDOT Personnel Responsibility Level

1.) Philosophical and social perspe ctive 2 1 ALL
2.) Dornains of ge ograp hicinformation 2 OLBC

A.] Cl:lrll:EFltLlal 3.) Elements of geographicinformation 2 QLBC

Foundations 4.) Geospatial relationships 3 2[SPCAMND ABOVE
5)Imperfectionsin geographic data 3 HEPCAND ABOVE
6.) The ariginghistory of Geospatial Science 1 1sSPCAND ABOYE
1) Basic storage and retrieval structure o S|STAND ABOVE
2.) Database manage ment s ste ms 5| S|&SPCAND ABOWE
3] Tessellation datamodels (e g, raster data
B.) Data Modeling |model) 3 UYASPCAND PHOTO TEC 2AND ABOVE

4.)Vectorand objectmodels 1] 1|ASPCAND ABOYE

5] 3D, ternporal and uncertain phe nome na
data models

ASPCAND AROVE

C.) Design Aspects

1.)The scope of GIS systern design

ASPCAND ABOWE

2.) Projedt definition

ASPCAND ABOYE

3.) Re source planning

ASPCAND ABOWE

4] Database design

ASPCAND ABOVE

5] Analysis de sign

ASPCAND ABOYE

6. Application de sign

ASPCAND ABOWE

7.) Systerm implementation

ASPCAND ABOWE

D.) Geospatial Data

1.) Earth Ge ometry

ASPCAND ABOWE

2] Georeferencing syste ms

ASPCAND ABOVE

3.) Datums

ASPCAND ABOWE

4.) Map praje ctiohs

ASPCAND ABOWE

5.) Land partitioning systems

ASPCAND ABOYE

6. Data qualit

ASPCAND ARCVE

7.] $patial data compilation

ASPCAND ABOYE

5.) Field data caollection

STAND ABOVE

9.) Metadata, standards, and infrastructure s

ASPCAND ABOVE

E.}) Data Manipulation

1.) Re pre sentatio n transformation

ASPCAND ABOVE

2) Generalization and aggregation

ASPCAND ARCVE

3.) Change management of zeospatial data

ASPCAND ABOYE

F.} Analytical
Methods

1) Query operations and query operations SPCAMD ABOYE
2) Geometrcme asures ASPCAND ABOYE
3.) Basic analytical operations ASPCAND ABOVE
4.) Basic analvtical methods ASPCAND AROVE
5.) Analysis of surfaces ASPCAND ABOVE
6.) Spatial statistics SPCAMD ABCYE

7.) Geostatistics

SPCAMD ABCYVE

&.] Geocomputations

SPCAND ABCYE

ol (e (g e Jin (o0 Jde Joo Jda | g Jpa (i o0 Jon Jon fon fen fee Joo foo fae (e Jon (o (o0 Jde Jia Jde e o o Jo Jo e foo Jee [ fon

ko feo [k (o= (ko fen fen Jas Jeo Joo Jeo Jeo Joo oo Jen Jen fen fen fes Jeo foo fom (e fon [oe fon Joo s o Js o o Jo oo (e [ fee [ [ra

9.) Data mining SPCAMD ABCYE
10.) Me twork analy sis SPCAMD AROVE
1.) Data Considerations SPCAMD ABOYE
2.) Principles of map design &P SECTION
G.) Cartography and |3 Graphic representation te chnigues SD3+MAP
Visualizations 4.) Map production ASPCAND ABOVE
S.) Map use and analy sis ASPCAND ARBOVE
&) Map evaluation ASPCAND ABOVE
1) Legal aspects ASPCAND ABOWE
2.) Geaspatial information as prope rhy SPCAND AROYE
H.) Legal and Ethical |3 Dissemination of ze aspatial informatian SPCAND ABOVE

Aspects of GIS

4.) Ethical aspects of ge ospatial information

and technolog A EPCAND ABOVE
5] Critical thinking about GIS 4 SPCAND ABOVE
1.) Managing aspe cts 5 55 CE AMND ABONVE
2.) Econamic aspects 5 5|5 CE AMND ABOYE
3.) Organizational structure s and procedure s 5| 3|5 CE AND ABOVE
I:' Ma.nag-ement and 4] GIS workforze 4 4|5 CE AND ABOYE
DrganlzatlnnAspects 5.) Institutional and inter-institutional aspe cts 3 3|5 CE AND ABCOYE
6] Coordinating organizations (national and
international) 3 2|5 CE AND ABCOYE

GDOT Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1=minimal priority, 2 =low priority, 3 = moderate priority, 4 = high priority, 5= highest priority or necessity)
GDOT Performance Frequency; (Scale 0-5, where 0 = never, 1=seldom, 2 = quarterly, 3 =monthly, 4 =weekly and 5= daily)
GDOT Personnel Responsibility Level; TBD
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Knowledge Area

GDOT Priority - TP

GDOT Priority - AP

GDOT Frequency -TP

GDOT Frequency - AP

A.) Conceptual
13 217 8 1.33
Foundations
B.) Data Modeling 17 2.40 14 2.50
C.) Design Aspects 6 0.86 7 .00
D.) Geospatial Data 34 .78 33 400
E.) Data
10 3.33 ! 3.00
Manipulation
F.) Analytical a2 4,20 34 3.40
Methods
G.) Cartography and i 1o ’ .
Visualizations
H.)Legal and Ethical
20 400 10 2.00
Aspects of GIS
I.) Management and
15 417 22 3.67
Organization Aspects
TOTAL 70 2.55 £2.00 2.21
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C-3

Surveying-Geomatics Body of Knowladge Scope

a: Imaging Science

Knowledge Area

Associated Task

GDOT Priority

GDOT Frequenoy

GDOT Personnel Responsibility Level

L Metricversus and non-rmetric 3 1| PHOTOGRAMMETRY SECTION
A.) Cameras and 2.) Calibration 4 3| PHOTOGRAMMETRY SECTION
Photography 3.1 Camera geometry and characteristics 4 3| PHOTOGRAMMETRY SECTION
4.1 Spatial resolution 4 B|PHOTOGRAMMETRY SECTION
1) Optics 2 1| PHOTOGRAMMETRY SECTIOMN
B.) Radiometry, 2.1 &perature, shutter, radiometry 2 1| PHOTOGRAMMETRY SECTION
Detection, and Sensing 2. Image motion compensation A 3|PHOTOGRAMMETRY SECTIOMN
Detector PHOTOGRAMMETRY SECTIOMN
L) Perspective geometry or pinhale
camera 2 1|PHOTOGRAMMETRY SECTION
2.1 Graphical solutions usingperspective 2 1| PHOTOGRAMMETRY SECTIOMN
C.)JFrame Geometry |[3.)5Scaleandfield of view 2 1| PHOTOGRAMMETRY SECTION
4.1 Relief displacement 2 1| PHOTOGRAMMETRY SECTIOMN
5. Tilt displacement 2 1|FHOTOGRAMMETRY SECTION
&) Interior and exterior arientation 2 1| FHOTOGRAMMETRY SECTIOMN
D.) Imaging 1.) Reference oardinate system 4 3| PHOTOGRAMMETRY SECTION
__ Measursments 2.) Systematicerrors and carrection 4 3| PHOTOGRAMMETRY SECTION
L) Depth perception and parall ax 5 3|PHOTOGRAMMETRY SECTION
E.) Stereoscopy and |2} Base-height ratio and vertical
Parallax exaggeration 5 3| PHOTOGRAMMETRY SECTION
3.) Stereoscopes 5 I PHOTOGRAMMETRY SECTION
L.} Collinearity equation 2 3| PHOTOGRAMMETRY SECTION
2.1 Coplanitary equation 2 S PHOTOGRAMBETRY SECTIOMN
3.) Ohject space coordinate systemsand
. transformations 2 3| PHOTOGRAMMETRY SECTION
F.)Mathematical [, "o eceion 4 3|l PHoTOGRAMMETRY SECTION
Modeling and 5.) Space intersection 1 1] PHOTOGRARMMETRY SECTION
Analytical 6.1 Bundle blodk adjustment 4 3| PHOTOGRAMMETRY SECTION
Photogrammetry 7.) Relative and absolute 0r|.entat|0n Ll 3| PHOTOGRAMMETRY SECTION
8.) Independent models, strip
information, and adjustment by
polynornials 4 | PHOTOGRAMMETRY SECTIOMN
9.) Platfarm and trajedory modeling 2 3| PHOTOGRAMMETRY SECTION
L1 Homogeneous coordinates 5 3| PHOTOGRAMMETRY SECTIOMN
2.) Fundamental and essential matrices 4 3| PHOTOGRAMMETRY SECTION
G.) Computer Yision |3.) Eight point algorithm 4 3| PHOTO GRAMMETRY SECTION
4.) Syntheticimage generation 1 1|PHOTOGRAMMETRY SECTION
5.) Automation and feature extraction 5 S|PHOTOGRAMMETRY SECTION
L) Measurement errars 4 S|PHOTOGRAMMETRY SECTION
2.3 Ohjective functions and adjustments 3 Y PHOTOGRAMMETRY SECTION
3.) Fundiional and stochasticmodels 3 3| PHOTOGRAMMETRY SECTION
4.1 Least squares technigues 3 3| PHOTOGRAMMETRY SECTIOMN
H.) Estimation, 5.) Constraints q 3| PHOTOGRAMMETRY SECTION
Adjustment, Statistics, |6.) Error propagation, hypothesis testing,
and Error Propagation confidence staternents Ll 3| PHOTOGRAMMETRY SECTION
7 Unified least squares 4 3| PHOTOGRAMBMETRY SECTIOMN
8.) Sequential estimation and kalman
filter 3 Y PHOTOGRAMMETRY SECTION
3.) Robust estimation 3 I|FHOTOGRAMMETRY SECTION
1) &nalytical projection 2 1| PHOTOGRAMMETRY SECTIOMN
|.) Stereo Restitution |2.) Digital stereo workstation 5 5| PHOTO GRAMMETRY SECTION
3.) Pairwise recification 4 I|FHOTOGRAMMETRY SECTION
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1.} Interpolation and aggregation 4 3| PHOTOGRAMMETRY SECTION
2,) Nyquist sampling thearem and
alizsing 1 1| PHOTOGRANMETRY SECTION
1.) Rectification and 3. Simple rectification (tilt correction
; only) 4 3| PHOTOGRANMMETRY SECTIOMN
Resampling 4,) Ortho rectification (tilt and terrain
correction) 4 A PHOTOGRAMMETRY SECTIOM
5.) True orthorectification (tilt, terrain,
andbuilding correction) 4 3| PHOTOGRAMMETRY SECTION
1.} Enlargement factor versus contrast
and spatial resolution il 3| PHOTOGRAMMETRY SECTION
2.) Map projedions and reference
K.) Mapping and coordinate systems 4 3| PHOTOGRANMMETRY SECTION
Cartography 3.) Mational map accuracy standards 3 3| PHOTOGRANMETRY SECTION
4,1 National map series 2 ZIPHOTOGRANMMETRY SECTIOMN
5. Urban and projed oriented mapping Ll 3| PHOTOGRAKMMETRY SECTIOM
&) Software environments 5 S| PHOTOGRAMMETRY SECTION
1.} Grid/raster collection 4 I PHOTOGRANMMETRY SECTIOM
2.1 Unstructured point collection 4 3| PHOTOGRARMMETRY SECTION
L.) Topography and 3.) Triangular irregular network
Digital Elevation processing 5 5] PHOTCOGRAMMETRY SECTION
Modeling 4.) Breakline processing 5 5| PHOTOGRAMMETRY SECTION
5.) Profiles and cross sections for road
design 4 Y PHOTOGRANMMETRY SECTIOMN
1.} Image normalization 3 F|PHOTOGRANMMETRY SECTION
M.)Digital 2.)Image matching . 3 A PHOTOGRANMMETRY SECTIOM
3.) Surface reconstruction, DER
Photogrammetry PHOTOGRAMMETRY SECTION

generation

4,) Automaticrelative orientation

PHOTOGRAMMETRY SECTIOMN

N.) Project Planning

ACcUracy reguirements

PHOTOGRAMMETRY SECTIOMN

Control point selection

PHOTOGRAMMETRY SECTION

GPS/INS supported imaging

PHOTOGRAMMETRY SECTIOMN

Flightline layout

PHOTOGRANMMETRY SECTION

0.) Close-Range

MNonmetriccameras

PHOTOGRAMMETRY SECTIOMN

Cptics selection, self-calibration

PHOTOGRANMMETRY SECTION

Photogrammetry Fixedbaseline rigs PHOTOGRAMMETRY SECTION
Structured light PHOTOGRAMWMETRY SECTION

Crhit mechanics PHOTOGRAMWMETRY SECTIOMN

P.] satellite Coordinate systems PHOTOGRANMMETRY SECTION
Time systems PHOTOGRAMWMETRY SECTIOMN

Photogrammetry PHOTOGRAMMETRY SECTION

Projedionmodels

PHOTOGRANMMETRY SECTION

Q.) Remote Sensing

Spectral coverage

PHOTOGRAMMETRY SECTION

Jassification

PHOTOGRAMMETRY SECTION

Change detection

PHOTOGRAMMETRY SECTION

R.) Active Sensing with
LIDAR

Acouisition platforms

PHOTOGRANMMETRY SECTIOM

Point cloud processing

PHOTOGRAMMETRY SECTIOMN

Feature extraction

PHOTOGRAMMETRY SECTIOMN

Mobile wersus static data acquisition

PHOTOGRAMMETRY SECTIOMN

Standards and gquality issues

PHOTOGRANMMETRY SECTION

S.) Applications

Wapping

PHOTOGRAMMETRY SECTIOMN

Resource inventory

PHOTOGRANMMETRY SECTION

1]
2]
3.
43
1)
2]
3.
4]
1]
2]
EN|
4.
5.) Ephemeris and support data
1]
2]
£
1]
2]
3]
4.
5
1)
2]
ED]

30 ohject reconstruction

PHOTOGRANMMETRY SECTION

4.1 Medical application

PHOTOGRAMMETRY SECTION

5.) GI5 database population

wr (ko Joo Jon fon [on fon fon jen oo ko | o o o o [w o o oo Jox oo [ = |on [ fon [ fon

ta (= ko = fon {on foo oo Joo Je= e ko ey o Joo (o Jwo o e J e Jea Jea ko Joo oo Joo foo fon

PHOTOGRANMMETRY SECTION

GDOT Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1 = minimal priority, 2

=low priority, 3 = moderate priority, 4= high priority, 5= highest priorit;

GDOT Performance Frequency; (Scale 0-5, where 0= never, 1=seldom, 2 = quarterly, 3 = monthly, 4= weekly and 5= daily)
GDOT Personnel Responsibility Level; TBD
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Knowledge Area GDOT Priority - TP  EDOT Priority - AEDOT Frequency - TGDOT Fregquency - AF
A.) Cameras and
15 375 10 2.50
Photography
B.) Radiometry,
g 267 5 167
Detection, and Sensing
C.) Frame Geometry 12 2.00 6 1.00
D) i
) Imaging 8 4,00 & 3.00
| Measuremeants
E.
) Stereoscopy and 5 < o 5 500
Parallax
F.) Mathematical
Modeling and Analytical 25 278 25 278
Photogrammetry
G.) Computer Vision 19 380 15 3.00
H.) Estimation,
Adjustment, Statistics, 31 3.44 30 3.33
and Error Propagation
I.) Stereo Restitution 11 367 9 3.00
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L) Rectification and

17 2.40 13 260
Resampling
K-) Mapping and 2 3.67 19 317
Cartography
L.) Topography and
Digital Elevation ) 4.40 20 400
M odeling
M.) Digital
15 3.75 14 2.50
Photogrammetry
N.) Project Planning 19 4.75 11 275
0.) Close-Range
12 2.00 8 2.00
Photogrammetry
P.) satellite
6 1.20 3 120
Photogrammetry
Q.) Remote Sensing 8 2.67 5 167
R.) Active Sensing with
23 4.60 15 300
LiDAR
S.) Applications 13 3.60 11 2,20
Tatal 306 3.48 %57 2,60
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C-4

Surveying-Geomatics Body of Knowledge Sco

pe: Land Stewardhip

Knowledge Area Associated Task GDOT Priority | GDOT Frequency GDOT Personnel Responsibility Level
L) Situational analysis 2 1{SPCANDABCWE
2.) Objective reasaning 2 1{SPCANDABCVE
3.) Clarity of expression 2 1{5PCANDABCVE
4) Command of language 2 1|SPCAND ABCWE
A.) Communication (s )physical presentation 2 1|3PC AND ABCWVE
Skills 6.) Adaption of explanations 2 1|SPCAND ABOVE
7. ) Listening skills 2 1|SPCAND ABOVE
8. )MNegotiatingskills 2 1{5PCANDABCVE
9. ) Ability to debate 2 1|SPCAND ABCVE
10.) Logic 2 1|5PC AND ABCOVE
L) ldentify existingbalance of human
and environm ent factors 1 O|SPCAND ABOVE
2. )Evaluate and present current and
future site context 1 O[SPC ANDABCYVE
3 )Awareness of existingand and
evolvingdevelopment patterns 1 0|5PCANDABOWVE
B.) Site Design and 4.1 Ahility to incorporate principl es of
sustainahility to site design and
Resource development 1 O|SPCAND ABOVE
Management 5.)ldentification of site resources 1 O|SPCAND ABCWVE
6 )Federal laws and regulations
affectingsite development 1 0]5PC AND ABOVE
7.)Local ordinances affecting site
development 1 O|SPCAND ABCOVE
8.)Interrelationship of legal
requirements 1 0|5PCAND ABCWVE
L) Assess site suitability relative toa
given plan ordesign 1 O|SPCAND ABCVE
C_) Site Constraints |2 )!dentification of specificim pact s
[positive and negative) from proposed
development 1 O|SPCANDABCWVE
L) Contractual responsibilities 1 O|SPCAND ABCOVE
2 )Legal respansibilities 1 O|SPCAND ABCOVE
3.) Professional responsibilities 1 O|SPCAND ABOVE
. 4. Estimation of time, staffing
D') Project equipment, and material requirements 3 3[SPCANDABCYVE
Administration, |s JApply principles of time and staff
Management, and |management 3 3[SPCAND ABOWVE
Organization 6. )Apply principles of measurement,
imaging, and positioning 4 4|5PCAND ABOVE
7.)Assess aproject by technical,
procedural, and timing requirements 4 A|SPCAND ABOVE
B.)Assess staffing abilties and needs 4 4|5PC AND ABCWVE

GDOT Priority (importance); (Scale 0-5, where 0= No priority or unsure, 1= minimal priority, 2 = low priority, 3 = moderate priority, 4 = high priority, 5 = highest priority or necessity)
GDOT Performance Frequency; (Scale 0-5, where 0=never, 1 =seldom, 2 = quarterly, 3 =monthly, 4 = weekly and 5= daily)
GDOT Personnel Responsibility Level; TBD
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Knowledge Area

AP

GDOT Priotity - TP
4

G DOT Priority - AP
r

GDOT Frequency - TP
P

GDOT Frequency -
-

A.) Communication Skills 20 200 10 1
4 r P -
B.) Site Design and Resource Management 8 100 0 0
C.) Site Constraints 2 100 0 0
D.) Project Administration, Management,
L 21 263 18 2.25
and Organization

Total 51 166 23 0.81
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C-5

Surveying-Geomatics Body of Knowled

ge Scope: Legal As|

ects

Knowledge Area Associated Task GDOT Priority  |GDOTFrequency | GDOT Personnel Responsibility Level
1.) legal methods and processes 3 2|SPC ANDABOVE
2.) Court systems 3 2|SPC ANDABOVE
A.) Legal Systems |3.) Civil procedures 3 2|SPC AND ABOVE

4.) Evidence and procedures (forms and
rules) of evidence 3 2|SPCANDABOVE
1.) legal research 5 4|SPC ANDABOVE
2.} Courthouse research 5 4/SPC ANDABOVE
3.) Statutory law 2 3|SPC ANDABOVE

B.) Legal Resources [} 0o tive law ] 2/SPC AND ABOVE
5.} Judicial decisions and common law 2 2|SPC AND ABOVE
6.) Executive orders 2 2|SPC ANDABOVE
1.) Written, oral, and physical
presentation and communication skills 2 1/SPC ANDABOVE
2.) Understanding of the nature, types,
elements, and obligations of contracts
(including limitations and breach of
contract) 2 1/5PC ANDABOVE
3.} Understanding of torts, negligence,

B.) Law and Business |and standards of care 2 1/SPC ANDABOVE
4.) Copyright law 2 1/SPC ANDABOVE
5.} Business entities and agency and
partnership relationships 2] 1/SPC ANDABOVE
6.} Digital and electronic record keeping 2 5/SPC AND ABOVE
7.) liability, errors, and omissions 4 4/SPC AND ABOVE
8.} Professionalism, ethics, and
supporting certifications and licensures 5 4/SPC ANDABOVE

GDOT Priority (importance); {Scale 0-5, where 0 = No priority or unsure, 1 =minimal priority, 2 =low priority, 3 =moderate priority, 4 =high priority, 5 = highest priority or necessity}
GDOT Performance Frequency; (Scale 0-5, where 0 =never, 1=seldom, 2 = quarterly, 3 =monthly, 4 =weekly and 5 = daily)
GDOT Personnel Responsibility Level; TBD

217



Knowledge Area

GDOT Priority - TP

GDOT Priority - AP

GDOT Frequency - TP

GDOT Frequency - AP
r

A.) Legal Systems 12 3.00 8 2.00
F F d ¥
B.) Legal Resources 18 3.00 17 2.83
F 4 F Ld
B.) Law and Business 23 2.88 18 2.25
Total 53 2.96 43.00 2.36
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APPENDIX D: SURVEYING-GEOMATICS EMPLOYMENT POSITIONS IN GEORGIA
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Senior Geodeti
GDOT | GSU - Pub R County of c Com LSI In- . $27-
Surv_ey 5G 05 SG 03 lic Riverside CA Riverside Divisio b T BS 25 house N Production Y Y $ad/hr N N
Technician n
Compass
Survey CAD | GDOT | GSU- | Pub | Colorado | (o S“r‘a’%ing Survey | Offic | LSI | o | 05— | Outsid v Production v v 76K- /A A
Technician -SG 05 SG 03 lic Spring Mani Team e T 10 e 99K
apping,
LLC
Geospatial . Us Army
Data GDOT | GSU- | Pub | 0 O | Comsof | Amy | Com | ool gs | 25 NA Y Production % % 54K % Y
-SG 04 SG 04 lic K J Corps b
Manager Engineers
GIS GDOT GSU - Pub . . G City of Survey Offic .
Technician | -5607 | sGos | tic | MMVl | a | pinesville | Team | e | NA | BS | 2 NA M Production | v ] Y ] 3K Y v
City of ]
GDOT GSU - Pub Sandy G Survey Offic .
GIS Intern 5G 07 SG 05 lic Springs A SSPI% Dept e NA BS 0 NA N Production Y N $18/hr N N
GIS GDOT GSU - Pub Oconee G City of Survey Offic .
Specialist -SG 07 SG 05 lic County A Oconee Dept e NA BS 1 NA N Production Y N 34K N N
Project Gbot GSU - Pub Mentor o Concs:;JrItan seLr\zi?cdes com PLS ASI 05-10 In- Y Management Y Y $65K Y Y
Surveyor SG 08 SG 05 lic H s Market b BS house g
Right of way | GDOT GSU - Pub Grand N Grand Infrastr . AS/ $61K-
Officer SG 08 SG 05 lic Fork D Fork ucture Field PLS BS 2 NA Y Management Y Y $81K Y NA
Professional
GDOT GSU - Des Survey Com
s Land SG 05 SG 03 Pvt Moines 10 HR Green Team b PLS BS 5 NA Y Management Y Y $67K Y Y
urveyor
Location Locatio
GDOT | GSU - Pub G Com In- $66-
Burgau SG01 SG 07 lic Atlanta A GDOT n b NA NA 7 house Y Management Y Y $116K Y Y
Chief bureau
Engineering .
N GDOT GSU - Pub G Survey Offic In- . $52-
operations ) N Atlanta GDOT NA NA 2 Y Production Y Y Y Y
Manager SG02 | SGO04 lic A Team e house $91K
Consultant ]
X GDOT GSU - Pub G Survey Offic In- . $40K-
Csiﬁgl\ll?goc:: SG 03 SG 06 lic Atlanta A GDOT Team e NA NA 2 house Y Production Y Y $71K Y Y
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Statewide

GDOT GSU - Pub G Survey Offic In- . $40K-
Survey qata SG 04 SG 04 lic Atlanta A GDOT Team e NA NA 2 house Y Production Y Y $71K Y Y
Specialist
Asst.
statewide GDOT GSU - Pub G Survey Offic In- ] $32-
Surveydata | -5G04 | sGoa | lic | At |4 | GDOT | e | e [ NALNAL 2 houe Y Production ¥ Y 57K Y Y
Specialist
Assistant GDOT GSU - Pub G Survey Com In- . $32K-
cCs G 03 SG 06 lic Atlanta A GDOT Team b NA NA 2 house Y Production Y Y $57K Y Y
Statewide
Cadastral GDOT | GSU- | Pub Atlanta G GDOT Survey | Com NA NA 3 In- Y Production Y Y $40- Y Y
S . -SG03 | SGO06 lic A Team b house $71K
upervisor
Statewide
: GDOT | GSU - Pub G Survey Com In- ] $32-
Geode'tlc SG 03 SG 06 lic Atlanta A GDOT Team b NA NA 2 house Y Production Y Y $57K Y Y
Supervisor
Computation | GDOT GSU - Pub G Survey Offic In- . $27-
s Technician | -SG 05 SG 03 lic Allanta A GpotT Team e NA NA 2 house NA Production NA NA $47K Y Y
Quality
GDOT | GSU - Pub G Survey Com In- . $40-
stura_nce 5G 03 SG 06 lic Atlanta A GDOT Team b NA NA 1 house NA Production NA NA $71K Y Y
upervisor
Survey Party | GDOT GSU - Pub G Survey . In- . $29-
Chief 5G 06 SG 02 lic Atlanta A GDOT Team Field NA NA 1 house NA Production NA NA $50K Y Y
GDOT | GSU - Pub G Survey ; In- . $27K-
Asst. SPC 5G 06 SG 02 lic Atlanta A GDOT Team Field NA NA 2 house NA Production NA NA $47K Y Y
Surveying GDOT GSU - Pub G Survey ] In- . $24K-
Technician2 | -SG 05 SG 03 lic Atlanta A GDOT Team Field NA NA 2 house NA Production NA NA $43K Y Y
Surveying GDOT GSU - Pub G Survey ; In- : $22K-
Technician1 | -SG 05 SG 03 lic Atlanta A GDOT Team Field NA NA NA house NA Production NA NA $38K Y Y
Location GDOT GSU - Pub G Survey Com In- : $40K-
Manager 5G 02 SG 04 lic Atlanta A GDOT Team b NA NA NA house NA Production NA NA $71K Y Y
Resident GDOT | GSU - Pub G Survey Com In- $32K-
Survey 5G 02 SG 04 lic Atlanta A GDOT Team b NA NA NA house NA Production NA NA $57K Y Y
Manager
Survey Data GDOT GSU - Pub G Survey Com In- . $29K-
Specialist -SG 07 SG 05 lic Allanta A GDOT Team b NA NA 1 house NA Production NA NA $52K Y Y
Survey Party | GDOT GSU - Pub G Survey Com In- . $29K-
Chief 5G 06 SG 02 lic Atlanta A GDOT Team b NA NA NA house NA Production NA NA §52K Y Y
GDOT | GSU - Pub G Survey Com In- ] $29K-
Asst. SPC 5G 06 SG 03 lic Atlanta A GDOT Team b NA NA NA house NA Production NA NA §52K Y Y
Survey GDOT GSU - Pub G Survey Com In- : $29K-
Technician2 | -SG 05 SG 03 lic Atlanta A GpoT Team b NA NA NA house NA Production NA NA $52K Y Y
Sunrise PLS
Land GDOT | GSU - North Las N L Land Com - $30K-
Surveyor 5G 05 SG 03 Pvt Vegas v Engrllgeerl Survey b /L‘I,'SI BS 5 NA Y Production Y y $42K NA NA
Professional | chot | Gsu- Cgriﬁl(t:in Land $49-
Land Pvt Medford OR Field PLS BS 2 NA Y Production Y Y NA NA
-SG05 | SGO03 g Survey $55K
Surveyor Enai
ngineers
Professional GDOT GSU - Land Com . $50K-
Surveyor SG05 SG 03 Pvt Charlotte NC EMH&T Survey b PLS BS 8 NA Y Production Y Y $56K NA NA
Professional . .
GDOT GSU - Millersvil M Davey Land Com ; $50-
Sul;\alz)tjor SG05 SG 03 Pvt le D Tree Survey b PLS BS 5 NA Y Production Y Y $56K NA NA
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Solar Land GDOT GSU - G Mortenso Land Com . $45K-
Surveyor SG 05 SG 03 Pvt Denton A n Survey b PLS BS 2 NA Y Production Y Y $55K NA NA
Survey GDOT GSU - Golden M Mortenso Land Com . $37K-
civih | scos | sco3 | P | city o n suvey | b | PHS | BS |2 NA Y Production ) ¥ Y| sk NA NA
Dry Cargo GDOT GSU - Los Bureau Land Com . $50K-
Surveyor -SG 05 SG 01 Pt Angeles CA Veritas Survey b PLS BS ! NA Y Production Y Y $60K NA NA
Entry Level GDOT GSU - Survey Com ] $27K-
Surveyor SG 05 SG o1 Pvt Orlando FL Dewberry Team b PLS BS NA NA NA Production Y Y $47K NA NA
. David
Project GDOT GSU - Survey Com . $47K-
Surveyor SG 08 SG 03 Pvt Portland OR EAv:nsc& Team b PLS BS 5 NA NA Production Y Y $55K Y Y
Surveying
Staff GDOT | GSU- | bt | Knoxville | TN & Survey | Com | b5 | Bs 2 NA NA Production | NA | y | 3K Y Y
Surveyor -SG05 | SGO03 Maopi Team b $57K
apping
Surveyor/Dr GDOT GSU - . Bowie Survey Com : $45K-
after SG 05 SG 03 Pvt Salina uT ReSOUICes Team b PLS BS 2 NA NA Production Y Y $55K Y NA
GDOT GSU - Survey Com - $37K-
Surveyor SG 05 SG 03 Pvt Dallas X CP&Y Team b PLS BS 5 NA NA Production Y Y $42K NA NA
Skansa PLS
GDOT | GSU - Los Survey ; /RL ] $32K-
Surveyor 5G 05 SG 03 Pvt Angeles CA USA Team Field S/p BS 5 NA NA Production Y Y $40K NA NA
building E
GIS GDOT | GSU- Graebel Survey . . $32K-
Technician SG 05 SG 03 Pvt Aurora CcO van Lines Team Field PLS BS 2 NA NA Production NA NA $40K NA NA
GIS GDOT GSU - Pub . . G City of Inspecti Offic .
Programmer 5G 07 SG 05 lic Hinesville A Hinesville on Dept e PLS BS 2 NA Y Production Y Y $32K NA NA
Surveyor GDOT GSU - G Brandon Survey Offic .
Manager 5G 07 SG 05 Pvt Savannah A Batt Team e PLS BS 3 NA NA Production Y Y NA NA NA
Cleveland ]
Land GDOT | GSU- 0 Survey Offic $59K-
Surveyor 5G 02 SG 04 Pvt Cleveland H MetrtS)park Team e PLS BS NA NA NA Management Y Y 539K NA NA
Bureau of
Land GDOT | GSU - Pub N Land Deptof | Offic : $76K-
Surveyor | -SGO05 | SGO03 | lic Reno V | Managem | Interior | e NA | BS Y Y Y Production Y Y $99 Y Y
ent
Land GDOT | GSU- | Pub | goyomay | M ADfigLﬁLr Forestr | Offic | A | Bs | NA NA NA Production Y Y $39K- Y Y
Surveyor | -SGO05 | SGO03 | lic T 9 ' y e $43K
Land GDOT | GSU- | Pub | jpeny M ADreti)LI(iLr Forestr | Offic | A | Bs | NA NA NA Production Y Y $39K- Y Y
Surveyor | -SG05 | SGO03 | lic T g ' y e $43K
Land GDOT | GSU- | Pub Butte M ADreti)LI(iLr Forestr | Offic | A | Bs | NA NA NA Production Y Y $39K- Y Y
Surveyor | -SGO05 | SGO03 | lic T 9 ' y e $43K
Transportati | GDOT | GSU- | Pub | poineyn | N ADfigLﬁLr Forestr | Offic | \a | BS | NA NA NA Production % y | 8K % %
onTechl | -SGO05 | SGO3 | lic D 9 . y e $43K
Survey Party | GDOT GSU - Pub G Transpo Com .
Chief - Land SG 05 SG 03 lic Jesup A GDOT rtation b NA AS NA NA NA Production NA N $28K N N
Survey Party | GDOT GSU - Survey . .
Chief SG 06 SG 02 Pvt Lafayette LA Fugro Team Field NA BS NA NA NA Production Y Y NA NA NA
CrewChier | GDOT | ©8U- | o | Chesapea | v | R | suvey | o | e | s 5 NA NA Production | Y Y NA NA NA
-SG 06 SG 02 ke A al Tech Team
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Patrick &

Survey Crew | GDOT GSU - G R Survey . .
Chief SG 06 SG 02 Pvt Conyers A Asssoliljte Team Field NA BS NA NA NA Production NA NA NA
GDOT GSU - McDonou G Jacob's Survey
Crew Chief SG 06 SG 02 Pvt ah A Engineeri Team Field NA BS NA NA NA Production NA NA NA
ng Group
GDOT GSU - McDonou G Land Survey
Crew Chief SG 06 SG 02 Pvt gh A Engrl]r;eerl Team Field NA BS NA NA NA Production NA Y Y
Survey CAD | GDOT GSU - Lawrence G Atwell, Survey ; .
Technician SG 06 SG 02 Pvt ville A LLC Team Field NA AS 5 NA NA Production NA NA NA
Instrument GDOT GSU - Lawrence G Atwell, Survey . .
Man SG05 | SGo3 Pvt ville A LLC Team Field NA BS 3 NA NA Production NA NA NA
Falcon
Crew GDOT GSU - Stockbrid G Design Survey ] .
Assistant -SG 05 SG 03 Put ge A Consultan Team Field NA AS L NA NA Production NA Y N
ts
GDOT GSU - Douglasvi G Survey ; .
5G 06 SG 02 Pvt lle A HRC Team Field NA AS 1 NA NA Production NA Y N
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APPENDIX E: SURVEYING-GEOMATIC POSITIONS IN CALTRANS
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Party Chief Public | Sacramento | CA | Caltrans | DOT | Comb | PLS | BS | NA | NA | Y Comb Y Y $7k-$10k | NA NA
Transportation Surveyor Public | SantaClara | CA | Caltrans | DOT | Office | LSIT | BS | NA | NA N Production Y Y $5-$10k | NA NA
Transportation Surveyor Public Alameda CA | Caltrans | DOT | Office | LSIT | BS | NA | NA N Production Y Y $5-$10k | NA NA
Transportation Surveyor Public Stockton CA | Caltrans | DOT | Office | LSIT | BS | NA | NA N Production Y Y $5-$10k | NA NA
Transportation Surveyor Public Fresno CA | Caltrans | DOT | Office | LSIT | BS | NA | NA | N Production Y Y $5-$10k | NA NA
Transportation Survey Party Chief | Public Bishop CA | Caltrans | DOT | Field NA [ NA [ NA | NA| N Production N Y $8-$10K | NA NA
Transportation Survey Party Chief | Public Shasta CA | Caltrans | DOT | Field CLS | NA | NA | NA | N Production N Y $8-$10K | NA NA
Transportation Surveyor Public Bishop CA | Caltrans | DOT | Field NA | NA | NA | NA | NA | Production Y Y $5-$10k | NA NA
Project Surveyor Public | Marysville | CA | Caltrans | DOT | Field NA [ NA [ NA | NA| N Production Y Y $5-$10k | NA NA
Transportation Engineering Tech. | Public Riverside CA | Caltrans | DOT | Field NA | NA | NA | NA | NA | Production N Y $3-$5k | NA NA
Transportation Engineering Tech. | Public San Bern. CA | Caltrans | DOT | Field NA | NA | NA | NA | NA | Production N Y $3- $5k NA NA
Staff Services Manager | Public | Sacramento | CA | Caltrans | DOT | Field NA | NA | NA | NA | NA | Production N N $5-$6k NA NA
Staff Services Manager |1 Public | Sacramento | CA | Caltrans | DOT | Field NA | NA | NA | NA | NA | Production N N $7-$8 NA NA
Project Supervisor Public | Marysville | CA | Caltrans | DOT | Field NA | NA | NA | NA | NA Comb N Y $5-$10K | NA NA
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APPENDIX F: SURVEYING-GEOMATICS JOBS IN CALIFORNIA

as so | ElaelS 8= s | ~2 =
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Land put | California x| gpac NA | Management | Office PLS NA 5 | NA| Y | Management | Y | Y NA | NA NA
Surveyor City 4 4
Land Omsberg & Survey .
Surveyor Pvt Eureka CA Preston NA Team Comb LSIT NA 2 NA N Production Y Y NA NA NA
Asst. Land . Sacramento Survey . .
surveyor Public | Sacramento | CA County NA Team Field LSIT BS 1 NA | NA Production Y Y NA NA NA
Land Survey . .
Surveyor Pvt Los Angeles | CA | KPFF NA Team Field NA NA 0-3 | NA | NA Production NA | NA NA NA NA
Project Santa David Survey
Surveyor Pvt Clarita CA | Evans & NA Team Comb LSIT NA NA | NA | NA Production Y Y NA Y NA
Assoc. Inc
ga”d PVt Roseville | CA | Evolvinc NA Survey Comb LSIT NA 5 | NA | NA | Production | Y | Y NA | NA NA
urveyor Team
Asst. Land . - San Diego Survey . : $81K-
surveyor Public San Diego CA City NA Team Field LSIT BS NA | NA | NA Production Y Y $101K NA NA
Principal Public | SanDiego | CA | SanDiego |\, | Survey Field | LSIT BS | NA | NA | NA | Production | Y | Y | $23/hr | NA NA
Survey Aide City Team
Survey Public San ca | S NA Survey Field NA NA | NA | NA | NA | Production | Y | Y NA N NA
Associate Francisco Francisco Team
Pacific Gas L
Land San - Distribution
Technician Pvt Francisco CA f;:il;;:rt]l;c NA Team Comb | LSIT/PLS NA NA | NA | NA Comb Y Y NA NA NA
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Project Pyt san. CA | PsoMAs | NA | SUVEY | comp PLS BS | NA | NA | NA Comb Y | v NA | Y NA
Surveyor Bernardino Team
Project SHN Surve $60-
) Pvt Willitis CA | Consulting NA y Comb LSIT BS 5 NA | NA Comb Y Y NA NA
Surveyor Engi Team $80K
ngineers
Land LA Surve!
Pvt Novato CA | Stevens & NA y Comb PLS BS NA | NA | NA Production NA | Y NA NA NA
Surveyor Associ Team
ssociates
Tuolumne
Land County Survey - : $33-
Surveyor /11 Pvt Sonora CA Public NA Team Field LSIT BS 2 NA | NA Production NA | Y $49/HR NA NA
Health
Regional
- Toll Survey
Director of Pvt Folson CA NA Comb NA NA NA | NA | NA Comb Y Y NA NA NA
- Brothers Team
Surveying
Senior SUVEY | pupic | Riverside | CA | RIVerside fya | SuUveY gy | LsiT BS | 4 | NA|NA| Producion | Y | Y | NA | NA NA
Technician County Team
L Kimley-
Civil Horn & Surve!
Analyst/Land Pvt San Diego CA - NA Y Office | LSIT/EIT | BS/IMS | NA | NA | NA Production Y Y NA NA NA
Associates., Team
Surveyor
Inc
Associate Pt Fresno | CA | Towill, Inc. | NA | Survey Field LSIT BS 5 | NA | NA Comb Y | v NA | Y NA
Surveyor Team
Professional Mid Valley Surve $80-
Land Pvt Oakland CA | Engineering | NA Y Comb | PLS/LSIT NA 5 NA | NA Comb Y Y Y NA
Team $110K
Surveyor Inc
Land Senior Southern Surve
Survey Pvt Westminster | CA | California NA Teamy Field NA NA NA | NA | NA Comb N Y NA NA NA
Supervisor Edison
Survey PVt Anaheim | CA | GPAC NA | SIS Office PLS BS | NA | NA | NA | Management | NA | NS | NA | NA NA
Manager Team
Project David Surve
) Pvt Ontario CA | Evans & NA Y Field NA NA NA | NA | NA Production NA | Y NA Y NA
Surveyor Team
Assoc. Inc
Professional
Survey . $53-
Land Pvt Pomona CA | 347 Group NA Field PLS BS NA [ NA | Y Comb NA | Y Y NA
Team $100K
Surveyor
Professional Encompass Surve $52-
Land Pvt Bakersfield | CA | Energy NA y Field PLS BS 5 NA | NA Production NA | Y Y NA
: Team $96K
Surveyor Services
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Shepherd

Office Pt Walnut | CA | Search NA Survey Field PLS NA 3 | NA | NA Comb Ny | B na NA
Surveyor G Team $110K
roup
Regional Tolls Surve
Director of Pvt Pleasanton CA NA y Comb NA NA NA | NA | NA Comb N Y NA Y N
- Brother Inc. Team
Surveying
L TJG Civil
Civil Engineer & Surve $36-
Engineer/Land Pvt Stockton CA y NA y Comb | PLS/LSIT BS NA | NA | NA Production N Y Y NA
Land Team $96K
Planner
Planner
Surveyor put | Sanluis o, | TetraTech |\, Suvey | oon | NA NA | 10 [NA|[NA| comb |NA|[NA| NA |NA NA
Support Obispo Inc. Team
. Survey - $50-
Site Surveyor Pvt Los Angeles | CA | Tesla NA Team Field NA NA NA | NA | NA Comb Y Y $110K Y NA
Utility Aerotek Survey
Surveyor Pvt Upland CA Tech NA Team Comb NA NA NA | NA | NA Comb Y NA NA Y N
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APPENDIX G: SURVEYING-GEOMATICS EDUCATION SUBJECT COVERAGE (GEORGIA STATEWIDE)

) . . O=0Online GABOR
Ser Course Prefix/ Course Name University/ Semester | Section | Credits La_b F=face-to-Face, SfSynchronous, Enrolled C_ourse_z Instructor
Number College Required _ . A=Asynchronous Designation
H=Hybrid
(S1-S5+)
Group- 01 (S1 and S2)
1 SURV 2221 Surveying | KSU F2020 2 3 N OF Online-A, Face-to- 54 s1 Shirazinejad,
Face=S Branham
. Wilson,
2 SURYV 2200 Construction Measurements KSU F2020 2 4 Y 0} A'S 58 S1 D
evereux
3 SURV 2221L Surveying | Lab KSU F2020 5 1 % OF S,A 64 s1 Shirazinejad,
Branham
4 SURYV 2110 Introduction to Mapping KSU F2019 1 4 24 2 Roberts
5 SURV 3222 Surveying Il KSU F2020 1 3 A 17 s2 Devereux
6 SURV 3222L Surveying Il Lab KSU F2020 1 1 13 s2 Wilson
7 SURYV 3330 Construction Surveying KSU 52
Group- 02 (S3 and S4)
8 SURV 4110 Geospatial Sciences Practice KSU F2020 1 3 v E S 9 s3 Allen Roberts
Legal Aspects of Land Matthew
9 SURV 4465 Surveying KSU F2020 1 4 N 0 A 12 s4 Wilson
10 SURYV 4470 Land Development Design Matthew
KSU S2020 1 3 Y 0 A 18 S4 Wilson
. . Matthew
11 SURV 4475 Land Surveying Practice KSU $2020 1 2 N E S 13 sa Wilson
Group- 03 (S5+)
12 SURV 3320 Photogrammetry & Drone KsSU F2020 1 3 Y o A 21 S5+ Roberts
Analysis
Geographic Information
13 SURV 3421 Systems | KSU S5+
14 SURV 3441 Vector & Raster Analysis KSU S5+
15 SURV 3451 Terrain Analysis KSU F2020 1 3 Y 0 A 10 S5+ Roberts
Surveying Computations and
16 SURV 4410 Adjustments KSU S5+
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17 SURYV 4415 Geodetic Surveying Methods KSU S5+
18 SURYV 4420 Remote Sensing KSU S2020 4 Y 0} A 14 S5+ Roberts
Geographic Information
19 SURYV 4422 Systems I1 KSU S5+
Group- 01 (S1 and S2)
1 TCM 2233 Construction Surveying GSuU F2020 3 Y F S 60 S1 Purcell/ Wang
2 CENG 2231 Surveying GSU F2020 3 Y O/ F ** S, A 24 S1 Nam
3 CENG 5431 Advanced Surveying GSU Su 2021 3 Y O/ F ** S, A S2 Purcell
4 CENG 5431G Advanced Surveying GSuU Su 2021 3 Y Of F** S, A S2 Purcell
Group- 02 (S3 and S4)
5 CENG 5434 Surveying History & Law GSU S2021 3 N A S3 Purcell
6 CENG 5434G Surveying History and Law GSU S2021 3 N S3 Purcell
7 | CENG 5438G | Surveying-Geomatics GSU F2021 3 N o A s4 Purcell
Professional Practice
8 CENG 5438 Surveying-Geomatics GSU F2021 3 N o A s4 Purcell
Professional Practice
Group- 03 (S5+)
Introduction to GIS in
9 CENG 5432 Surveying—Geomatics and GSU S2021 3 N (0} A S5+ Hudson
Transportation
Introduction to GIS in Hudson/
10 CENG 5432G Surveying—Geomatics and GSU S2021 3 N (0} A S5+
) Purcell
Transportation
11 | CENG 5435 | |"wroductionto Terrestril GSU F2020 3 % O/ F ** S A 4 S5+ Maldonado
12 | CENG 54356 | | woductionto Terrestril GSU F2020 3 % O/ F ** S A 3 S5+ Maldonado
13 CENG 5436 | IMniroduction to Close-Range GSU S2021 3 % Of F ** S A S5+ Maldonado
Photogrammetry
Introduction to Close-Range ok
14 CENG 5436G Photogrammetry GSuU S2021 3 Y O/ F S A S5+ Maldonado

** Online / Face to Face/ PLS (lab operation)
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Group- 01 (S1 and S2)
1 ENVE 2221K Surveying | UNG F2020 4 Y 22 S1 Hooks
2 ENVE 5221K Geomatics | UNG F2020 4 Y 1 S1 Hooks
3 ENVE 2222K Surveying Il UNG S2020 4 Y 11 S2 Hooks
4 ENVE 5222K Geomatics 11 UNG S2021 S2 Sherrill
Group- 02 (S3 and S4)
5 ENVE 3465 Legal Aspects of Surveying UNG F2020 3 N 22 S3 Sherrill
6 ENVE 5465 Legal Aspects of Surveying UNG F2020 - - 0 S3 Sherrill
7 ENVE 3475K Professional Practice of UNG Sum 20 3 N 5 sS4 Hooks
Surveying
8 ENVE 5475K | Hrofessional Practice of UNG Sum 20 3 N 1 sS4 Hooks
Surveying
Group- 03 (S5+)
9 ENVE 4401K Terrestrial LIDAR Methods UNG S5+
10 ENVE 6401K Terrestrial LIDAR Methods UNG S5+
11 ENVE 4402K Aerial Geomatics Methods UNG S5+
12 ENVE 6402K Aerial Geomatics Methods UNG S5+
Fundamentals of Unmanned
13 ENVE 1105K Aerial Systems UNG S5+
Group- 01 (S1 and S2)
1 DRFT 2050 Surveying | ATC F2020 2 Y - S1
2 CETC 1116 Surveying I ATC F2020 4 Y - S2
Group- 02 (S3 and S4)
Evidence and Procedures for
3 CETC 1120 Boundary ATC F2020 4 Y - S3
Location
4 ENGT 2400 Surveying Internship ATC F2020 1 Y - S4
Group- 03 (S5+)
5 CETC 1119 GPS Surveying ATC F2020 ’ 3 ’ Y - S5+

229




APPENDIX H: QUESTIONS FOR VALIDATION

1.  Creative methods to improve the enrollment of more students in the Georgia BOR’s S1 to S5+

Surveying-Geomatics (S-G) courses (Please rank the answers where 1= first priority and 5 means

least priority)

2)
b)

I:I Make a clear picture of the career plan among the potential students.

I:I Make a foresight of the likely path the S-G profession will take in the near future and
orient it to the students.

I:I Stakeholders in the surveying profession should promote the profession and encourage

the new generation.

l:l Target the college students with experimental marketing.

|:| Other

2. Methods to attract bright and creative students in the Geomatics field (Please rank the answers

where 1= first priority and 5= least priority)

a)
b)
c)
d)

|:| Improve the availability of resources in labs.
I:l Increase the availability of skilled instructors familiar with the professional need.
|:| Increase more affordable admission requirements, tuition, and available scholarships.

|:| Increase more lucrative opportunities for students who will work under Professional

Surveyor.

I:l Other
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3. How to focus the available resources to improve student learning in the most efficient way? ((Please

rank the answers where 1= first priority and 5= least priority)

a)

|:| Curricula should be continuously updated; new technologies should be adopted in the

syllabus.
|:| Experimental and problem-based learning approach provided in the S-G institutions

|:| Universities orient S-G education towards learning for all in a community of learners

involving all stakeholders.

|:| Encourage the use of multimedia, animation, video conferencing, etc. for teaching

students.

l:l Other

4. Improve the collaboration between the potential students and professionals for better exposure to

Geomatics as a profession (Please rank the answers where 1= first priority and 5= least priority)

a)
b)
c)
d)
e)

|:| Career Talks and public enlightenment campaign about the profession.
I:l Survey project-based classes should be provided for the surveying professionals.
|:| Provide campus events marketing and advertising.

|:| Introduction to the S-G profession in Civil Engineering introductory course.

|:| Other
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APPENDIX I: PROJECT APPROVAL AND CONSENT DOCUMENTS

I-1

Institutional Review Board (IRB)

Q GEORGIA Veazey Hall 3000
) SOUTHERN PO Box 8005 « STATESBORO, GA 30460

« UNIVERSITY Phone: 912-478-5465
Fax: 912-478-0719
IRB@GeorgiaSouthern.edu

To: Scott, David; Maldonado, Gus; Nam, Soonkie

From: Eleanor Haynes, Director, Research Integrity

Approval Date: 1/25/2021

Subject: Institutional Review Board Exemption Determination - Limited
Review

Your proposed research project numbered H21201, and titled “GDOT: Geomatic Educ Needs
(Georgia Department of Transportation: Meeting the 21st Century Surveying-Geomatics
Education Needs of GDOT and Georgia).” involves activities that do not require full approval by the
Institutional Review Board (IRB) according to federal guidelines.

According to the Code of Federal Regulations Title 45 Part 46, your research protocol is determined to
be exempt from full review under the following exemption category(s):

Exemption 2  Research involving only the use of educational tests (cognitive, diagnostic, aptitude,
achievement), survey procedures, interview procedures or observation of public behavior, if:
Information obtained is recorded in such a manner that human participants cannot be identified, directly
or through identifiers linked to them. Please visit our FAQ’s for more information on anonymous survey
platforms; Any disclosure of the human participant’s responses outside the research could not
reasonably place the participant at risk of criminal or civil liability or be damaging to the participant’s
financial standing, employ-ability or reputation; Survey or interview research does not involve children;
The research project does not include any form of intervention.

Any alteration in the terms or conditions of your involvement may alter this approval. Therefore, as
authorized in the Federal Policy for the Protection of Human Subjects, | am pleased to notify you that
your research, as submitted, is exempt from IRB Review. No further action or IRB oversight is
required, as long as the project remains the same. If you alter the project, it is your responsibility to
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notify the IRB and acquire a new determination of exemption. Because this project was determined to
be exempt from further IRB oversight, this project does not require an expiration date.
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COLLEGE OF ENGINEERING AND COMPUTING

DEPARTMENT OF CIVIL ENGINEERING AND CONSTRUCTION

Informed Consent
for
Meeting the 215t Century Surveying-Geomatics Education Needs of GDOT and Georgia
Project Survey

1. Research Team (All members are faculty or students of the Department of Civil Engineering and
Construction at Georgia Southern University):
PI: Dr. David Scott (Dept. Chair)
Co-PI: Dr. Gus Maldonado (Faculty)
Co-PI: Dr. Soonkie Nam (Faculty)
Imran Kays (Graduate Research Assistant)
Usman Ibrahim (Graduate Research Assistant)
Connor Cantrell (Undergraduate Research Assistant)
g. Dr. Roger Purcell (Former PI, Current Part-time Faculty)
All members of the team are performing this work in an effort to support the improvement of
Surveying-Geomatics education for the Georgia Department of transportation and the State of
Georgia.

hO o0 o

2. Purpose of the Study: The purpose of this research is to provide a viable solution to the lack of
Surveying-Geomatics education availability for place-bound students, traditional residential
students and the associated lack of availability of new employees and existing GDOT personnel
that are properly educated in Surveying-Geomatics for the 21st Century.

3. Procedures to be followed for this survey which supports the project research: Participation in this
survey will include completion of 51 multiple-choice and fill-in questions. Submission of the
survey will prompted for the participant at the end of the survey.

4. Risks: Google Forms will be used for the online version of the survey and IP addresses will not
be identified or collected by the research team with the survey submission. If Google collects IP
addresses from the devices used to complete the survey, we will not request or obtain that
information from Google. Thus, all survey submissions will remain completely anonymous to the
research team.

5. Benefits:

a. The benefits to you as a participant: As a participant, you will receive the indirect benefit of
having access to the information gleaned form this research and this survey as made
available by the Georgia Department of Transportation.

b. The benefits to society, in particular to residents of Georgia, will be a larger and better
educated workforce in Surveying-Geomatics.

6. Duration/Time required from the participant: The estimated time to take the survey is 20 minutes.
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7. Statement of Confidentiality: Data will be made available to the members of the research team
and will be maintained on a shared drive provided by Georgia Southern University. Data will be
kept in a secure location at all times for a minimum of 3 years following completion of the study.

8. Future use of data: Deidentified or coded data from this study may be placed in
a publically available repository for study validation and further research. You will not be
identified by name in the data set or any reports using information obtained from this study, and
your confidentiality as a participant in this study will remain secure. Subsequent uses of records
and data will be subject to standard data use policies which protect the anonymity of individuals
and institutions.

9. Right to Ask Questions: Participants have the right to ask questions and have those questions
answered. If you have questions about this study, please contact the researcher named above,
whose contact information is located at the end of the informed consent. For questions
concerning your rights as a research participant, contact Georgia Southern University Institutional
Review Board at 912-478-5465 or irb@georgiasouthern.edu.

10. Voluntary Participation: Participation in the survey is voluntary. Participation may be ended at
any time and all questions do not have to be answered. Final submission of the survey is
voluntary as well.

11. Penalty: There is no penalty for deciding not to participate in the study; participants may decide at
any time they don’t want to participate further and may withdraw without penalty or retribution.

12. Participants must be 18 years of age or older to consent to participate in this research survey.

Upon request, you will be given a copy of this consent form to keep for your records. This project has
been reviewed and approved by the GS Institutional Review Board under tracking number; H21201.

Title of Project: Meeting the 21st Century Surveying-Geomatics Education Needs of GDOT and Georgia
Principal Investigator: Dr. David Scott, 912-478-6453, dscott@georgiasouthern.edu
Other Investigator(s): Dr. Gustavo Maldonado, 912-478-0016, gmaldonado@georgiasouthern.edu

Dr. Soonkie Nam, 912-478-2343, snam@georgiasouthern.edu,

Online version of survey:

Statement provided in Question 1 of the survey: Based on your completion and submission of this first
question of the survey and your submission of the survey itself, you are giving your consent for project
researchers to utilize the information that you provide for research purposes for the improvement of
Surveying-Geomatics Education in the State of Georgia. Your identity will remain anonymous throughout
the research process.

Paper version of survey:

Statement provided in Question 1 of the survey: Based on your completion and submission of this first
question of the survey and your submission of the survey itself, you are giving your consent for project
researchers to utilize the information that you provide for research purposes for the improvement of
Surveying-Geomatics Education in the State of Georgia. Your identity will remain anonymous throughout
the research process.
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APPENDIX J: SURVEY DOCUMENT

Survey on SURVEYING-GEOMATICS in GA

The purpose of this survey is to collect data to enhance the Land Surveying/Geomatics education and
profession in Georgia, USA. The survey contains a total of 37 brief multiple- choice questions with 14 of
them requiring a short-written answer in their parts b. All the questions are distributed in 4 sections. It
may take 20 minutes to conscientiously answer allof them. Your responses are greatly appreciated by
Georgia Southern University and the Georgia Department of Transportation.

SECTION 1 of 4: Participant's characteristics

Section 1 contains five questions.

[1-01] What is your level of education?

(Based on your completion and submission of this first question of the survey and your
submission of the survey itself, you are giving your consent for project researchers to utilize the
information that you provide for research purposes for the improvement of Surveying-Geomatics
Education in the State of Georgia. Youridentity will remain anonymous throughout the research
process.) Mark only one oval. MARK ONLY ONE OVAL.

Non-traditional pathway
) Bachelor's Degree

Master's degree

Doctoral degree

Other

[1-02] Do you specialize in any one area of Surveying-Geomatics? (l.e., Terrestrial
Surveying or GPS Surveying or GIS or Mapping, etc.). MARK ONLY ONE OVAL.

Yes

No

[1-03] Are you employed by a public entity? (Federal, State or Local
Government/Agency). MARK ONLY ONE OVAL.

Yes

No

[1-04] Are you a licensed Professional Land Surveyor in the State of Georgia?
MARK ONLY ONE OVAL.

Yes

No
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[1-05] To estimate the economic impact of surveying in Georgia, the following ranges of
annual salary are given. Please indicate your current range. MARK ONLY ONE OVAL.

() $20K - $39K
() $40K - $59K
() $60K - $79K
() $80K - $99K
(") $I00K and over

Section 2 of 4: Surveying-Geomatics Body of Knowledge

This section contains 10 questions

[2-01] Consider the following five (5) subareas of the TERRESTRIAL- and SATELLITE-BASED
POSITIONING CATEGORY. What order would you rank these subareas in consideration of their
importance to your daily operation within Surveying-Geomatics? (With 1st = Greatest Importance).
PLEASE, SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

Tst 2nd 3rd 4th 5th
Measurements O ) @) O @)
Data Analysis and Management @ @ Q @ C)
Adjustments @) ) D ) O
Coordinate Geometry @ D) ) @) @)
Information Extraction (:> C\ C> (:) (D

[2-02] Based on your personal experience in Surveying-Geomatics, given the five (5) subareas
within the TERRESTRIAL- and SATELLITE-BASED POSITIONING category, what order would you
rank these subareas in terms of strongest to weakest for knowledge and skill for a newly licensed
Land Surveyor in Training (LSIT) in Georgia? (With 1st = Strongest). PLEASE, SELECT ONLY ONE
OPTION PERROW AND PER COLUMN.

Tst 2nd 3rd 4th 5th
Measurements O S @) ) @)
Data Analysis and Management () D C @ @)
Adjustments O ) @) O O
Coordinate Geometry (i) Q Q Q Q
Information Extraction @) O D @) @)

237



[2-03] Given the below nine (9) subareas of the GEOSPATIAL SCIENCE CATEGORY, what order would
you rank the top five (5) of them in consideration of their importance to your daily operation within
Surveying-Geomatics? (With 1st = Greatest Importance). PLEASE, SELECT ONLY ONE OPTION PER
COLUMN.

st 2nd 3rd 4th 5th
Conceptual Foundations O O Q O O
Data Modeling O O O -, O
Design Aspects @ Q D Q @
Geospatial Data O O Q O Q
Data Manipulation Q Q Q O O
Analytical Methods Q @ Q Q O
Cartography and Visualizations Q Q Q Q O
Legal and Ethical Aspects of GIS @ O O O D
Management and Organization Aspects @ Q O O Q

[2-04] Given the below nine (9) subareas of the GEOSPATIAL SCIENCE CATEGORY, based on your
personal experience in Surveying-Geomatics, what order would you rank the weakest top (5) of them in
terms of knowledge and skill of a newly licensed Land Surveyor in Training (LSIT) in Georgia? PLEASE,
SELECT ONLY ONE OPTION PER COLUMN.

Weakest Extremely Very Moderately Weak
Weak Weak Weak

Conceptual Foundations

Data Modeling

Design Aspects

Geospatial Data

Data Manipulation

Analytical Methods

Cartography and Visualizations

Legal and Ethical Aspects of GIS

01010000 (0|0|0
010100000 |0]|0
01010000 (0|0]|0
010100000 |0|0
01010000 (0|0]|0

Management and Organization Aspects
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[2-05] Given the below nineteen (19) subareas of the IMAGING SCIENCE CATEGORY, what order
would you rank the top five (5) of them in consideration of their importance to your daily operation
within Surveying-Geomatics? (With 1st = Greatest Importance). PLEASE, SELECT ONLY ONE OPTION
PER COLUMN.

1st 2nd 3rd 4th 5th
Cameras and Photography Q Q CD Q D
Radiometry, Detection and Sensing @) ) @) @) )
Frame Geometry @) @) - ), -
Imaging Measurements O @ C} C) Q
Stereoscopy and Parallax D D (3 O Q
g:;?;;rr\:;cﬁle::lyodelmg and Analytical Q O O Q O
Computer Vision O O O O Q
Efrt:)r:\;:;opn; gAac:jil(;\:.‘tment, Statistics, and D O (D D O
Stereo Restitution D) @) £ O g )
Rectification and Resampling @) @) ) - €
Mapping and Cartography O D) ) O -
E);)doeg:ir:ghy and Digital Elevation D O O O O
Digital Photogrammetry (D O O O O
Project Planning Q O Q Q O
Close-Range Photogrammetry (@) @) D - @)
Satellite Photogrammetry Q Q Q O Q
Remote Sensing Q O O D
Active Sensing with LIDAR O O 8 O &
Applications C> — C:D Q Q
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[2-06] Given the below nineteen (19) subareas of the IMAGING SCIENCE CATEGORY, based on your
personal experience in Surveying-Geomatics, what order would you rank the weakest top five (5) of
them in terms of knowledge and skill of a newly licensed Land Surveyor in Training (LSIT) in Georgia?
PLEASE, SELECT ONLY ONE OPTION PER COLUMN.

Extremely Very Moderately
Weak Weak Weak

)

Weakest

Cameras and Photography

0
9
0
0

Radiometry, Detection and

D) ) .
sy O O O - -,
Frame Geometry - ¢ ) L @)
Imaging Measurements O C) £ = O Q
Stereoscopy and Parallax O @) ) ) D)
Mathematical Modeling and — — = = =
Analytical Photogrammetry O St - -
Computer Vision O C O @) )
Estimation, Adjustment,
Statistics, and Error O - @) O )
Propagation
Stereo Restitution ) D O O Q
Rectification and Resampling @ L D @ C)
Mapping and Cartography € @) - @) )
Topography and Digital — ~ S
@) C ) O -

Elevation Modeling

Digital Photogrammetry @) @) O O @)
Project Planning @) o O ) @)
Close-Range Photogrammetry D O D CD Ci)
Satellite Photogrammetry O & - ) O &
Remote Sensing Q <D Q Q Q
Active Sensing with LiDAR ) O O O -
Applications @ Q C) D Q
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[2-07] Given the below four (4) subareas of the LAND STEWARDSHIP CATEGORY, what order would
you rank them in consideration of their importance to your daily operation within Surveying-Geomatics?
(With 1st = Greatest Importance). PLEASE, SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

Tst 2nd 3rd 4th

-
-

-

Communication Skills

o O
Site Design and Resource Management @ @D
Ll K

Site Constraints

0 10(0|0

Project Administration, Management and
Organization @ Q

O

[2-08] Given the below four (4) subareas of the LAND STEWARDSHIP CATEGORY, based on your
personal experience on Surveying-Geomatics, what order would you rank them in terms of strongest to
weakest for knowledge and skill for a newly licensed Land Surveyor in Training (LSIT) in Georgia?
PLEASE, SELECT ONLY ONE OPTION PER ROW.

Very Very

St Weak
Strong roRg e Weak
Communication Skills @) & D @
Site Design and Resource Management O (:j C Q
Site Constraints ) D O CD)

Project Administration, Management and
Organization X
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[2-09] Given the below three (3) subareas of the LEGAL ASPECTS CATEGORY, what order would you
rank them in consideration of their importance to your daily operation within Surveying-Geomatics?
(With 1st = Greatest Importance). PLEASE, SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

1st 2nd 3rd

Legal Systems
Legal Resources

Law and Business

[2-10] Given the below three (3) subareas of the LEGAL ASPECTS CATEGORY, based on your personal
experience on Surveying-Geomatics, what order would you rank them in terms of strongest to weakest
for knowledge and skill for a newly licensed Land Surveyor in Training (LSIT) in Georgia? PLEASE,
SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

Strong Normal Weak
Legal Systems
Legal Resources

Law and Business

Section 3 of 4:
Surveying-GeomaticsJob Positions Matrix Analysis

This section contains ten questions. Three of them have two parts (a and b)
[3-01a] From this analysis, the Bachelor of Science (BS) degree is the most prominent requirement
for most surveying-geomatics job positions. Do you think the BS requirement represents the minimum
qualification of Land Surveyors in Georgia in the 21st century? MARK ONLY ONE OVAL.

Yes

No

Maybe
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[3-01b] Please, briefly elaborate on your selected answer to the previous question[3-01a] or write "No
comment".

[3-02] GDOT created the following Surveying-Geomatics job positions: "Location Bureau Chief",
"Engineering Operations Manager", "Assistant Consultant Compliance Supervisor", "Consultant
Compliance Supervisor", "Quality AssuranceSupervisor", "Statewide Cadastral Supervisor", "Statewide

’

Geodetic Supervisor", "Statewide Survey data Specialist", "Assistant Statewide Survey Data Specialist",
"Surveying Technician 2", "Surveying Technician 1", "Computations Technician", "Survey Party Chief",
and "Assistant Survey Party Chief". Do you think those positions can be used as a tool to analyze
surveying-geomatics positions availability in Southeastern United States?
MARK ONLY ONE OVAL.

Yes

No

I do not know
[3-03] From this analysis, there is no detectable correlation between the surveying-geomatics job
positions available and the number of new surveying graduates. Do you think the number of available
surveying jobs is adequate for the number of yearly surveying graduates?
MARK ONLY ONE OVAL.

Yes

No

I do not know
[3-04] From this analysis, Professional Land Surveying licensure appears to be avery important
requirement. Do you think having licensure improves the performance of surveyors on the job?
MARK ONLY ONE OVAL.

Yes

No

| do not know
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[3-05] From this analysis, it was apparent the below software/geospatial skills groups are essential to

employers when considering candidates to be hired. Please, rank these groups in order of importance

(where 1st = Most Important Group). PLEASE, SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.
Tst 2nd 3rd 4th

GIS
Remote Sensing
LiDAR

Others

[3-06a] From our current research, it is noted that students should be exposed to geospatial
applications while in school to better prepare them for job opportunities upon graduation. Some of the
means identified to accomplish this are listed below. PLEASE, SELECT ALL ANSWERS THAT ARE
APPROPRIATE.

(a) Including more geospatial courses in the curriculum

(b) Modifying/improving existing courses

(c) Other

[3-06b]: Please, briefly elaborate on your selected item(s) in the previous question [3-06a] or write
“No comment".
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[3-07a] Based on this analysis, the largest number of available positions in Surveying-Geomatics are in
field operations. Do you think that most new Surveying-Geomatics jobs require mostly field work?
MARK ONLY ONE OVAL.

Strongly agree

Agree

Disagree

Strongly disagree

Indifferent

[3-07b] Please, briefly elaborate on your selected answer to the previous question [3-07a] or write "No
comment".

[3-08] From this analysis, most of the new Surveying-Geomatics jobs reviewed require no in-house
experience. Do you think this lack of in-house experience will impact the new employee’s
performance on the job? MARK ONLY ONE OVAL.

Yes
No

| do not know

[3-09] Many of the Surveying-Geomatics jobs require some number of years of prior experience. Do you
think hiring should be based on the number of years of experience of the new employee? MARK ONLY
ONE OVAL.

Yes
No

| do not know
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[3-10] From this analysis, it is seen that the annual salary for Surveying-Geomatics jobs ranges from
$22k to S116k. In general, do you think that these salaries are large enough considering responsibility,
education, and experience requirements for modern Surveying-Geomatics positions? MARK ONLY ONE
OVAL.

Yes

No

Section 4 of 4: Georgia Surveying-Geomatics
Education/Subject Coverage Matrix Analysis

[4-01a] Please, rank the below pathways from best to worst regarding your perception on their
adequacy/sufficiency to prepare students for the FS/PS exam? PLEASE, SELECT ONLY ONE OPTION PER
ROW AND PER COLUMN.

Best Normal Worst

Completion of Certificate
Completion of BS

Non-traditional learning

[4-01b] Please, briefly elaborate on your answers to the previous question [4-01a]. If you think those
are not adequate pathways, please describe below your desired course of study or write “No
comment”.

246



[4-02a] Given your Surveying-Geomatics experience, select an answer for each of the below questions
on the new S-G employee’s performance in the professional field, at the current levels of educational
background. PLEASE, SELECT ONLY ONE OPTION PER ROW.

Yes Maybe No

Is the knowledge about the instrument(s)

— ) O L)

Is the knowledge about land surveying law

vy O O O
Is the knowledge of professional practice — —

good? — — -
Are the communication skills good? C ) P @)
Igso'glcf?knowledge of professional ethics D Q C )
Is the knowledge about GIS good? ) @) @)

Is the knowledge about Photogrammetry and

&3 )
Drones good? - __/ __/
Is the knowledge about LiDAR good? ) @ (.

[4-02b] Consider the previous question [4-02a] and briefly provide your opinion(s) or write "No
comment".
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[4-03a] The Georgia Board of Registration considers five levels of Surveying- Geomatics courses:
S1=Foundations in Surveying; S2=Advanced Surveying; S3=Legal Aspects; S4=Professional Practice;
and S5+=Additional Courses (i.e., GIS, LiDAR, Photogrammetry courses). Please, indicate your
perception on how these course levels support the requirements of advanced technologies in the S-G
field. PLEASE, SELECT ALL ANSWERS THAT ARE APPROPRIATE.

Courses only cover the fundamentals of surveying

Courses cover limited technologies supporting only a handful of instruments in
the industry

Courses create the background for advanced technologies

Courses cover all the advanced technologies

[4-03b] Consider the previous question [4-03a]. If you have a different opinion, please briefly describe
it, or write "No comment".

[4-04a] Georgia has four Surveying-Geomatics educational institutions, i.e., Albany Technical College
(ATC), Georgia Southern University (GA Southern), Kennesaw State University (KSU), and University of
North Georgia (UNG). They support the S-G educational needs of the state as per the new Georgia
Board of Registration policy (2018). Please, indicate your perception on the ability of these institutions
to provide the required number of professional surveyors in Georgia? PLEASE, SELECT ONLY ONE
OPTION PER ROW.

Number of
Number of graduates  Number of graduates

graduates | do not
J barely meets the are less than the
surpasses the ' N know
2 requirements. requirements.
requirements.
ATC
GA
Southern
KSU
UNG

248



[4-04b] Consider the previous question [4-04a]. If you have a different opinion, please briefly describe
it or write "No comment".

[4-05a] Do you think the Surveying-Geomatics educational institutions in Georgia can provide the
required knowledge for the 21st century? PLEASE, SELECT ONLY ONE OPTION PER ROW.

The
The institution has mstlt.utl'on ; _The_ : .The'
have limited institutions institutions
all the advanced lab S
. B lab have limited have
instruments/facilities .
sk instruments lab advanced
and sufficient ) | do not
2 and few instruments lab
professional . ’ know
D professional but instruments
instructors to . vy
instructors sufficient but lack
support the el . .
¥ providing professional professional
technologies. N )
fundamental instructors. instructors.
learning only.
ATC O O O o O
GA R ;7
) )
Southern (_\) / ( ) / O
KSu O O O @ @)
UNG (7/ (_/ = 4 '\/ J ( )

[4-05b] Consider the previous question [4-05a]. If you have a different opinion, please briefly
describe it, or write "No comment".
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[4-06a] Do you think the Surveying-Geomatics instructional capabilities at the Georgia S-G
educational institutions are meeting the professional needs?
PLEASE, SELECT ONLY ONE OPTION PER ROW.

Students are learning . Students
. Students are learning
all the required s cannot apply
5 specific problems only : I do not
professional their
but cannot accommodate ; know
knowledge from the A ) knowledge in
: the changes in situation. :
instructors. the field at all.
ATC O O O O
GA = — a -
Southern — — — S
KSU O @) -, )
UNG O O O @)

[4-06b] Consider the previous question [4-06a]. If you have a different opinion,please briefly describe
it, or write "No comment".

[4-07] Given the following options, please select what you think is the most effective method of class
presentation for student learning? PLEASE, SELECT ONLY ONE OPTION PER ROW.

Face-to- I do not
Online  Hybrid
face know
Acquisition/Assimilation of knowledge @ @ D O
Knowledge sharing and problem-based N — ~ —
learning = . = )
Time flexibility b @) @ @D
Presentation & O - € 3
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[4-08a] Considering face-to-face, online, and hybrid class course presentation methods, which one is
the most suitable for Surveying-Geomatics courses? MARK ONLY ONE OVAL.

(‘ : Face-to-face class is more suitable because students have more interaction with the
instructors and can operate surveying instruments with hands.

g
(

() Online class is more suitable because students can learn from a distant place and
have the flexibility of time.

() Hybrid class is more suitable because students can learn from a distance and when
required they can interact with the instructor face-to-face and operate instruments with
their own hands.

[4-08b] Consider the previous question [4-08a]. If you have a different opinion, please briefly describe,
it or write "No comment".

[4-09a] Please, compare and rank (from 1st = Maximum to 4th = Minimum) the four Surveying-
Geomatics educational institutions in Georgia, according to their availability of S-G courses. PLEASE,
SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

1st 2nd 3rd 4th
AT O O O O
GA Southern () ) @) @)
KSU A S I I S S
UNG o O O O

[4-09b] Consider the previous question [4-09a]. Please, briefly provide a reason for the 1st and 4th
rank or write "No comment".
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[4-10a] Please, compare and rank (from 1st=Maximum to 4th=Minimum) the four Surveying-Geomatics
educational institutions in Georgia, according to the S-G skills of their graduates. PLEASE, SELECT
ONLY ONE OPTION PER ROW AND PER COLUMN.

1st 2nd 3rd 4th
ATC O O - C_
GA Southern () C.) C ) C
KSU ) O O o
UNG O O O B

[4-10b] Consider the previous question [4-10a]. Please, briefly provide a reasonfor the 1st and 4th rank
or write "No comment".

[4-11a] Please, compare and rank (from 1st=Maximum to 4th=Minimum) the four Surveying-Geomatics
educational institutions in Georgia, according to the academic qualifications and experience of S-G
subject instructors. PLEASE, SELECT ONLY ONE OPTION PER ROW AND PER COLUMN.

1st 2nd 3rd 4th
ATC C)) ) ) C
GA Southern () C.) ) C
KSU L) O 3
UNG @) O - B

252



[4-11b] Consider the previous question [4-11a]. Please, briefly provide a reason for the 1st and 4th rank or write
"No comment".

[4-12a] This survey is almost done. Please, rate the quality of this survey by selecting one of the below
grades: MAKR ONLY ONE OVAL.

(5) Excellent
(4) Good
(3) Neutral

(2) Poor

Jo0od

(1) Very Poor

[4-12b] Please, briefly elaborate on your selected ranking from the previous question [4-12a] or write
"No Comment". THIS IS THE LAST QUESTION. Thank you so much for your time and answers.

This content is neither created nor endorsed by Google.

Forms
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APPENDIX K: RAW RESULTS

[1-01] - [1-05]

Timestamp

[1-01] What is your level of education? .

(Based on your completion and
submission of this first question of the
survey and your submission of the
survey itself, you are giving your
consent for project researchers to
utilize the information that you
provide for research purposes for the
improvement of Surveying-Geomatics
Education in the State of Georgia.
Your identity will remain anonymous
throughout the research process.)

[1-02] Do you
specialize in  [1-03] Are you
any one area employed by [1-04] Are you a

of Surveying- a public licensed
Geomatics? entity? Professional
(l.e., Terrestrial (Federal, Land Surveyor

Surveying or State or Local in the State of
GPS Surveying Government/A Georgia?

or GIS or gency)

Mapping, etc.)

254

[1-03] To estimate
the economic
impact of surveying
in Georgia, the
following ranges of
annual salary are
given. Please
indicate your current
range.



[1-01] - [1-05] Cont’d.

Number of Non-traditional
umber o en-iradifiona Yes Yes Yes $20K - $39K
Timestamps pathway
82 17 33 16 61 5
Bachelors No No No $40K - $59K
degree
42 48 65 19 8
Master's
Total Attempts e Total Answers | Total Answers | Total Answers $60K - $79K
83 12 81 81 80 19
Doctoral Comoboration Comoboration Carraboration
degree of Total of Total of Total G = BRI
1 81 81 80 13
Other $100K and over
9 37

Total Answers
81

Corroboration of Total
81
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a2

Corroboration of Total
a2




[2-01]

[2-01] Consider the following five (5)
subareas of the TERRESTRIAL- and
SATELLITE-BASED POSITIONING
CATEGORY. What order would you
rank these subareas in consideration
of their importance to your daily
operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Measurements]

[2-01] Consider the following five (5)
subareas of the TERRESTRIAL- and
SATELLITE-BASED POSITIONING
CATEGORY. What order would you
rank these subareasin consideration
of their importance to your daily
operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Data Analysis and
Management]

[2-01] Consider the following five (5)
subareas of the TERRESTRIAL-and
SATELLITE-BASED POSITIONING
CATEGORY. What order would you
rank these subareas in consideration
of their importance to your daily
operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OFTION PER ROW AND PER
COLUMN. [Adjustments]

[2-01] Consider the following five (5)
subareas of the TERRESTRIAL- and
SATELLITE-BASED POSITIONING
CATEGORY. What order would you
rank these subareas in consideration
of their importance to your daily
operation within Surveying-
Geomatics? (With 1st = Greatest
Impaortance). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Coordinate Geometry]

[2-01] Consider the following five (5)
subareas of the TERRESTRIAL- and
SATELLITE-BASED POSITIONING
CATEGORY. What order would you
rank these subareas in consideration
of their importance to your daily
operation within Surveying-
Geomatics? (With 1st = Greatest
Impaortance). PLEASE SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Information Extraction]

1st

1st

1st

1st

1st

40 30 2 2 6
2nd 2nd 2nd 2nd 2nd
18 26 13 15 7
3rd 3rd 3rd 3rd 3rd
13 13 22 17 15
4th 4th 4th 4th 4th
6 7 25 32 8
5th 5th 5th 5th 5th
2 4 16 12 43

Total Answers
79

Total Answers
80

Total Answers
78

Total Answers
78

Total Answers
79

Corroboration of Total
79

Corroboration of Total
80

Corroboration of Total
78

Corroboration of Total
78

Corroboration of Total
79
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[2-02]

[2-02] Based on your personal
experience in Surveying-Geomatics,
given the five {5) subareas within the
TERRESTRIAL- and SATELLITE-BASED
POSITIONING category, what order
would you rank these subareasin
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? (With 1st =
Strongest). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Measurement]

[2-02] Based on your personal
experience in Surveying-Geomatics,
given the five (5) subareas within the
TERRESTRIAL- and SATELLITE-BASED
POSITIONING category, what order
would you rank these subareasin
terms of strongest to weakest far
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? (With 1st =
Strongest). PLEASE, SELECT ONLY
ONE OFPTION PER ROW AND PER
COLUMN. [Data Analysis and
Management]

[2-02] Based on your personal
experience in Surveying-Geomatics,
given the five (5) subareas within the
TERRESTRIAL-and SATELLITE-BASED
POSITIONING category, what order
would you rank these subareasin
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT)in Georgia? (With 1st =
Strongest). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Adjustments]

[2-02] Based on your personal
experience in Surveying-Geomatics,
given the five (5) subareas within the
TERRESTRIAL-and SATELLITE-BASED
POSITIONING category, what order
would you rank these subareasin
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? (With 1st =
Strongest). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Coordinate Geometry]

[2-02] Based on your personal
experience in Surveying-Geomatics,
given the five (5) subareas within the
TERRESTRIAL-and SATELLITE-BASED
POSITIONING category, what order
would you rank these subareasin
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? (With 1st =
Strongest). PLEASE, SELECT ONLY
ONE OPTION PER ROW AND PER
COLUMN. [Information Extraction]

1st 1st 1st 1st 1st
41 23 2 5 6
2nd 2nd 2nd 2nd 2nd
11 19 12 18 17
3rd 3rd 3rd 3rd 3rd
10 10 26 20 11
4th 4th 4th 4th 4th
10 16 18 21 12
5th 5th 5th 5th 5th
6 10 18 10 30

Total Answers
78

Total Answers
78

Total Answers
76

Total Answers
74

Total Answers
76

Corroboration of Total
78

Corroboration of Total
78

Corroboration of Total
76

Corroboration of Total
74

Corroboration of Total
76
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[2-03]

[2-03] Given the below nine (9) [2-03] Given the below nine (9) [2-03] Given the below nine (9) [2-03] Given the below nine (9) [2-03] Given the below nine (9)
subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE
CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you
rank the top five (5) of them Iin rank the top five (5) of them In rank the top five (5) of them in rank the top five (5) of them In rank the top five (5) of them in
consideration of their importance to  consideration of their importance to consideration of their importance to  consideration of their importance to  consideration of their importance to
your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance) PLEASE, SELECT ONLY  Importance) PLEASE, SELECT ONLY Importance) PLEASE, SELECT ONLY Importance) PLEASE, SELECT ONLY Importance) PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. ONE OFTION PER COLUMN. [Data ONE OFTION PER COLUMN. [Design ONE OPTION PER COLUMN. ONE OPTION PER COLUMN. [Data
[Conceptual Foundations] Modeling] Aspects] [Geospatial Data] Manipulation]

1st 1st 1st 1st 1st
12 3 3 17 -
2nd 2nd 2nd 2nd 2nd
6 9 5 13 9
3rd 3rd 3rd 3rd 3rd
8 11 5 13 9
4th 4th 4th 4th 4th
4 12 9 6 13
5th 5th 5th 5th 5th
6 10 10 6 11
Total Answers Total Answers Total Answers Total Answers Total Answers
36 45 32 55 49
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
36 45 32 55 49
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[2-03] Given the below nine (9)
subareas of the GEOSPATIAL SCIENCE
CATEGORY, what order would you
rank the top five (5} of them in
consideration of their importance to
your daily operation within Surveying-
Geomatics? (With 1st = Greatest
Importance} PLEASE, SELECT ONLY
ONE OPTION PER COLUMN.

[Manage ment and Organization
Aspects]

[2-03] Given the below nine {9} [2-03] Given the below nine {9} [2-03] Given the below nine (9}
subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE
CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you
rank the top five (5) of them in rank the top five (5} of them in rank the top five (5} of them in
consideration of their importance to  consideration of their importance to  consideration of their importance to
your daily operation within Surveying- your daily operation within Surveying- your daily operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance} PLEASE, SELECT ONLY Importance) PLEASE, SELECT ONLY Importance} PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. ONE OPTION PER COLUMN. ONE OPTION PER COLUMN. [Legal
[Analytical Methods] [Cartography and Visualizations] and Ethical Aspects of GIS]

1st 1st 1st 1st
7 7 7 13
2nd 2nd 2nd 2nd
13 6 6 8
3rd 3rd 3rd 3rd
9 4 9 8
4th dth dth 4th
13 5 3 9
5th 5th Sth 5th
7 8 3 12
Total Answers Total Answers Total Answers Total Answers
49 30 28 50
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
49 30 28 50
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[2-04]

[2-04] Given the below nine (9) [2-04] Given the below nine (9) [2-04] Given the below nine (9) [2-04] Given the below nine (9) [2-04] Given the below nine (9)
subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE
CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics,

what order would you rank the what order would you rank the what order would you rank the what order would you rank the what order would you rank the
weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of
knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly
licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT (LSIT)in Georgia? PLEASE, SELECT (LSIT)in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN.
[Conceptual Foundations] [Data Modeling] [Desing Aspects] [Geospatial Data] [Data Manipulation]

Weakest
12

Weakest
8

Weakest
4

Weakest
2

Weakest
5

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

8 8 11 2 12
Very Weak Very Weak Very Weak Very Weak Very Weak
6 5 8 5 15

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

4 9 16 8 4
Weak Weak Weak Weak Weak
12 9 3 6 9

Total Answers
42

Total Answers
39

Total Answers
42

Total Answers
23

Total Answers
45

Corroboration of Total
42

Corroboration of Total
39

Corroboration of Total
42

Corroboration of Total
23

Corroboration of Total
45
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[2-04] Given the below nine (9)
subareas of the GEOSPATIAL SCIENCE
CATEGORY, based con your personal
experience in Surveying-Geomatics,
what order would you rank the
weakest top five (5) of them in terms of
knowledge and skill of a newly
licensed Land Surveyor in Training

[2-04] Given the below nine (9) [2-04] Given the below nine {9) [2-04] Given the below nine (9)
subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE subareas of the GEOSPATIAL SCIENCE
CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics
what order would you rank the what order would you rank the what order would you rank the
weakest top five {(5) of them in terms of weakest top five (5) of them in terms of weakest top five (3) of them in terms of
knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly

licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training . .

LSIT) in Georgia? PLEASE SELECT
{LSIT) in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE SELECT (LSIT)in Georgia? PLEASE, SELECT (ONLY)ONE OP?I']ON PER C:ZE)'LUMN
ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ’

[Management and Organization

[Analytical Methods] Aspects]

[Cartography and Visualizations] [Legal and Ethical Aspects of GIS]

Weakest Weakest Weakest Weakest
11 4 11 16
Extremely Weak Extremely Weak Extremely Weak Extremely Weak
8 6 7 12
Very Weak Very Weak Very Weak Very Weak
12 6 7 9
Moderately VWeak Moderately YWeak Moderately Weak Moderately Weak
11 8 2 9
Weak Weak Wealk Weak
10 6 11 6
Total Answers Total Answers Total Answers Total Answers
52 30 38 52
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
52 30 38 52
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[2-05]

[2-05] Given the below nineteen {(19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you
rank the top five (5) of them Iin rank the top five (5) of them In rank the top five (5) of them in rank the top five (5) of them In rank the top five (5) of them in
consideration of their importance to  consideration of their importance to consideration of their importance to  consideration of their importance to  consideration of their importance to
your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECTONLY Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. [Cameras ONE OPTION PER COLUMN. ONE OPTION PER COLUMN. [Frame ONE OPTION PER COLUMN. [Imaging ONE OPTION PER COLUMN.

and Photography] [Radiometry, Detection and Sensing] Geometry] Measurements] [Stereoscopy and Parallax]

1st 1st 1st 1st 1st
8 0 0 4 0
2nd 2nd 2nd 2nd 2nd
1 2 0 2 0
3rd 3rd 3rd 3rd 3rd
1 0 1 6 1
4th 4th 4th 4th 4th
4 0 0 5 0
5th 5th 5th 5th 5th
2 0 0 5 0
Total Answers Total Answers Total Answers Total Answers Total Answers
16 2 1 22 1
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
16 2 1 22 1
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[2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, what order would you
rank the top five (5) ofthem in
consideration of their Importance to
your daily operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN.
[Mathematical Modeling and
Analytical Photogrammetry]

[2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, what order would you
rank the top five (5) of them in
consideration of their importance to
your daily operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN.
[Estimation, Adjustment, Statistics, and
Error Propagation]

[2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, what order would you CATEGORY, what order would you
rank the top five {3) of them in rank the top five {5) of them in
consideration of their importance to  consideration of their importance to
your dally operation within Surveying- your dally operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. [Stereo ONE OPTION PER COLUMN.
Restitution] [Rectification and Resampling]

[2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, what order would you
rank the top five (5) of them in
consideration of their importance to
your dally operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. [Computer
Vision]

1st 1st 1st 1st 1st
5 0 6 0 0
2nd 2nd 2nd 2nd 2nd
3 5 6 1 0
3rd 3rd 3rd 3rd 3rd
3 0 5 0 2
4th 4th 4th 4th 4th
2 6 4 1 0
5th 5th 5th 5th 5th
3 4 6 0 1
Total Answers Total Answers Total Answers Total Answers Total Answers
16 15 27 2 3
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
16 15 27 2 3
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[2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, what order would you
rank the top five (5) of them in
consideration of thelr importance to
your daily operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY
ONE OFTION PER COLUMN.
[Topography and Digital Elevation
Modeling]

[2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you
rank the top five (5) of them in rank the top five {3) of them in rank the top five {5) of them in
consideration of their importance to  consideration of their importance to  consideration of their importance to
your dally operation within Surveying- your dally operation within Surveying- your dally operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY Importance). PLEASE, SELECT ONLY
ONE OFTION PER COLUMN. [Digital ONE OPTION PER COLUMN. [Project ONE OPTION PER COLUMN. [Close-
Photogrammetry] Planning] Range Photogrammetry]

[2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, what order would you
rank the top five {5) ofthem in
consideration of their importance to
your dally operation within Surveying-
Geomatics? (With 1st = Greatest
Importance). PLEASE SELECT ONLY
ONE OPTION PER COLUMN. [Mapping
and Cartography]

1st 1st 1st 1st 1st
13 13 1 12 0
2nd 2nd 2nd 2nd 2nd
13 21 3 5 1
3rd 3rd 3rd 3rd 3rd
8 10 2 12 2
4th 4th 4th 4th 4th
2 6 8 7 3
5th 5th 5th 5th 5th
4 6 4 5 2
Total Answers Total Answers Total Answers Total Answers Total Answers
40 56 18 41 8
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
40 56 18 41 8
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[2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19) [2-05] Given the below nineteen (19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you CATEGORY, what order would you
rank the top five (8) of them in rank the top five (5) of them in rank the top five (5) of them Iin rank the top five (5) of them Iin
censideration of their importance to consideraticn of their importance to consideraticn of their impertance to consideration of their importance to
your dally operation within Surveying- your dalily operation within Surveying- your dally operation within Surveying- your daily operation within Surveying-
Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest Geomatics? (With 1st = Greatest
Importance). PLEASE SELECT ONLY Importance). PLEASE, SELECT ONLY Importance). PLEASE SELECT ONLY Importance). PLEASE, SELECT ONLY
ONE OPTION PER COLUMN. [Satellite ONE OPTION PER COLUMN. [Remote ONE OPTION PER COLUMN. [Active ONE OPTION PER COLUMN.
Photogrammetry] Sensing] Sensing with LiDAR] [Applications]

1st 1st 1st 1st
0 3 4 3
2nd 2nd 2nd 2nd
1 2 4 1
3rd 3rd 3rd 3rd
5 5 6 0
4th dth dth dth
4 3 8 5
Sth 5th 5th 5th
3 2 10 10
Total Answers Total Answers Total Answers Total Answers
13 15 32 19
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
13 15 32 19

265




[2-06]

[2-06] Given the below nineteen (19) [2-06] Given the below nineteen {19) [2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19) [2-06] Given the below nineteen {19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics,
what order would you rank the what order would you rank the what order would you rank the what order would you rank the what order would you rank the
weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of
knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly

licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT (LSIT)in Georgia? PLEASE, SELECT (LSIT)in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN.

[Cameras and Photography] [Radiometry, Detection and Sensing] [Frame Geometry] [Imaging Measurements] [Stereoscopy and Parallax]

Weakest
3

Weakest
2

Weakest
2

Weakest
4

Weakest
4

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

4 4 1 B 5
Very Weak Very Weak Very Weak Very Weak Very Weak
1 3 5 1 2

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

2 2 0 3 2
Weak Weak Weak Weak Weak
2 1 4 2 7

Total Answers
12

Total Answers
12

Total Answers
12

Total Answers
13

Total Answers
20

Corroboration of Total
12

Corroboration of Total
12

Corroboration of Total
12

Corroboration of Total
13

Corroboration of Total
20
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[2-06] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, based on your personal
experience in Surveying-Geomatics,
what order would you rank the

[2-06] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, based on your personal
experience in Surveying-Geomatics,
what order would you rank the

[2-06] Given the below nineteen (19)
subareas of the IMAGING SCIENCE

CATEGORY, based on your personal
experience in Surveying-Geomatics,

[2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19)
subareas of the INAGING SCIENCE subareas of the IMAGING SCIENCE

CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics, experience in Surveying-Geomatics,

m what order would you rank the . what order would you rank the what order would you rank the
weakest top five (5) of them in terms of . weakest top five (5) of them in terms of . 5
e Er A e R e (ewer] weakest top five (5) of them in terms of e RE D et R ot ] weakest top five (5) of them in terms of weakest top five (5) of them in terms of
Iicensedgll.and StreEer i Tra!i{ning knowledge and skill of a newly Iicensed?_and S i Trarning knowledge and skill of a newly knowledge and skill of a newly
. . licensed Land Surveyor in Training . . licensed Land Surveyor in Training licensed Land Surveyor in Training
? ?

g.hsul-? QNEQSIEZIN PPLEE';"gg’L?J':ﬂL:CT (LSIT) in Georgia? PLEASE, SELECT g“ﬁl'_? ('D”Ng%’;?r'lzh:;?gg‘jﬁfm (LSIT) in Georgia? PLEASE, SELECT  (LSIT) in Georgia? PLEASE, SELECT
[Mathematical Modeling and ’ ONLY ONE OPTION PER COLUMN. [Estimation, Adjustment Statist[c. . ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN.

9 [Computer Vision] » AC) ! S [Stereo Restitution] [Rectification and Resampling]

Analytical Photogrammetry] Error Propagation]

Weakest

5

Weakest
2

Weakest

5

Weakest

4

Weakest

1

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

3 1 5 5 2
Very Weak Very Weak Very Weak Very Weak Very Weak
1 2 8 2 3

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

7 2 4 4 2
Weak Weak Weak Weak Weak
4 2 5 3 3

Total Answers
20

Total Answers
9

Total Answers
27

Total Answers
18

Total Answers
11

Corroboration of Total
20

Corroboration of Total
9

Corroboration of Total
27

Corroboration of Total
18

Corroboration of Total
11
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[2-06] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, based on your personal
experience in Surveying-Geomatics,
what order would you rank the
weakest top five (5) of them in terms of
knowledge and skill of a newly
licensed Land Surveyor in Training

[2-06] Given the below nineteen (19)
subareas of the IMAGING SCIENCE
CATEGORY, based on your personal
experience in Surveying-Geomatics,
what order would you rank the
weakest top five (5) of them in terms of
knowledge and skill of a newly

[2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19)
subareas of the INAGING SCIENCE subareas of the INAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics, experience in Surveying-Geomatics, experience in Surveying-Geomatics,
what order would you rank the what order would you rank the what order would you rank the
weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of
knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly

Ilcense:d Land ?urveyor in Training (LSIT) in Gaorgia? PLEASE, SELECT Ilcensatd Land ?urveyor in Training Ilcensetd Land ?urveyor in Training Ilcensetd Land ?urveyor in Training
(LSIT) in Georgia? PLEASE, SELECT ONLY ONE OPTION PER COLUMN (LSIT)in Georgia? PLEASE SELECT (LSIT) in Georgia? PLEASE SELECT (LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER COLUMN. ) ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN.

[Topography and Digital Elevation

[Mapping and Cartography] Modeling]

[Digital Photogrammetry] [Project Planning] [Close-Range Photogrammetry]

Weakest
3

Weakest
2

Weakest
2

Weakest
9

Weakest

1

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

Extremely Weak

3 5 4 3 0
Very Weak Very Weak Very Weak Very Weak Very Weak
9 6 3 4 0

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

Moderately Weak

5 10 1 2 2
Weak Weak Weak Weak Weak
1 4 1 4 0

Total Answers
21

Total Answers
27

Total Answers
11

Total Answers
22

Total Answers
3

Corroboration of Total
21

Corroboration of Total
27

Corroboration of Total
11

Corroboration of Total
22

Corroboration of Total
3
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[2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19) [2-06] Given the below nineteen (19) [2-06] Given the below nineteen {19)
subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE subareas of the IMAGING SCIENCE
CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal CATEGORY, based on your personal
experience in Surveying-Geomatics  experience in Surveying-Geomatics, experience in Surveying-Geomatics experience in Surveying-Geomatics,
what order would you rank the what order would you rank the what order would you rank the what order would you rank the
weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of weakest top five (5) of them in terms of
knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly knowledge and skill of a newly
licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training licensed Land Surveyor in Training
{LSIT) in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT (LSIT)in Georgia? PLEASE, SELECT (LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN. ONLY ONE OPTION PER COLUMN.
[Satellite Photogrammetry] [Remote Sensing] [Active Sensing with LiDAR] [Applications]

Weakest Weakest Weakest Weakest

1 2 6 2

Extremely Weak Extremely Weak Extremely Weak Extremely Weak
1 1 5 6

Very Weak Very Weak Very Weak Very Weak

4 2 1 3

Moderately VWeak Moderately YWeak Moderately Weak Moderately Weak
0 1 6 3

Weak Weak Wealk Weak
0 6 5 3
Total Answers Total Answers Total Answers Total Answers
6 12 23 17
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total

6 12 23 17
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[2-07]

[2-07] Given the below four {4)
subareas of the LAND STEWARDSHIP
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? (With 1st
= Greatest Importance). PLEASE,
SELECT ONLY ONE OPTION PER ROW
AND PER COLUMN. [Communication
Skills]

[2-07] Given the below four {4)
subareas of the LAND STEWARDSHIP
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? {(With 1st
= Greatest Importance). PLEASE,
SELECT ONLY ONE OPTION PER ROW
AND PER COLUMN. [Site Design and
Resource Management]

[2-07] Given the below four (4)
subareas of the LAND STEWARDSHIP
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? (With 1st
= Greatest Importance). PLEASE,
SELECT ONLY ONE OPTION PER ROW
AND PER COLUMN. [Site Constraints]

[2-07] Given the below four {(4)
subareas of the LAND STEWARDSHIP
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? (With 1st
= Greatest Im portance). PLEASE,
SELECT ONLY ONE OPTION PER ROW
AND PER COLUMN. [Project
Administration, Management and
Organization]

1st 1st 1st 1st

45 8 5] 19

2nd 2nd 2nd 2nd

22 18 9 30

ard 3rd 3rd ard

6 30 28 13

4th 4th 4th 4th

5 24 32 15

Total Answers Total Answers Total Answers Total Answers
78 78 75 77
Corroboration of Total Corrobaration of Total Corroboration of Total Cormraboration of Total

78 78 75 77
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[2-08]

[2-08] Given the below four (4)

subareas of the LAND STEWARDSHIP
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT

ONLY ONE OPTION PER ROW.
[Communication SkKillg]

[2-08] Given the below four {4)
subareas of the LAND STEWARDSHIP
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW. [Site
Design and Resource Management]

[2-08] Given the below four (4)
subareas of the LAND STEWARDSHIP
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW. [Site

Constraints]

[2-08] Given the below four (4)
subareas of the LAND STEWARDSHIP
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and sKill for a newly
licensed Land Surveyor in Training
{LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW. [Project
Administration, Management and
Organization]

Very Strong Very Strong Very Strong Very Strong
27 17 10 14
Strong Strong Strong Strong
9 19 27 14
Weak Viieak Weak Weak
21 29 19 17
Very Weak Very Weak Very Weak Very Weak
18 8 18 28

Total Answers
75

Total Answers
73

Total Answers
74

Total Answers
73

Corroboration of Total
75

Corroboration of Total
73

Comroboration of Total
74

Carroboration of Total
73
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[2-09]

[2-09] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? (With 1st
= Greatest Importance). PLEASE,
SELECT ONLY ONE OPTION PER ROW
AND PER COLUMN. [Legal Systems]

[2-09] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, what order would you
rank them in consideration of their
importance to your daily operation
within Surveying-Geomatics? (With 1st
= Greatest Importance). PLEASE,

[2-09] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, what order would you
rank them in consideration of their
importance to vour daily operation
within Surveying-Geomatics? (With 1st
= Greatest Importance). PLEASE,

SELECT ONLY ONE OPTION PER ROW i:IBE:-ErROgéE&N: RZR(:;T‘:ER ROW
AND PER COLUMN. [Legal Resources] Business]

1st 1st 1st
18 22 41

2nd 2nd 2nd
28 38 13
3rd 3rd 3rd
33 20 26

Total Answers

79

Total Answers

80

Total Answers

80

Corroboration of Total
79

Corroboration of Total
80

Corroboration of Total
80
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[2-10]

[2-10] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [Legal Systems]

[2-10] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
(LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [Legal Resources]

[2-10] Given the below three (3)
subareas of the LEGAL ASPECTS
CATEGORY, based on your personal
experience on Surveying-Geomatics,
what order would you rank them in
terms of strongest to weakest for
knowledge and skill for a newly
licensed Land Surveyor in Training
{(LSIT) in Georgia? PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [Law and Business]

Strong Strong Strong
25 24 23
Normal Normal Normal
21 39 11
Weak Weak Weak
27 8 40

Total Answers

73

Total Answers

71

Total Answers

74

Corroboration of Total

73

Corroboration of Total

71

Corroboration of Total
74
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[3-01] - [3-02]

[3-01a] From this analysis, the
Bachelor of Science (BS) degree is the
most prominent requirement for most

surveying-geomatics job positions Do [3-01b] Please, briefly elaborate on your selected answer to

you think the BS requirement
represents the minimum qualification
of Land Surveyors in Georgia in the
21st century?

the previous question [3-01a] or write "No comment".

[3-02] GDOT created the following Surveying-Geomatics job positions:
"Location Bureau Chief", "Engineering Operations Manager”, "Assistant
Consultant Com pliance Supervisor, "Consultant Compliance Supervisor,
"Quality Assurance Supervisor", "Statewide Cadastral Supervisor",
"Statewide Geodetic Supervisor”, "Statewide Survey data Specialist",
"Assistant Statewide Survey Data Specialist, "Surveying Technician 2",
"Surveying Technician 1", "Computations Technician", "Survey Party Chief",
and "Assistant Survey Party Chief". Do you think those positions can be used
as a tool to analyze surveying-geomatics positions availability in
Southeastern United States?

Yes Number of written responses (including "No comment™) Yes
42 i 78 45
No No comment (only) No
24 [ 1 15
Maybe Number of elaborated responses | do not know
16 67 21
Tatal Answers Total Answers Total Answers
82 [ 78 81

Corroboration of Total
82

Comoboration of Total
78

Corroboration of Total
81
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[3-03] - [3-04]

[3-03] From this analysis, there isno

detectable correlation between the [3-04] From this analysis, Professional
surveying-geomatics job positions Land Surveying licensure appears to
available and the number of new be a very important requirement. Do

surveying graduates. Do you think the you think having licensure improves
number of available surveying jobs is the performance of surveyors on the
adequate for the number of yearly job?

surveying graduates?

Yes Yes
43 68
No No
18 12
| do not know | do not know
19 1
Total Answers Total Answers
80 81
Corroboration of Total Corrcboration of Total
80 81
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[3-05]

[3-05] From this analysis, it was [3-05] From this analysis, it was [3-05] From this analysis, it was [3-05] From this analysis, it was
apparent the helow apparent the below apparent the below apparent the below
software/geospatial skillsgroupsare software/geospatial skills groupsare software/geospatial skillsgroupsare software/geospatial skills groups are
essential to employers when essential to employers when essential to employers when essential to employers when
considering candidates to be hired. considering candidatesto be hired. considering candidates to be hired. considering candidates to be hired.
Please, rank these groupsin order of Please, rank these groupsin order of Please, rank these groupsin order of Please, rank these groupsin order of
importance {(where 1st = Most importance {(where 1st = Most importance (where 1st = Most importance {(where 1st = Most
Important Group). PLEASE, SELECT Important Group). PLEASE, SELECT Important Group). PLEASE, SELECT Important Group). PLEASE, SELECT
ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND
PER COLUMN. [GIS] PER COLUMN. [Remote Sensing] PER COLUMN. [LiDAR] PER COLUMN. [Others]

1st 1st 1st 1st

29 [s] 10 34

2nd 2nd 2nd 2nd

21 20 31 7

3rd 3rd 3rd 3rd
10 31 30 7

4th 4th 4th 4th
19 21 7 30
Total Answers Total Answers Total Answers Total Answers
79 78 78 78
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total

79 78 78 78
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[3-06]

[3-08a] From our current research, it is noted that
students should be exposed to geospatial applications
while in school to better prepare them for job
opportunities upon graduation. Some of the means
identified to accomplish this are listed below. PLEASE,
SELECT ALL ANSWERS THAT ARE APPROPRIATE.

277

[3-06b]: Please, briefly elaborate on
your selected item(s) in the previous
question [P3-068a] or write "No
comment".



The options to check (one or more) are: NLfmber.of \n:a:ntten respons"es
{including "No comment")
(a) Including more geospatial courses in the cumiculum 76
(b) Modifying/improving existing courses
(c) Other No comment (only)
26
(@)
19 Number of elaborated responses
50
(b)
22 Total Answers
76
(c)
11 Corroboration of Total
76
@ + ()
22
@t (c)
0
(b) + (c)
0

@+ ®+(c)
3

Total Answers
79

Corroboration of Total
79
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[3-07]

[3-07a] Based on this analysis, the

largest number of available positions

in surveying-geomatics are in field [3-07b] Please, briefly elaborate on your selected answer to the previous
operations. Do you think that most question [3-07a] or write "No comment”.

new surveying-geomatics jobs require

mostly field work?

Strongly agree

Number of written responses
(including "No comment™)

23 76
Agree MNo comment (only)
" 32 22
Disagree Number of elaborated responses
" 12 54
Strongly disagree Total Answers
i 4 76
Indifferent Corroboration of Total

i 11

78

Total Answers
82

Corroboration of Total

82
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[3-08] - [3-10]

[3-08] From this analysis, most of the
new surveying-geomatics jobs
reviewed require no in-house
experience. Do you think this lack of
in-house experience will impact the
new employee’s performance on the
job?

[3-09] Many of the surveying-geomatics
jobsrequire some number of years of
prior experience. Do you think hiring
should be based on the number of
years of experience of the new
employee?

[3-10] From this analysis, it is seen that
the annual salary for surveying-
geomatics jobs ranges from $22k to
$116k. In general, do you think that
these salaries are large enough
considering responsibility, education
and experience requirements for
modern surveying-geomatics
positions?

Yes Yes Yes
56 31 26
No No No
13 41 51
| do not know | do not know | do not know
10 9 4

Total Answers

79

Total Answers

81

Total Answers

81

Corroboration of Total
79

Comoboration of Total
81

Corroboration of Total
81
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[4-01]

[4-01a] Please, rank the below

[4-01a] Please, rank the below

[4-01a] Please, rank the below

pathways from best to worst regarding pathways from best to worst regarding pathways from best to worst regarding

your perception on their
adequacy/sufficiency to prepare
students for the FS/PS exam?

your perception on their
adequacy/sufficiency to prepare
students for the FS/PS exam?

your perception on their
adequacy/sufficiency to prepare
students for the FS/PS exam?

PLEASE, SELECT ONLY ONE OPTION PLEASE, SELECT ONLY ONE OPTION PLEASE, SELECT ONLY ONE OPTIO|

PER ROW AND PER COLUMN.
[Completion of Certificate]

PER ROW AND PER COLUMN.
[Completion of BS]

PER ROW AND PER COLUMN. [Non-
traditional learning]

[4-01b] Please, briefly elaborate on your answers to the previous question [4-
01a]. If you think those are not adequate pathways, please describe below

N Your desired course of study or write "No comment".

Number of written responses
Best Best Best (including “No comment")
16 54 11 77
Normal Normal Nomal No comment (only)
50 12 17 22
Worst Worst Worst Number of elaborated responses
14 13 52 55

Total Answers

80

Total Answers

79

Total Ansvers

80

Total Answers

77

Carroboration of Total
80

Corroboration of Total
79

Corroboration of Total
80

Comobaoration of Total
77
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[4-02]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW., [Isthe
knowledge about the instrument(s)
good?]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW, [Is the
knowledge about land surveying law
good?]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW, [Is the
knowledge of professional practice
good?]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW. [Are the
communication skills good?]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer far each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW. [Is the
knowledge of professional ethics
good?]

Yes Yes Yes Yes Yes
47 37 34 34 38
Iaybe Maybe Maybe lMaybe laybe
19 24 28 26 21
No No Mo No No
8 13 10 13 12

Total Answers

74

Total Answers

74

Total Answers

72

Total Answers

73

Total Answers

72

Corroberation of Total
74

Corrobaoration of Total
74

Corroboration of Total
72

Corroboration of Total
73

Comroboration of Tctal
72
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[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new 5S-G employee’s
perfarmance in the professional field,
at the current levels of educational
background. PLEASE SELECT ONLY
ONE OPTION PER ROW. [Is the
knowledge about Photagrammetry
and Drones good?]

[4-02a] Given your Surveying-
Geomalics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW. [Is the
knowledge about GIS good?]

[4-02a] Given your Surveying-
Geomatics experience, select an
answer for each of the below
questions on the new S-G employee’s
performance in the professional field,
at the current levels of educational
background. PLEASE, SELECT ONLY
ONE OPTION PER ROW. [Is the
knowledge about LiDAR good?]

[4-02b] Cansider the previous question [4-02a] and briefly provide your
opinion{s) or write "No comment".

Number of written responses

e = i {including "No comment”)
33 21 19 72
Waybe Maybe Maybe No comment (only)
30 33 38 42
No No No Number of elaborated responses
8 16 186 30

Total Answers

71

Total Answers

70

Total Ansvers

7

Total Answers

72

Corroboration of Total
7

Corroboration of Total
70

Corroboration of Total
71

Comroboration of Total
72
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[4-03a]

[4-03a] The Georgia Board of Registration considers five levels of Surveying-Geomatics
courses: S1=Foundations in Surveying; S2=Advanced Surveying; S3=Legal Aspects;
S4=Professional Practice; and S5+=Additional Courses (i.e., GIS, LiDAR,
Photogrammetry courses). Please, indicate your perception on how these course levels
support the requirements of advanced technologies in the S-G field. PLEASE, SELECT
ALL ANSWERS THAT ARE APPROPRIATE.
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The options to check (one or more) are:

(a) Courses only cover the fundamentals of suneying
(b) Courses cover limited technologies supporting only a handful of instruments in the industry

{c) Courses create the background for advanced technologies

(d) Courses cover all the advanced technologies
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(b) + (d)
0

@+
0

@+ (b) *+ (c)
9

(@) + (b) + (d)
0

(@) + (e) + (d)
0

(b) + (c) + (d)
1

@+ (k) + )+
3

Total Answers
77

Corroboration of Total
77
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[4-03b]

[4-03b] Consider the previous question
[4-03a]. If you have a different opinion,
please briefly describe it or write "No
comment”.

Number of written responses
(including "No comment")
71

No comment (only)

40

Number of elaborated responses

31

Total Answers

71

Cormroboration of Total
71

287



[4-04]

[4-04a] Georgia has four
Surveying-Geomatics educational
institutions, i.e. Albany Technical
College (ATC), Georgia Southern
University (GA Southern), Kennesaw
State University {KSU), and University
of North Georgia (UNG). They support
the S-G educational needs of the state
as per the new Georgia Board of
Registration policy (2018). Please,
indicate your perception on the ability
of these institutions to provide the
required number of professional
surveyorsin Georgia? PLEASE,
SELECT ONLY ONE OPTION PER ROW.
[ATC]

[4-04a] Georgia has four
Surveying-Geomatics educational
institutions, i.e. Albany Technical
College (ATC), Georgia Southern
University (GA Southern), Kennesaw
State University (KSU), and University
of North Georgia (UNG). They support

[4-04a] Georgia has four
Surveying-Geomatics educational
institutions, i.e. Albany Technical
College (ATC), Georgia Southern
University (GA Southern), Kennesaw
State University {(KSU), and University
of North Georgia (UNG). They support

[4-04a] Georgia has four
Surveying-Geomatics educational
institutions, i.e. Albany Technical
College (ATC), Georgia Southern
University (GA Southern), Kennesaw
State University (KSU), and University
of North Georgia (UNG). They support

[4-04b] Consider the previous question

the 5-G educational needs of the state the S-G educational needs of the state the S-G educational needs of the state [4-04a]. If you have a different opinion,

as per the new Georgia Board of
Registration policy (2018). Please,
indicate your perception an the ability
of the se institutions to provide the
required number of professional
surveyors in Georgia? PLEASE,
SELECT ONLY ONE OPTICN PER ROW.
[GA Southern]

as per the new Georgia Board of
Registration policy (2018). Please,
indicate your perception an the ability
of these institutions to provide the
required number of professional
surveyarsin Georgia? PLEASE
SELECT ONLY ONE OPTION PER ROW.
[KSU]

as per the new Georgia Board of
Registration policy (2018). Please,
indicate your perception an the ability
of these institutions to provide the
required number of professional
surveyorsin Georgia? PLEASE,
SELECT ONLY ONE OPTION PER ROW.
[UNG]

please briefly describe it or write "No
comment".

Number of graduates surpasses the
requirements.
0

Number of graduates surpasses the
requirements.
6

Number of graduates surpasses the
requirements.
13

Number of graduates surpasses the
requirements.
3

Number of written responses
{including "No comment")
68

Number of graduates barely meets the
requirernents.
1

Number of graduates barely mests the
recuirements.
8

Number of graduates barely meets the
requirernents.
6

Number of graduates barely meets the
requirements.
6

No comment (only)

38

Number of graduates are less than the
requirements.

Number of graduates are less than the
recuirements.

Number of graduates are less than the
requirements.

Number of graduates are less than the
requirements.

Number of elaborated responses

9 13 18 14 30
| do not know | do not know | do not know | do not know Total Answers
66 50 40 53 58

Total Answers
76

Total Answers
77

Total Answers
77

Total Answers
76

Corroboration of Total
58

Corroboration of Tetal
76

Corroboration of Total
77

Corroboration of Total
77

Corroboration of Total
76
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[4-05]

[4-05a] Do you think the Surveying-Geomatics educational [4-05a] Do you think the Surveying-Geomatics educational [4-05a] Do you think the Surveying-Geomatics educational
institutions in Georgia can provide the required knowledge institutions in Georgia can provide the required knowledge institutions in Georgia can provide the required knowledge
for the 21st century? PLEASE, SELECT ONLY ONE OPTION for the 21st century? PLEASE, SELECT ONLY ONE OPTION for the 21st century? PLEASE, SELECT ONLY ONE OPTION
PER ROW. [ATC] PER ROW. [GA Southern] PER ROW. [KSU]

The institution has all the advanced lab instruments/facilities and
sufficient professional instructors to support the technologies.
3

The institution has all the advanced lab instruments/facilities and
sufficient professional instructors to support the technologies.
9

The institution has all the advanced lab instrumentsfacilities and
sufficient professional instructors to support the technologies.
17

The institution have limited lab instruments and few professional
instructors providing fundamental learning only.
4

The institution have limited lab instruments and few professional
Instructors proMding fundamental leaming only.
9

The institution have limited lab instruments and few professional
Instructors providing fundamental leaming only.
8

The institutions hawe limited lab instruments but sufficient
professional instructors.
4

The institutions have limited |ab instruments but sufficient
professional instructors.
4

The institutions have limited lab instruments but sufficient
professional instruciors.
3

The institutions have advanced lab instruments but lack
professional instructors.

The institutions have advanced lab instruments but lack
professional instructors.

The institutions have advanced lab instruments but lack
professional instructors.

1 1 3
| do not know | do not know | do not know
63 55 45

Total Answers
75

Total Answers
78

Total Answers
76

Corroboration of Total
75

Corroboration of Total
78

Corroboration of Total
76
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[4-05a] Do you think the Surveying-Geomatics educational
institutions in Georgia can provide the required knowledg
for the 21st century? PLEASE, SELECT ONLY ONE OPTION
PER ROW. [UNG]

sufficient professional instructors to support the technologies.
7

[4-05b] Consider the previous question [4-05a]. If you have a
different opinion, please briefly describe it or write "No
comment”.

The institution has all the advanced lab instruments/facilities and Number of written responses

{including "No comment")
68

The institution have limited lab instruments and few professional

instructors providing fundamental learning only.
8

No comment (only)

44

The institutions have limited lab instruments but sufficient
professional instructors.
5

Number of elaborated responses

24

The institutions hawe advanced lab instruments but lack
professional instructors.

Teotal Answers

3 68
| do not know Corroboration of Total
52 68

Total Answers
75

Corroboration of Total
75
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[4-06]

[4-06a] Do you think the Surveying-Geomatics
instructional capabilities at the Georgia S-G
educational institutions are meeting the

[4-06a] Do you think the Surveying-Geomatics
instructional capabilities at the Georgia S-G
educational institutions are meeting the

[4-06a] Do you think the Surveying-Geomatics
instructional capabilities at the Georgia S-G
educational institutions are meeting the

professional needs? PLEASE, SELECT ONLY ONE professional needs? PLEASE, SELECT ONLY ONE professional needs? PLEASE, SELECT ONLY ONE

OPTION PER ROW. [ATC]

Students are leaming all the required professional

Students are leaming all the required professional
knowledge from the instructors.
3

OPTION PER ROW. [GA Southern]

Students are learning all the required professional
knowledge from the instructors.
11

OPTION PER ROW. [KSU]

knowledge from the instructors.
18

Students are leaming specific problems only but
cannot accommodate the changes in situation.
4

Students are learning specific problems only but
cannat accommodate the changes in situation.
9

Students are leaming specific problems only but
cannot accommodate the changes in situation.
11

Students cannot apply their knowledge in the field at

Students cannot apply their knowledge in the field at

Students cannot apply their knowledge in the field at

all. all. all.
4 3 4

| do not know | do not know | do not know
64 55 43

Total Answers
75

Total Answers
78

Total Answers
76

Corroboration of Total
75

Corroboration of Total
78

Comroboration of Total
76
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[4-06a] Do you think the Surveying-Geomatics
instructional capabilities at the Georgia S-G
educational institutions are meeting the
professional needs? PLEASE, SELECT ONLY ONE
OPTION PER ROW. [UNG]

Students are learning all the required professicnal
knowledge from the instructors.
8

[4-06b] Consider the previous question

[P4-06a]. If you have a different
opinion, please briefly describe it or
write "No comment”.

Number of written responses
(including "No comment™)
66

Students are leamning specific problems only but
cannot accommodate the changes in situation.
6

No comment (only)

4

Students cannot apply their knowledge in the field at

Number of elaborated responses

all.
4 24
| do not know Total Answers
57 " 66

Total Answers
75

Corroboration of Total
" 66

Corroboration of Total
75
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[4-07]

[4-07] Given the following options, [4-07] Given the following options,
please select what you think is the please select what you think is the
most effective method of class most effective method of class _ R
presentation for student learning?  presentation for student learning? oo chective method of class most effective method of class

presentation for student learming? presentation for student learning?
PLEASE, SELECT ONLY ONEOPTION PLEASE, SELECT ONLY ONE OPTION
PER ROW. [Acquisition/Assimilation of PER ROW. [Knowledge sharing and PLEASE, SELECT ONLY ONE OPTION  PLEASE, SELECT ONLY ONE OPTION

knowledge] problem-based learning] PER ROW. [Time flexIbilty] PER ROW. [Presentation]

[4-07] Given the following options, [4-07] Given the following options,
please select what you think is the please select what you think is the

Face-to-face Faceto-face Facetoface Face-to-face
34 37 12 34
Online Online Online Online
10 12 34 10
Hybrid Hybrid Hybrid Hybrid
28 25 27 28
| do not know | do not know | do not know | do not know
8 5 5] 7
Total Answers Total Answers Total Answers Total Answers
80 79 79 79
Corroboration of Total Corroboration of Total Comoboration of Total Carroboration of Total
80 79 79 79
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[4-08]

[4-08a] Considering face-to-face, online, and hybrid class course presentation methods,
which one is the most suitable for surveying-geomatics courses?

Face-to-face class is more suitable because students have more interaction with the instructors
and can operate suneying instruments with hands.
27

[4-08b] Consider the previous question [4-08a]. If you have a different opinion,

please briefly describe it or write "No comment".

Number of written responses
{including "No comment")
69

Online class i1s more suitable because students can learn from a distant place and hawe the
flexibility of time.
10

No comment (only)

37

Hybrd class is more suitable because students can learn from a distance and when required
they can interact with the instructor face-to-face and operate instruments with their own hands.
43

Number of elaborated responses

32

Total Answers

80

Total Answers

63

Corroboration of Total
80

Corroboration of Total
69
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[4-09]

[4-09a] Please, compare and rank
(from 1st = Maximum to dth = (from 1st = Maximum to 4th = (from 1st = Maximum to 4th = (from 1st = Maximum to 4th =

Minimum) the four Surveying- Minimum) the four Surveying- Minimum) the four Surveying- Minimum) the four Surveying- [4-08b] Consider the previous question
Geomatics educational institutionsin Geomatics educational institutionsin  Geomatics educational institutionsin Geomatics educational institutionsin  [4-09a). Please, briefly provide a
Georgia, according to thelr availabllity Georgia, according to their avallability Georgia, according to their avallability Georgia, according to their avallability reason for the 1st and 4th rank or write
of -G courses. PLEASE, SELECT of 5-G courses. PLEASE SELECT of 5-G courses. PLEASE, SELECT of §-G courses. PLEASE, SELECT "No comment"”.

ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND ONLY ONE OPTION PER ROW AND

PER COLUMN. [ATC] PER COLUMN. [GA Southern] PER COLUMN. [KsU] PER COLUMN. [UNG]

[4-09a] Please, compare and rank [4-09a] Please, compare and rank [4-09a] Please, compare and rank

MNumber of written responses
Ist st Ist Ist (including "Mo comment™)
1 12 32 4 [ 68
2nd 2nd 2nd 2nd No comment (only)
1 3 6 12 37
3rd 3rd 3rd 3rd Number of elaborated responses
8 6 9 25 i 31
4th 4th 4th 4th Total Answers
38 1 3 7 i 68
Total Answers Total Answers Total Answers Total Answers Corroboration of Total
48 50 50 48 i 68
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
48 50 50 48
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[4-10]

[4-10a] Please, compare and rank [4-10a] Please, compare and rank [4-10a] Please, compare and rank [4-10a] Please, compare and rank
{from 1st=Maximum to 4th=Minimum) (from 1st=Maximum to 4th=Minimum) (from 1st=Maximum to 4th=Minimum) (from 1st=Maximum to 4th=Minimum)

the four Surveying-Geomatics the four Surveying-Geomatics the four Surveying-Geomatics the four Surveying-Geomatics [4-10b] Consider the previous question

educational institutions in Georgia, educational institutions in Georgia, educational institutions in Georgia, educational institutions in Georgia, [4-10a]. Please, briefly provide a
according to the S-G skills of their according to the S-G skills of their according to the S-G skills of their according to the S-G skills of their reason for the 1st and 4th rank or write
graduates. PLEASE SELECT ONLY graduates. PLEASE SELECT ONLY graduates. PLEASE, SELECT ONLY graduates. PLEASE, SELECT ONLY “No comment".

ONE OPTION PER ROW AND PER ONE OPTION PER ROW AND PER ONE OPTION PER ROW AND PER ONE OPTION PER ROW AND PER

COLUMN. [ATC] COLUMN. [GA Southern] COLUMN. [KSU] COLUMN. [UNG]

Number of written responses
= = = L {including "No comment")
1 10 33 7 i 68
2nd 2nd 2nd 2nd No comment (only)
1 33 11 7 [ 34
3rd 3rd 3rd 3rd Number of elaborated responses
6 8 7 27 i 34
4th 4th 4th 4th Total Answers
41 0 0 7 i 68
Total Answers Total Answers Total Answers Total Answers Corroboration of Total
49 51 51 48 i 68
Corroboration of Total Corroboration of Total Corroboration of Total Corroboration of Total
49 51 51 48
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[4-11]

[4-11a] Please, compare and rank
(from 1st=Maximum to 4th=Minimum)
the four Surveying-Geomatics
educational Institutions in Georgia,
according to the academic
qualifications and experience of $-G
subject instructors. PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [ATC]

[4-11a] Please, compare and rank
(from 1st=Maximum to 4th=Minimum)
the four Surveying-Geomatics
educational institutions in Georgia,
according to the academic
qualifications and experience of $-G
subject instructors. PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [GA Southern]

[4-11a] Please, compare and rank
(from 1st=Maximum to 4th=Minimum)
the four Surveying-Geomatics
educational institutions in Georgia,
according to the academic
qualifications and experience of $S-G
subject instructors. PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [KSU]

[4-11a] Please, compare and rank
(from 1st=Maximum to 4th=Minimum)
the four Surveying-Geomatics
educational institutions in Georgia,
according to the academic
qualifications and experience of $-G
subject instructors. PLEASE, SELECT
ONLY ONE OPTION PER ROW AND
PER COLUMN. [UNG]

[4-11b] Consider the previous question
[4-11a]. Please, briefly provide a
reason for the 1st and 4th rank or write
"No comment”.

MNumber of written responses
Ist st Ist Ist (including "Mo comment™)
0 12 32 5 2]
2nd 2nd 2nd 2nd No comment (only)
1 30 9 7 4
3rd 3rd 3rd 3rd Number of elaborated responses
8 4 6 27 28
4th 4th 4th 4th Total Answers
38 0 1 7 69

Total Answers
47

Total Answers
45

Total Answers
48

Total Answers
45

Corroboration of Total
59

Corroboration of Total
47

Corroboration of Total
45

Corroboration of Total
48

Corroboration of Total
48
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[4-12]

[4-12a] This survey is almost done. [4-12b] Please, briefly elaborate on your selected ranking from the previous question [4-12a] or write "No Comment”. THIS IS THE LAST

Pleass, r'fate the quality of this survey QUESTION. Thank you so much for your time and answers
by selecting one of the below grades:

5 Excellent Number of written responses
Il fincluding "No comment")
' 11 73
{4) Good No comment (only)
i 32 29
(3) Neutral Mumber of elaborated responses
i 27 44
(2) Poor Total Answers
i 9 73
(1) Very Poor Caormroboration of Total
-
1 73
Total Answers
80
Corroboration of Tolal
80
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APPENDIX L: GSU S-G-RELATED COURSE INFORMATION
Appendix L1: Course Flyers

L1-1 CENG 2231 Surveying

L1-2 CENG 5137/G Engineering Hydrology and Hydraulics

L1-3 CENG 5431/G Advanced Surveying

L1-4 CENG 5432/G Introduction to GIS in Surveying-Geomatics and Transportation
L1-5 CENG 5433/G Drainage and Erosion Control

L1-6 CENG 5434/G Surveying History and Law

L1-7 CENG 5435/G Introduction to LIDAR

L1-8 CENG 5436/G Introduction to Close Range Photogrammetry

L1-9 CENG 5438/G Surveying-Geomatics Professional Practice
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L1-1: CENG 2231 Surveying

Surveying

Cross Listing (s): TCM 2233.
Course Description

Principles of the level, theodolite, electronic distance measurement EDM), total sta-
tion and global positioning systems, taping, note keeping, coordinate geometry, con-
trol surveys, triangulation, trilateration, plane coordinate systems, azimuth and topo-
graphic mapping. Laboratory includes use of level, theodolite, EDM, total station,
GPS, traverse closure, level net closure, topo-graphic mapping, measuring distances
and heights using coordinate geometry calculations.

Credit Hours: 3
Course Schedule: TBA
Instructor: TBA
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L1-2: CENG 5137/G Engineering Hydrology and Hydraulics

Engineering
Hydroloqgyland Hydraulics

Course Title: CENG 5137/ CENG 5137G
Pre-requisite (s): A minimum grade of "C" in CENG 2131 or permission of
instructor.

Course Description

This course integrates concepts developed in Fluid Mechanics with fundamental hy-
drologic and hydraulic processes used in the analysis and design of urban drainage,
flood control, and measurement structures. Hydrology topics include the hydrologic
cycle, precipitation, hydrograph analysis, evapotranspiration, runoff, and flood rout-
ing. Hydraulics topics include open channel flow, hydraulic design, pump classifica-
tion, pump and system curves, and water/wastewater pumping stations.

(CENG 5137G) Graduate version requires a research component.

Credit Hours: 3
Lecture Hours: 2
Lab Hours: 2
Instructor: TBA

Class Schedule: TBA
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L1-3: CENG 5431/G Advanced Surveying

CENG) 5437 G:FAdVv.ancled:Sunrv.eying:,

Sirmymier 20241

Instructor: Dr. Roger C. Purcell, Ph.D., P.E., R.L.S.
rcpurcell@georgiasouthern.edu 912-478-5001

Course Description

Principles of field astronomy, GPS surveys, control surveys, State Plane Coordi-
nate Systems, photogrammetry, volume determination, route surveying (horizontal
and vertical curvature) and an introduction to Geographical Information Systems.
Laboratory* includes: GPS for control, coordinate system transformations, survey
boundary development, topography survey, and roadway alignment.

(CENG 5431G) Graduate version requires a research component.
*PLS Lab Option Available

Credit Hours:
Lecture Hours: 2

Lab Hours:

Topics: =

Astronomic observations and calculations

Class Schedule:
Mapping Surveys TBA

Control Surveys
Surveying Coordinate Systems
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L1-4: CENG 5432/G Introduction to GIS in Surveying-Geomatics and Transportation

Introduction toX GiS

nESurveying-Geomatic's

Course Title: CENG 5432/ CENG 5432G
Pre-requisite (s): A minimum grade of "C" in CENG 2231 or TCM 2233 or
department consent.

Course Description

An introduction to the knowledge and skill requirements of Geographic Information
Systems (GIS) as applied to surveying-geomatics and transportation. Students will
learn and apply GIS and cartographic concepts to develop problem solutions in sur-
veying mapping & thematic mapping and to manipulate geo-referenced spatial infor-
mation as required in typical industry applications.

(CENG 5432G) Graduate version requires a research component.

Credit Hours: 3
Lecture Hours: 2
Lab Hours: 2
Instructor: TBA

Class Schedule:
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L1-5: CENG 5433/G Drainage and Erosion Control

Drainagerand Erosion Control

Pre-requisite (s): A minimum grade of "C" in CENG 5137 or 5137G or
departmental consent.

Course Description

Principles and practices of drainage design including drainage structures, storm-
water quality and erosion & sediment control measures, with particular emphasis on
governmental publications and regulations.

(CENG 5433G) Graduate version requires a research component.

Credit Hours: 3
Lecture Hours: 2
Lab Hours: 2
Instructor: TBA

Class Schedule:
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L1-6: 5434/G Surveying History and Law

Surveying History:and Eaw,

Course Description

Study of the legal aspects of surveying, including boundary law and the surveyor's
rights and responsibilities, with particular emphasis on surveying practice in Geor-
gia.

(CENG 5434G) Graduate version requires a research component.

Credit Hours: 3
Lecture Hours: 2
Lab Hours: 2
Instructor: TBA
Class Schedule: TBA
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L1-7: CENG 5435/G Introduction to LIiDAR

Introdiucition to

lerrestriall CiDAR

Course Number: CENG 5435/ CENG 5435G
Pre-requisite: Approval of the Instructor

Course Description

This course presents a thorough introduction to terrestrial light detection and rang-
ing (LIDAR) or laser scanning and its multiple applications. It includes the use of se-
lected state-of-the-art, ground-based, instruments and their corresponding data col-
lection and processing software packages to generate 3D point-cloud models.

(CENG 5435G) Graduate version requires a research component

Credit Hours: 3

Lecture Hours: 2

Lab Hours: 2

Instructor: Dr. Gustavo Maldonado
Class Schedule: TBA
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L1-8: CENG 5436/G Introduction to Close Range Photogrammetry

Initroduction to
Cllo’sieZRangierPhoitogiraimimeltiny

Course Title: CENG 5436 /| CENG 5436G
Pre-requisite: Approval of the Instructor.

Course Description

This course presents a thorough introduction to close-range photogrammetry and
its multiple applications in Civil and Construction Engineering. It includes the use
of selected, state-of-the-art, unmanned aerial vehicles (UAVs) and associated da-
ta collection and processing software packages to generate 3D spatial models.
Graduate students will be required to complete individual advanced level re-
search in an area beyond the scope of the undergraduate requirements that
demonstrates a higher level of mastery in the subject matter with additional re-
quired deliverables representative of graduate level work, as determined by the
instructor.

(CENG 5436G) Graduate version requires a research component.

Credit Hours: 3
Lecture Hours: 2
Lab Hours: 2
Instructor: Dr. Gustavo Maldonado

Class Schedule: TBA
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L1-9: CENG 5438/G Surveying-Geomatics Professional Practice

Surveying-Geomatics

ProfelsisionalsPracitice

consent.

Course Description

This course prepares the student for professional practice as a Land Surveyor and includes subdi-
vision design, site layout including associated drainage and sewer design, application of zoning and
land use regulations, professional ethics, associated business practices, platting and CAD/
computer methods.

(CENG 5438G) Graduate students will be required to complete individual advanced level research
in an area beyond the scope of the undergraduate requirements that demonstrates a higher level of
mastery in the subject matter with additional required deliverables representative of graduate level
work, as determined by the instructor.
Topics Covered

Land Development Overview

Review of typical planning & zoning, subdivision and development regulations

Review of Route Geometry as applied in subdivision design

Review of Earthwork Calculations as applied in subdivision design

Review of Storm Drainage as applied in subdivision design

Review of Sanitary Sewer design

Review of water supply layout and design

Erosion and Sediment Control

Development of Construction Plans for subdivision design

Subdivision Plans: Review and Approval process
Credit Hours: 3 hrs

Contact Hours/ Lecture/ Lab: 3 hrs./Lecture-Asynchronous
Contact:  Name: Roger C. Purcell
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Appendix L2: Folio Course Cover Page

BB spring 2021 - Surveying History & Law (CENG-543.. 88 & @ £ [ oere &

Content Grades v  Edit Course  Assessments v  Communication v  Resources v  Zoom Online Rooms Calendar More v

v

Spring 2021 - Surveying History & Law (CENG-5434-

5434G-01F)

News v Updates v

CENG 5434/G: Unit 2 Quizzes Chs. 8 & 10 extended, 11 Quizes Not Attempted
Unit 3 Material-Quizzes and the Legal Descriptions % 4 New Emails
Assignment have been released!
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Appendix L3: Website

Civil Engineering & Construction

COLLEGE OF ENGINEERING AND COMPUTING

Home
Faculty & Staff~
Degrees~

Surveying-Geomatics Program
Pathways (New)~

Apply Today!

Career Opportunities

Frequently Asked Questions
Contact Your Future Advisor
Instructors

Links of Interest

SAMSOG: Student Chapter
Surveying-Geomatics Scholarships

Surveying-Geomatics Course
Flyers/Schedule

Students ~

Advisory Boards~
Advising

Experiential Learning

News

Apply Undergraduate

Apply Graduate

Surveying-Geomatics Program Pathways (New)

At Georgia Southern University, you can use the following pathways to accomplish your Surveying-Geomatics
goals. For place-bound students, our Surveying-Geomatics Courses (materials and quizzes) are available
online with an option for required labs being facilitated by a Professional Land Surveyor (PLS Option).

The Non-Traditional Path (Required courses plus prerequisites)

This approach is best for the person who works during the day (preferably with a Surveying-Geomatics company). The
non-traditional student may have some previous college coursework that may be considered for credit. Coursework
under this path includes the necessary 18 semester credit hours currently required by the Georgia Board of Professional
Engineers and Land Surveyors for the Land Surveyor Intern Certification (or Land Surveyor-in-Training).

For advising sheet, click here!

The following programs include Surveying-Geomatics embedded Certificates:

Bachelor of Science in Civil Engineering (BSCE) with Surveying-Geomatics: Advising Sheet
Bachelor of Science in Construction Engineering (BSConE) with Surveying-Geomatics: Advising Sheet
Bachelor of Science in Construction Management (BSCon) with Surveying-Geomatics: Advising Sheet

Traditional students typically obtain an embedded certificate through the above programs, all of which are offered in the
Civil Engineering and Construction Department.

Master of Science in Civil Engineering (MSCE) with Surveying-Geomatics Specialization: Advising Sheet
The Master of Science in Civil Engineering (MSCE) degree program is a path for advanced students. The course group

under this path includes the necessary 18 semester credit hours currently required by the Georgia Board of Professional
Engineers and Land Surveyors for the Land Surveyor Intern Certification {or Land Surveyor-in-Training).
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Home
Faculty & Staff~
Degrees~

Surveying-Geomatics Program
Pathways (New)~

Program Overview

Career Opportunities
Frequently Acked Questions
‘Contact Your Future Advisor
Instructors

Links of Interest

SAMSOG: Student Chapter

Surveying tics Sct

Surveying-Geomatics Course
Flyers/Schedule

Students~

Advisory Boards~
Advising

Experiential Learning

News

Apply Undergraduate

Apply Graduate

Home > Surveying-Geomatics Program Pathways (Mew] = Apply Today!
Apply Today!

MNon-traditional adult and working students:

https://www.georgiasouthern.edu/working-professionals/

Traditional undergraduate civil Engineering, construction engineering and construction management students:

https://admissions.georgiasouthern.edu/requirements/freshmen/

Graduate civil engineering: MSCE or Accelerated Bachelor's Master’s (ABM) Program
https://cogs.georgiasouthern.edu/admission/
Transfer students:

https://admissions.georgiasouthern.edu/requirements/transfer/

Dr. Roger C. Purcell, PE., R.LS.

Department of Civil Engineering & Construction
Georgia Southern University

P.O. Box 8077

Statesboro, GA 30460-8077

Office: Engineering Bldg. 1101A

Phone: (812) 478-5001
repurcell@georgiasouthern.edu

Last updated: 1772021
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Home Home * Surveying Geomatics Program Pathwerys |Mew) * Carcer Opportunitios

Faculty & Staff-

Career Opportunities

Degrees -

Surveying-Geomatics Program

e T Surveying-Geomatics Career Opportunities

Program Cverview

Apply Today! Surveyors are not likely to run out of things to de. Surveying has existed for

thousands of years as a means to facllitate the location, construction, and

cataleging of data. From the time of the anclent Egyptians to the modern day,

Frequently Asked Questions surveyors have been the first on the Job and the last to leave to make sure
that things are located and constructed correcthy.

Career Opportunities

Contact Your Future Advisor

Instructors

There are a number of services that only a licensed Professional Surveyor can provide.
Links of Interest

The location of property boundaries, and land-related services such as:

4

SAMSOG: Student Chaptar
= Location
Surveying-Geomatics Scholarships

* Topography

Surveylng-Geomatics Course

EiVerssthemie = Spatial posiion

Students~- * Land use planning

Advisory Boards -

Advising Anything related to land location and use generally requires the services of a Professlonal Surveyor. Surveyors also

collaborate with many other professionals, including engineers, architects, attomeys, realtors, developers, and

B ey contractors, and they advise land owners.

News Land surveyors may have slightly different processes, depending on thelr specific type of surveying.

Construction or Engineering: This type of surveyor
studies changes In property lines and identifies the

precise locations of bulldings and roads. They may also
survey read topography and grade or determine the
appropriate depth for bullding foundations.

S Geodetic: A surveyor who uses satellite and aerlal
Imaging to measure very large portions of the earth ks
Apply Graduate called a geodetic surveyor.

Boundary or Land: This type of sunweyor fulfills the
Important duty of determining exactly where property

lines are located.
Contact Information

Department of Civil Engineering and
Construction
Georgla Southern University

PO. Box BOTT Contact Links for Career Opportunities:

Statesboro, GA 20460

Phone: 912-478-1894 = Surveying and Mapping Society of Georgia: Career Center
Fanc 912-478-1885

Emall: cecmirgeargiasouthem.edu * Mational Society of Professional Surveyors: Career Center
Physical Address =  American Society of Civil Engineers: Career Connections

Enginecring Bullding, Rm. 1204
201 COBA Drive, BLDG 232
Statesboro, GA 20458

* Georgia Southern University Student Affairs: Career and
Professional Development
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Home
Faculty & Staff-
Degrees =

Surveying-Geomatics Program
Pathways (Mew)-

Program Cverview

Apply Today!

Career Opporunities

Contact Your Future Advisor
Insfructors

Links of Interest

SAMS0OG: Student Chaplar
Surveying-Geomatics Scholarships

SurveyIng-Geomatics Course
Flyers/Schedule

Students -

Advisory Boards -
Advising
Experiential Learning

News.

== I
Apply Undergraduate

Apply Graduate

Contact Information

Department of Civil Engineering and
Construction

Georgla Southern University

P.O. Box 8BO77

Statesboro, GA 30450

Phone: ¢12-478-1894

Fax: 912-478-18B5

Emall: cecmitgecrgiasouthem.edu

Physical Address
Engineering Bullding, Rm. 11204
201 COBA Drive, BLDG 232

Hema & Survoying Geomatics Program Pathvers {Mow)  Froquontly Acked Cuucstions

Frequently Asked Questions
|

Where can | find employment? Graduates can find employment just about anywhere they want to Ive. Logically, there
will be more opportunities In the Atlanta area than In southwest Georgla. We hope that our graduates get Jobs all over
the United States, from Atlanta to Callfornia.

Can | get licensed as a surveyor? The program at Georgla Southem University Is set up to support graduated siudents
In obtalning surveyor's licenses In Georgla. Completing the necessany courses, obtalning the reguired experlence (four
to elght years depending on your education) and successfully passing two exams (Fundamentals of Surveying (F5) and
Professional llicensed Surveyor (PS) exams) leads to licensure as a Professional Land Surveyor (PLS). You can see the
surveying exam applications and Informatlion at the Natlonal Councll of Examiners for Englneering and Surveying
(MCEES) website. https2fncees.org/surveying/

What types of jobs can | get after completing my surveying pathway at Georgia Southern University? Numerous jobs
are avallable In the surveying-geomatics and geospatial fields depending on your education and background. The most
common Jobs are survey techniclan, survey party chief, survey project manager, computer alded design (CAD)
technician, CAD manager, geographic Information system (GI1S) techniclan, GIS manager, photogrammetrist, geodesist,
office manager and corporate officer. Jobs are avallable in the private sector and In the government sector at the local,
state and federal agencles. If you are an entreprencur at heart, setting up your surveying business ks always an option
after obtaining your surveying license.

What is the starting salary? Starting salaries depend on the position and the location of the employer. The Atlanta area
probably has higher starting salaries. The starting salaries for lcensed sunveyors In Georgla can range from range from
£45,000 to $30,000.

Where do graduates work? Graduates work across the United States. In Georgla, they work In small towns and large
clites. Some work In small, family surveying companles. Cthers work In large multl-state surveying and mapping
companles and civil engineering companies. Graduates can generally work where they desire, In any size flrm they feel
comfortable.

Is it difficult to get jobs? Like any prefession, surveylng employment depends on the kocation and the market or
demand. There will be a demand for surveyers In Georgla In the future as the economy grows and the number of
licensed surveyors declines due to retirement.

How difficult is it to find summer jobs? With a little effort, traditional students can obtaln summer positions In the
surveying or mapping flelds. Career fairs at Georgla Southern University afford the student’s oppeortunities to seek out
Internships and summer empleyment. We would like for cur students to establish a relationship with a Surveying
Company as soon as pessible after thelr first year of college.

How do | fit in at Georgia Southern University? Georgla Southern University has almost 27000 students and, for the
traditional on-campus student, has comfortable dorms, a good research library, an event auditcrium, numerous
recreation opportunities, nationally recognized sports teams {e.g., NCAA football), tutonng for core classes, and a
friendly atmosphere. The average class size In a surveying class size 1s. 24 students or less. There are three faculty
members with doctorates and one part-ime faculty member that teach the Surveying-Geomatics courses.

313



Home
Faculty & Staff-
Degrees-

Surveying-Geomatics Program
Pathways (Mew)~

PH:IQEITI Crrerylags

Apply Taday!

Career Opporunities

Frequently Asked Questions
Instructors

Links of Interast

SAMSOG: Student Chapter
Surveying-Geomatics Scholarships

Surveying-Geomatics Course
Flyers/Schedule

Students=

BAdvisory Boards -
Advising
Experiential Learning

Mews

Apply Undergraduate

Apply Graduate

Homes  Surveying-Geomatics Program Pathwerys (Mew) * Contact Your Fubure Advisor

Contact Your Future Advisor

Undergraduate Chil Engineering & Construction Engineering (Mon-Traditional, B3CE)
Crystal Tishy

Statesboro Campus: IT 1208-1

(912) 4TB-6065

ctisbyitgeorgiasouthern.edu

Undergraduate Construction Engineerng (ESConE)
Stophanic White

Statesboro Campus: T 1208-D

(912) 478-2530

slwhitedrgeorgiasouthem.edu

Undergraduate Construction Management (Last Name A — [) (BSCon)
Chelsag Lanier

Statesboro Campus: T 1208-K

(12) 478-0177

chayesirgeorgiasouthern.edu

Undergraduate Construction Management (Last Mame J — Z) (BSCon)
Adam Post

Statesboro Campus: IT 1208-H

(912) 478-04532

apostageorgiasouthern.edu

Graduate Civil Engineering (MSCE or Accelerated Bachelor's to Master's Program: Civil Engineering)

Erica Colbeart

Statesboro Campus: T 3004
(912) 478-2007
ercolbertitgeorgiasouthern.edu

Meet Your Advisor: hitps./icec.georgiasouthern_edu/advisement/meet-your-advisor/

Laect updatod: 1772001
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Home Homa > Surveying-Geomatics Program Pathwarys (Now) » Instructors
Faculty & Staff~

Instructors
Degrees~

Surveying-Geomatics Program
Pathways (New)~

Program Overview

Apply Today!

Career Opportunities

Frequently Asked Questions

Contact Your Future Advisor
[

Links of Interest

Dr. Reger Purcell, PE.,RLLS. Dr. Gustave Maldonado, P.E., LEED AP
Program Coordinator 912-478-0016
Surveying Sc p 912-478-5001

SAMSOG: Student Chapter

Surveying-Geomatics Course
Flyers/Schedule

Students~

Advisory Boards ~
Advising

Experiential Learning

News

T
Dr. Marcel Maghiar, CM-BIM Dr. Soonkie Nam

Apply Undergraduate 912-478-5833 9124782343

Apply Graduate

Contact Iinformation

Department of Civil Engineering and
Construction

Georgla Southern University
P.O.Box 8077

Statesboro, GA 30460

Phone: 912-478-1894

Fax 912-478-1885 .
Emall: cecmirgeorgiasouthern.edu Mr. Richard Hudson, PE., G.LS.P.

Physical Address
Engineering Building, Rm. 120A
201 COBA Drive, BLDG 232

Last tod: 17/2021
Statesboro, GA 30458 e
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Degrees~
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Pathways (New)~

Program Overview

Apply Today!

Career Opportunities
Frequently Asked Questions
Contact Your Future Advisor

Instructors

Links of interest

SAMSOG: Student Chapter

Ying Sc P

Surveylng-Geomatics Course
Fiyers/Schedule

Students~

Advisory Boards -
Advising

Experiential Learning

News

Apply Graduate

Contact information

Department of Civil Engineering and
Construction

Georgla Southern University

P.O. Box 8077

Statesboro, GA 30460

Phone: 912-478-1894

Fax 912-478-1885

Emall: cecmirgeorgiasouthem.edu

Physical Address

Englneering Building, Rm. 1120A
201 COBA Drive, BLDG 232
Statesboro, GA 30458

Home > Surveying-Geomatics Program Pathwarys (Newj > Links of Intorost

Links of Interest

Surveying-Geomatics Links of Interest

Land Surveying

Surveying and Mapping Society of Georgia (SAMSOG)
National Society of Professional Surveyors (NSPS)

The American Association for Geodetic Surveying (AAGS)
National Geodetic Survey (NGS)

NGS Data Sheet Search

Federal Emergency Management Agency (FEMA)

State of Georgia Maps

RPLS Today

Education and Licensing

Georgia Southern University Department of Civil Engineering and Construction

University of North Georgia

Kennesaw State University — Southern Polytechnic School of Engineering and Engineering Technology
Georgia Institute of Technology

Georgia State Board of Registration for Engineers and Land Surveyors

National Council of Examiners for Engineering and Surveying (NCEES)

Georgia Geospatial Information Office (GIO)

Other Professional Organizations

American Society of Civil Engineers (ASCE)

Horida Surveying and Mapping Society

Alabama Society of Professional Surveyors (ASPLS)
Tennessee Association of Professional Surveyors (TAPS)
North Carolina Society of Surveyors

SAMSOG Sustaining Members

Allen Precision Equipment, Inc.

Construction Laser Inc.

Deaton’s Geo-Tronics

Duncan-Pamell

Earl Dudley, Inc.

eGPS Solutions, Inc.

FLT Geosystems

Hayes Instrument Co.
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Apply Today!

Career Opportunities
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Contact Your Future Advisor
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Links of Interest
Surveylng-Geomatics Scholarships

Surveylng-Geomatics Course
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Advisory Boards ~
Advising
Experiential Learning

News

Apply Undergraduate

Apply Graduate

Home > Surveying-Geomatics Program Pathwarys (New) > SAMSOG: Studont Chaptor

SAMSOG: Student Chapter

Don’t Just Aim for the

Horizon...

Drones. Drone Aviation, Data
Acquisition, Three Dimensional Data,

Why Join?

[hrough membership
Land Surveving. and Professional

Business Owaoership to name a few!

Learn about these applications and
accept the Geospatial Challenge:

Add another Dimension to vour career! Join
the Surveying and Mapping Society of
Georgia (SAMSOG) - GSU Student

Chapter

CONNECTINGSTUDENTS TOASTATEWIDE PROFESSIONAL NETWORK
1 poetumiy 1o i A YO Can i

SAMSOG Student Chapter

Last updated: 17/2021
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SAMSOG: Student Chapter
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News

(ke

Contact information

Department of Civil Engineering and
Construction

Georgla Southern University

P.O. Box 8077

Statesboro, GA 20460

Phone: 912-478-1894

Fax 912-478-1885

Emall: cecmirgeorgiasouthern.edu

atics Program Pathways (New) > Surveying. Geomatics Scholarships

Surveying-Geomatics Scholarships

SAMSOG Education Foundation (SAMSEF)

SAMSEF has three scholarship groups as follows:

Ben W. Fortson Scholarship

SAMSEF Regional Scholarships

SAMSEF Technical Scholarships

Go to: hitps//wviw.samsog.org/mpage/SAMSEF-Scholarship

1 SAMSEF for this

National Society of Professional Surveyors (NSPS)

American Association for Geodetic Surveying Scholarships (AAGS)

Go to: https//wwvevi.nsps.us.com/page/Scholarships
= .

Fall 2017 Fall 2018

Fall 2019

Georgia Southern University Receives funds for Surveying-Gecomatics program development.
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Apply Undergraduate

Apply Graduate

Contact Information

Department of Civil Engineering and
Construction

Georgla Southern Universily

P.O. Box 8077

Statesboro, GA 20460

Phone: 912-478-1894

Fax: 912-478-1885

Emall: cecmirgeorgiasouthem.edu

Homi » SunveyingGeomatics Program Pathwarys (Mew) > Surveying-Geomatics Courses

Surveying-Geomatics Courses

Surveying-Geomatics Course Flyers

= CENG 2231: Surveying

= CENG 5137/G: Enginesring Hydrology and Hydraulics

= CEMG 5431/G: Advanced Surveying

= CEMG 5432/G: Introduction to GIS in Surveying-Geomatics and Transportation
= CEMG 5433/G: Drainage and Erosion Control

= CEMG 5434/G: Surveying History and Law

= CENG 5435/G: Introduction to Terrestrial LIDAR

= CENG 5436/G: Introduction to Close-Range Photogrammetry

= CENG 5438/G Surveying-Geomatics Professional Practice

Tentative Surveying-Geomatics Course Offering Schedule

Fall Spring Summer

Ci Number & N
ourse Rum ame Semester Semester  Semester

Comments

CENG 2231 Surveying (or TCM 22332 Construction
Surveying)

TCM 2232 ks not
affered in the Summer.

CENG 5137/G Engineering Hydrology & Hydraulics X
CENG 5421/G Advanced Surveying x

CENG 5432/G Intro to GIS In Surveyling-Geomatics
& Transportation

CENG 5433/ Drainage & Eroslon Control X
CENG 5434/G Surveying History and Law X
CENG 543545 Intro to Temrestrial LIDAR X

CENG 5436/G Intro to Close-Range
Photogrammetry

CENG 5438/G Surveying-Geomatics Professional
Practice
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Appendix L4: Advising Sheets

Mon-Traditional - LSIT Surveying Certification (18 Approved Surveving-Geomatics Semester Hours Required) Fall 2020+

Btudent Mamsa:
(eorgia Southern University
Allen E. Paulon College of Enzineering and Computing Ezgle ID:
Department of Civil Engineering and Construction
Pathway for Georgia Surveying-Geomatics LSIT Prograrn Entry Diate:
Comypletion of sll requirements and & minimuan of 1.0 GPA are required for sradustion.
FALL 202 SPRING SURDMER.
1" Yaar Pressguisite Sem Hrz Gr Prerequisite Sem  Hrs Gr Prevamuisite Bem Hrz Gr
MATH L1012 ar
: MATH L112 o
Survaying (wioption of :::::::4.””( \|.u|1|..'~.-:
. . - CEMG 231 | PLS lab***)or ‘ — 7 e Surveying (w/option of MATH 1441 wiC, & o
MATHILL | College Alzehra . or TCM 2233 | Consmuction MG L1 . 8L rocl LS lab**¥) ENGR L 155 o £
T — CENE | X CENG LIS or TCM
TCA 12 C LR
KATH 1112
or MATH Trizgomometry, Pre- 3
1113 or Calulus, Calobus I :
WATH 1441
CEMG 2231 wiC CEMG 1231 w'C
I . . . or TCK 2233 . el
EMFE. 1133 Eng. Graphics or CE - T 4T Surveying Histary & . - I 247 Advanced Surveying or TCMM 2253 wiC -
CENG1135 | Graphics 3 CENG 3434 | 1w (Ouline) wCor 3 CENG 3431 {wioption 0fPLE 1ab ***) | or panmission of 3
pemizzion of Tnstructor
Instmactor
MATH L1LEar
) o MATH L1L%ar
FENG 1231 Eﬂgﬂlﬁiﬂ'ﬂpﬂmrﬁ' :l.uuu-u-.\t'. .
TCM 2233 AN : " 2
o Construction Surveying | EMGR 1133 o
CENG 1135 oo
TCA 1232 wil
2nd Yesr Prerequisite Sem Hrzs Gr Prerequisite Sem Hrs Gr Prerequisite Sem Hrs Gr
Inro to Terestrisl — GIS in Surv- EE%.;;C\ [‘” lw ‘_:C
CENG $435* | LiDAR {whoption af LG | JPPFOVE 0L 3 CENG 5432 | Geomatics Transport or JLAE Lo 3
Bh*** Instractor (Oulin=) of perrnission of
! N ~ Instractor
Intra to Close-Fangs
o Sh Surveying-Creamatics CENG 3431 & - s sqnge | PHOOETEIMMETY Permission of -
CENG 3438 | o fBracsice (onling) CENG 3434 wilC ? CENG 3438 {Wioption of PLS Instructor N
lap*=*y

*Must Chooze from CENG 5435 or CENG 5436 in order to complete 18 Approved Surveying-Geomatics Semester credit hours.
*# Program (CENG 2231) can start on any semezter (or TCM 1233 can ztart in Fall or Spring zemeater) and generally at leazt one semezter will require the completion of two (2) CENG Surveving-Geomatics courzes.
##% PL5 Lab allows the student to perform the required courze lab off-campus under the supervizion of a Profezzional Land Survevor. Lecture material and tezting material provided online for all CENG Surveyimg-Geomatics courses.

The required manumum passing grade for all CENG couwrses is 2 C.
The required munimum passing grode for all pre-reguisite courses iz o C.
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Creorgia Sonthern University

Allen E. Paulson College of Enzineering and Information Technology

Department of Civil Enzineering and Constraction Management
Civil Engineering (CENG) Frogram

BSCE: CIVIL ENGINEERING FOUR-YEAR FLAN INCLUDING EMBEDDED SURVEYING-FEOMATICS CERTIFICATE

Smdent Name:

Ezrle ID:

Program Entry Diate:

Comspletion of sll requiremest: and s minimows of 2.0 GPA are required for graduation.

FAIL SPRING SUBMER:
1" Yaar Preraguisite Sem Hrz Gr Prarequisite Sem Hrz Gr Prerequisite Semn Hrs Gr
CENG LI5S wilC or
ENGR LI5S will or
EMGL 1101 Composition T 3 EMGL 1102 Composition IT EMGL LI0LwiC 3 CEMG 2131 Surveying TCM 1252 1;r-'l"-!'. . 3
MATH L102or 1113
ar 1441 wil
T.5. A Comprehensive
Burvey or
HIET 2110 or | History of the Thited a JR—— _— Trgics T PP, ; A . R, MATH or highe =
2111 ar 2113 Spates t3 1877 ar 3 PHYS 2211E | Prnciples of Plysics MATH 144 4 STAT 1401 Elemantary Statistics ’ 3
Histary of the Uhited
States Simce 1877
MATH 1441 | CalculusI 4 MATH 2242 Calculus IT MATH 1441 wiC 4
CEMG 1133 CE Graphics 3 POLS 1101 American Government 3
- e mes [ — Concepts of Health &
) i1 = 2 315 2
FYE 1120 First Year Seminar 2 EIME 1525 Plrvsical Activin: 2
15 16 [
2nd Year Sem Hrs Gr Prerequizite Sem Hr Gr Prereguisite Sem Hrs Gr
. - - CENG 213 wil or
EMGR 1231 Enginearing hlechanics I ' & 3 EMGR 3133 Wechanics of Materials | EMGR 2230wl 3 CEMG 5137 Engineering Hydralogy and pemmissbon ol 3
I-hm ANSITChor
PHYS 221K | Driciples of Physics T | pivs 220K w 4 CEEM 1310 | Compreh Gen’l Chem 4 ECON 1105 Frinciples of 3
- — - o ) - _ - Macroecomoaics
MATE 2245 | Calulus I MALH 2w 4 MATEE 2160 | Elem Limear Alzebra, | MaATH 2242w 3
SR Civil Engineering MATH 1441 wiC 3 BNG 113 - s GR 233 wiC 3
CEMG 1751 p riome Jp—— 3 CEMG 2151 CE Fluid Mechamics ENGR 2251 wi 3
) Intra. to GIS in CEMNG X251 '.I.:.T' or
—a Intro to Terrestrizl Appraval of - . . . TCM 2233 wiC, ar -
CEMG 3435 LiDAR Tnatouine 3 CEMG 3432 S‘Lmeymg—t_ﬁmnu & ottt 3
Transportation Troroin
CORE 2000 Core Capstane Course 1
17 17 6
Srd Year Preraquizite Sem Hrz Gr Prerequisita Zam Hrz Gr Prereguisite Sem Hrz Gr
Intro 1o Water & CENG 2351 wil o
S . n= | ¢ i 3 I 3137 tra to Water & CEMG 2081 Wil & . . . TCM 2233 wil or -
CENG 3131 Intra to Exrv. Engineering HEN ' - CENG 313 Wastewsater Treatrant CEMG 3151w 2 LoEsEL Sl el R s penuission ol .
ANSITChor
CENG 3331 | Structaral Analysis ENG i 3 CENG 3333 E’:J—fa"_”d Conerete CENG 3131 wi 3 Aras “C7 Elective T 3
CEMG 3232 Soil hechanics ENGR 5235 3 CEMG 3233 Civil Engr*glBaterials ENGR 3255 wiC 3
CENG#135 | Hiskway Desizn CEHIG 1731 wifl o 3 ENGR 1237 | Dymamics of Rigid ENGR 1131 wiT 3
O 22 Eodiez
v, DifFacential CENG 2331 wiT or
,,,,, rd. Differantial - ; - _ . S TCM 2353 wil ar -
WATH 3230 Equations MATH 224 3 CEMNG 3434 Surveying Histary & Law Gt 3
NS ior
- : CEMG 3037 wiC o
CENG 5433 Emd‘m’ge selere S137G wiC o [rept. 3
Consend
18 15 ]
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4th Year Prarequizite Sem Hrs Gr Preraguizite Sem Hrs Gr Prarequisite Sem Hrs Gr
az Construction Cost o n . GECG 1130 o
3 o 104 Wil r Sk .
CEMG 3135 Comtral & Fi e ECON 2008 wit 3 Araz “B" Elective Reccommended 3
33 5 \ Y14 . 2 Survey of World -
CEMG 4331 Structarz]l Steel Desimn CENG 33351 wit 3 HIST 111_ Histamr Tar IT 3
Sr. Stand & Co- or CEMG 4518 and
CEMG 4518 Intra to Semior Project Prereq CEMG 3333 1 CEMNG 4339 Benior Praject approval of dept. 3
wl or 4351 wi chair
Ares “C7 Elective I' — 3 Frre= Elactive (SACE) 3
P i . Senior Privileze L T
Arag “I¥" Science 4 CEMNG S Goradt . J— fee following Page X X
CEMNG 3431 wiC and
i CEMNG 3434 wiC or Intra to Close-Fange Approval of
CENG 5438 Drof. Practi i 3 CEMG 3436 Dhos " insbnsster 3
insinachor
17 15
L 2100, ERNGL 2110, ERKEL 2112 PHIL 3000, ar PHIL 3000
T OORAN 1100 AR 1080, ARTH 2551, HOMS 1132, HUSMN 2321, HUSMN 252 HUMN 2453, HUMM 2458, MUSC LU, or THEA 1160
1 See bock of Cwriculuns Sheet for a list of Technical Electives. CENO 455 1 wsed os o Techedeal Flectne if taken poor to F1
4. BIOL 1250 & 12300 or GEOL | 540 (Required so Graduate with BSCE)
| Total Diemrae Ba T [ 130 | Hours || Plue Additionsl Hours for Embedded Suwnvevine-Geomatics Cortificate || 18howrs  |[ Equals || 148 Total Hourz |
The repmired minimum pazriny gredr (o all CENEG sourrer iz 2 Z;
The repuired minrmum srase farall pre-reguiz mraey ir a C; =nd
e recpaized naisirien grade for all Tect Jertives isal.
Moty 00 hetieed af Agpresd Corssennity Strudcd siof e covghdied pricr i Gradidtioes Clisraded i peu are e fe 2075200 F o aswar Caialog

Studemis st mke the RCEES. Fasdamentals of Engi

Beeter w0 Lreoogin Southern catalog for olficial doowrent.

ering {FE) Fxann (FE-Civil anly!) price o Ceraduntic

you are ok the 200620017 or mewer Catakag
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Ceorzia Sonthern University

Allen E. Paul:on College of Enzinesring and Information Technology

Department of Civil Enzineering and Construction hManagement
Construction Engineering (ConE) Program

BSConE: CONSTRUCTION ENGINEERING FOUR-YEAR FLAN INCLUDING EMBEDDED SURVEYING-GEOMATICS CERTIFICATE

Student Name:

Ezgle ID:

Prosram Entry Diate:

Completion of sll requirements and 8 minimuom of 2.0 GPA are required for graduation.

FALL SPRING SUNVER.
1" Year Prereguisite Sem Hrz Gr Prerequizite Sem Hrs Gr Prereguisite Sem Hrs Gr
CENG L1335 wiC or
CEMG 1231 Burveying EMGR 1133 wiC or
EMGL 1101 Composition I 3 EMGL 1102 Compositian I EMGL 118 L 3 o TOM 1252 wiC & 3
TCM 2233 Comstruction Surveying MATH L1i2acLL03
or 1441 wil
TLE. A Comprehensive
Survey or
TSI 0o | Eistony of e United 3 PHYS 2211K | Principles of Physics T | watit 1441 wie 4 STAT 1401 Elementary Staistics MATH L112 ac higher 3
Histary of the Uited
States Smce 1377
MATH 1441 Caloualus I 4 WATH 1142 Calculus IT MA ENETIS 4
CENGI133 | o= o
o ENGR "‘E"_"_ é;ﬁjfl“s = 3 POLE 1101 | Americen Governmant 3
. o s [ Concepts of Health &
X = = 2 EFal . . 2
FYE 1120 First Year Seminar 2 EIM5 15 Ploival Arsieio:
15 1& ]
2nd Year Prerequisite Sem Hrs Gr Prerequisite Sem Hrs Gr Preraguisite Sem Hrs Gr
} - ] Enginasring Hydralozy CEMG 2131 wit or
ENGR 2231 | Enginesring Mechamics I | 000000 5 3 ENGRL1233 | Mechenics of Materisls | ENGR 2250w 3 CENG 5137 Hydraulics | permissian of 3
—r . . - . . . o . . . [ Principles of -
A e - & Draie g i al )
PHYS 2211K | Prnciples of Plyysics IT Pt LK w 4 CHEM 1310 Conpreh Gen’l Chem 4 ECON 2105 A arToacomomics 3
TCHI 2430 Construction Safety 3 TCHI3330 {ruzntity Estimating 3
T T Civil Engineering MATH 1441 wiC 2 ENG 113 " icz ] i 3
CEMG 1731 c iom o o preres 3 CEMG 2131 CE Fhuid Mechamics EMGHR 2 3
Intro to Terrestrizl Approval of . A0 . .- -
CEMG 3435 LiDAE: I 3 CORE 2000 Core Capstane Courze 1
: CENG 2231 wil or
Lt TOM 2233 wiC, ar
CEMG 3432 &rwym&m & et 3
Transportatian instzuctor
16 17 [
Srd Year Prereqguisite Sem Hrs Gr Prerequisite Sem Hrz Gr Prereguisite Sem Hrs
CENG 1331 wit or
e 1 ) - CEMG 3134 Project Cost Analyziz R . - - TOM 2255 wiC
CENG3131 | Introto Eav. Enginearing | CHEM 1310wt 3 1013551 | Comemucrion Fis ECOM 21108 wit 3 CENG 5431 Advanced Surveying penmissian of 3
CENG3331 | Structural Analysis ENGR t 3 Area "D Science’ r—— 4 TCM 3332 Consmuction Equipmert MATH L1 wi 3
CENG3232 | Soil Mechanics ENGHR ! 3 CENG3333 | REnforced Concrate CENG 3331 wiC 3
CEMG 4135 Highway Desizn 3 CEMG 3133 Civil Engr’g hlaterials EMGR 3133 wiC 3
reg. U 4050
TCh 5433 Planming & Scheduling 3 TCHI 4710 Construction Intemshig s 321 1
nsrachor wirs
s i CENG 3137 wiC oc CENG 2231 wiC or
Draimzre & Eroeion ST wiC or . TCM 2333 wiC ar
CENG 5433 | oot permissian of 3 CENG 3434 | Surveying History & Law | o o 3
18 17 6
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4th Year Prerequizita Sem Hrs Gr Preraguizite Sem Hrs Gr Prarequisite Semn Hr Gr
33 - . 1 . - HIST 1111or | World Histary I or -
CEMG 4331 Structarz]l Steel Desimn CENG 3331 wit 3 1111 TWorld Histary T 3
O 3550w & -
TCM 5431 Const. Cost Estimatins CENG 3135TCM 3 Arsg “B” Elective” (K'r:.rml.l .:i_d 3
1331 wil or ol -
Sr. Stamd & Co- ar
CEMG 4513 Intra to Semior Projact Prereq CEMG 3333 1 CEMG 4532 Senior Project CEMG 4518 3
Wil o 4331wl
Araz “C" Elective 17 3 Free Elective (SACE)
Arag “C7 Elactive I 3 E] 3
CENG 3431 wil and
CENG 5438 CENG 5434 wi€ or CEMG 3438 Intra to Close-Fange Approval of
(UL Prof. Practice (TE) penmission of 3 Photogrammetry imstructor 3
(for Constrsction lnstrucior {for Constrection
Electiva') Electiva 2}
16 15

1. Bee bk of Cernculam Skeel feea

2. EMGL 2180, ERGE
3. COMIM 101D
4. GECAL 1340 Rece
5. GECRE 1130 e he o

=l of Technizal Flective

TLL ERGLE 20T, PHEL 2000, e FHIL 2000

Eraked
xl

The required seninoss pasing grads for all CENG sourses i & £
Thae required senisoses parsing grads for all TEW smrnes isa
Thae reguired soninnse paring grade for all greseguisio seernes s 0.

agrg: T kewrs af Apgreved Cossrnuain Sarnier wouebe

=a B Elective ket salisfics acoreditalion requirements, IF aeolker Area B eoeee msclect

OL

aolenrd price o Graduan

e, i el

Total Depree Fequirements (Hours)
l—

Etudrasy wecet e dor NOEEE, Fundameasly of Exgineerig (FE) Evas (FE-Civd onlyl) prior oo Craduston

[ 130 | Hours
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[ Plus Additionzl Hoars for Embedded Survevine-Geomatics Cerifcate

Tave b alis take GEOG 1130 or snolker Ares I elective L sty sooralilalios myuirments

[ Equal: ][ 145 Total Hours ||




Ceorgia Sonthern University
Allen E. Paukon College of Enzinesring and Information Technology
Department of Civil Enzineering and Construction hManagement

Construction Manazement (CAI) Proeram

BESCon: CONSTRUCTION MANAGEMENT (CM) FOUER-YEAR FLAN INCLUDING EMEBEDDED SURVEYING-CEOMATICS CERTIFICATE

Student Mama:

Ezgle ID:

Program Entry Diate:

Completion of sll requiremests and s mindmurn of 2.0 GPA are required for graduation.

FALL SPRTNG SUNDMEF.
1" Year Prereguisite Sem Hrz Gr Prarequizite Sem Hrz Gr Prereguisite Sem Hrs Gr
CENG 1135 wiC oo
1 AT | i1 - c ENGER 1135 wiC oo
A L4, MATH 11LL wit PHYS 11LIK Insreductory Physics I ";"‘;"_' P 1 CENG 1131 Surveying TOM 1252 wiC & 3
b ' s MATH LIIZar 1113
or 144] wi
EXLsl { Cotmpositios | ENGL 112 jom 11 ENGI i wil =T AT 1401 Elams :tET_'S'B.Ei.':'Ll-:': :\.!.-'L. H LELZ ar higher 3
[k rLg
Area "C° Elect®
It 1151 Buildizg Materials &
Sy Rieamis
Ind 2450 L pctioa Sale AL 1252 Canstruction Craphics
F¥'k L Firat ¥ear Seming
17 16 [
2nd Year Prerequisite Sem Hrz Gr Prerequizite Sem Hrs Gr Prereguisite Sem Hrs Gr
TCAL 2233 Intro to Strucenres o eI 3 ACCT 2050 Survey of Accounting 3 TCR 3552 Ci qaipr. Mgma. MATH L2, 115, ar
KINS 1525 Conccpts af Health & TCM 2234 Mech. & Elec. Equip. Cna 1 33 0 oY 3 Pree Flective (SACs]
P al Activity Svstemas W 11 "
ECON 2104 Pr.mﬂPI'“ of . POLE 11K AmeTican Leovermment
Mdicrosconoaics
“"‘Z HhEbar Woeld Hisiory Locll WHIT 21510 Technical { ENGL 1102w
CORE 20K Core Capstone Course
CENG 2331 wiC or CEMNG 2251 wil or
; Py e ; a4 ™
CENG 5434 Surveying Hissory & Law WELMTF b i E! CEMG 5432 Bk WAL TR i E!
penmission of Grenenatics Transpart. peenmisson of
Inssimicine Insirucior
14 16 [
Srd Year Prerequisite Sem Hr Gr Prarequizite Zem Hrz Gr Prereguisite Sem Hrs CGr
TCAL 3131 Seeel Scroctores TCA 2255 will 3 TCAL 3331 Cenziruciien Fimasce ECON 2006 wil 3 CENG 2331 wiC or
. TCM 2255 wil or
CENG 5451 Advamced Surveying . k!
penmission of
Instrucior
TCAL 3132 Concres Serncrure: TEM 2258 wil ] MGMT 5130 Principles of Mgnt
b SopShmone & TOR 5330 wable
ECO 2000 v .
—
Aren chive TCAL 3330 Quaniry Exrimating 1
s Area “IF Elective I LTI 3234 Bldg. Uomstrucieon Law
TCAL 4710 C ., TCAL 3333 Buildimg Codes I 1251
I'Ch 5553 BIM for Cansar. Mgnt
. Inzro 1o Termestrial x
CEMG 3433 LiDAR Approval of Insteesor 3
17 18 &

**+ EMGL 2190, or 21101 or 2112; or PHIL 2018 or 2030
*++ GEOL 1340 recommended
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4th Year

Prerequizite

Sem

Prereguizite Sam Hrs Gr Prarequizite Sem Hrs Gr
Project Planning & STAT 1401 wil & TCRI 4112, 1O
ICh 5453 Soheduling = TCRE 123 LwiC or PO L] TR 4550 Senior Froject S4%] .|:||| I'CAL 3455,
- all vt
OB 3551wl ar
Ps 4452 Const. Admanisiration CEMCG 3035 wil and s 4454 Sodls and Faundations
It sinius PCM 3552 wil
PO 3550wl &
P 555 LCEMG
s 5451 Consl. Cost Estimating LIRS wil or s Arca™RB" Elective
P Anlod Of
Instruciog
""" Business Ekective | Approval by COHA samw Buziness Ekctive Il Approval by COHA
PCAM 4518 Insro T Senior Frogect Senior Stalus |
CEMG 3431 wiC and
CEMG 5438 Surveying-Creconatics Prof. CEMG 3434 will or F CENG 3436 Insro 1o Close-Ramge Approval of F
[{NIEY] Practice {TE) penmission of Phosogramneetry insinchoT
Insirucior
16 15
weed GEOG 1130 or FOEL 2001 recomsmended
wed ACCT, BUEA, FINC, LOGT, LETD, RMGENT, METG (3000 Levelsr abave)
Total Diemrae Fagquirements (Hours) [ 120 | Hours ][ Pius Additions] Hours for Embedded Swrvevine-Gaomatics Certificate || 18howrs || Equals || 127 Total Bows |

Nowes:

The reguired pimipmen passing grade for all TOM cowrses isC;

Simderre mucet tale the American Institute of Corstructors, Associote Consoructor (Level ) Exam priov o Groduation; and 100 henrs gf Anproved Cornvmunity Service st be completed prior to Graduation.

The following courses are reserved for meciol circumereances, of approved by the smdenr’s eeadentic advicer, and may be weed in ploce gf other reguired courses o safgfl the reguiremene gf the prgior: TOW 3890 Special Probleme in Constructon (1-3 krs)
and TCM 4898 Selscted Problsms in Construction (1-3 krs)

Feafer to Georzia Southemn catalog for official dociment

326




Fecommended Curriculum for 2 Master of Science in Civil Engineering
with 2 concentration in Surveying-Geomatics (theziz & non-thesis tracks)
A minimum of 50% of courses for the Master of Science in Civil Engineering degree must be taken at or above
the 6000 level

A. Required Core Course

1. CENG 7031 Res. Methods for CE/CM 3 Credits

B. Specialization Foundation Courses

2. CENG 3431G Advanced Surveying 9 Credits
3. CENG 3432G Introduction to GIS in Geomatics/ Transportation
4. CENG 3434G Surveying History & Law

C., Technical Electives

5. CENG 3000G Selected Topics in Civil Enginesrng 12 Credits
4. CEMNG 3137G Engimeering Hydrology and Hydraulics

7. CENG 3433G Drainage & Erosion Control

8. CEMG 3433G Intro to Terrestrial LIDAR.

9. CENG 34366 Intro to Close Fange Photoprammetry

10. CENG 34338G Surveying-Geomatics Professional Practice

11. CENG 7285 Special Problems in Civil Engineering

12. TCM 53306 Green Building and Sustzinable Construction

13. TCM 5333G Building Information Modeling

14. TCM 5431G Construction Cost Estimating

15. TCM 3433G Project Planning and Scheduling

15. TMAE 7431 Advanced Quality Control

17. TMAE 7432 Advanced Enginesring Economy

18. TMAE 7433 Facilities Plarming

19. TMAE 7531 Technical Management and Leadership

20. Or other praduate level courses, 2& approved by the major professor

{Courses highlighted in Vellow plus CENG 2231 or TCW 2233 are required for Georgia

Surveying Licensure )

D. Required Capstone Activity

20. Thesis: CENG 7999 or Non-Thesis: Master's Project CENG 7891 § Credits
+ 4th Technical Elactive at or above the 6000 level

TOTAL 30 eredits
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Georgia Sonthern University

Allen E. Paulon College of Engineering and Information Technology
Department of Civil Engineering and Constraction Management
Civil Engineering (CENG) Program

BSCE + MSCE: CIVIL ENGINEERING + SURVEYING-CEOMATICS FMEEDDED CERTIFICATE: 4+1 ONE PLAN

Smdent Mams:

Eagle ITx:

Program Entry Diate:

Completion of sll requiremess and & minimuora of 2.0 GPA are required for graduation.

FALL SPRING SULDMER.
1% Yaar Prevaguizite Sem1 Hrz Gr Prarequizite Sem Hrz Gr Prerequisite Sem Hrz Gr
= —— . —— —— —~ — - - MATE 1Ml we, &
EMGL 1101 Composition I 3 EMGL 11032 Composition IT EMNGL 1101 w'C 3 CEMGII3]1 | Burveying Biem 1135 wi 3
HIST2110 | U5 — A Comp Suwvey 3 PHYS 2211 | Principles of Physics I I:Lén' 1441 4 STAT 231 | Inwro o Statistics T 3
MATH 1441 | Caleulus I 4 MATH242 | Caloulus T I:_Lén': 1441 4
EXNGE 1133 Enz. Graphics or CE - - . j . -
CEMG 1133 Grapiice 3 POLE 1101 American Govermmsnt 3
FYE 1220 Firs: Year Experience 2 FYE 1410 Global Citizans FYE 1220 1
HLTH1520 | Healtaful Living 2 EDNG Plyzical Activity 1
17 16 I3
2nd Year Prerequizite Sem Hr: Gr Prerequizite Sem Hrs Gr Preraguisite Sen Hrs Gr
WMATH 2742 wiC, Enzimesring s
ENGR 1231 | Enzimeerimg Mechamics] | & PHYS 2211 3 ENGR 3233 | Mechanics of Materials | ENGR 2231 wC 3 CENG 5137 | Hydrology and [CENG 2131 wiC or permission of 3
wic Hydranlics
DHVE2712 | Drinciples of Biysics T | DEIVE 2211 wiC 4 CHEM 1310 | Comypreh Ger’l Chem 4 ECON 1105 E‘;:‘f‘:tlf Global 3
MATH 343 | Caloulus I MATH 241 wiC 4 MATH 2160 | Elem Linssr Alssbrs | MATH 1441 wiC 3
ac 1731 | Civil Enginearing MATH 1431 R e 213 : . R 3
ceNG1Tl | e G o poem 3 CENG 1131 | CE Fluid Mechanics ENGR 131 wC 3
: e CENG 131 wC
CENG 5435 ml“"‘““ femestrial I“ml oval of 3 CENG 5432 ‘“E?“"".I,_- or TCM 2233 wiCs 3
of Dept. Consest
EDNG Physical Activity 1
17 17 §
3rd Year DPrerequisite Sem Hrz Gr Prerequisite Sam i Gr Prereguisite Sem His Gr
CEEM 1310WC R— CENG L3I WE
CEMG 3131 Intro to Env. Engimesting | or 3 CEMG3132 Tz . & CENG 3131w 3 Fine Atz Elective ™ COMDM 1110 Recommended 3
. . Wastewater Trestmant y
CHEM 1146 w/C C
ENGR 3133 wC Feinforced Concrets CENG CENG 2251 w/C or TCM 2233
CENG3331 | Structaral Anslysis i&;_jng m 30 3 CENGH33 | o : CENG 3331 W 3 Seie Advanced Suveying | e o Do menme 3
T R I - e 191 | Ot B e bl | ENGE 313 WE R
CEMNG 3232 5oil Mechanics EMGR 3153 wiC 3 CEMG 3133 Civil Ener’g hlaterizls ENGE 2131 wie 3
CENG4135 | Highway Desizn CENG 1231 wiC 3 ENGR 12357 | Dymamics of Rigid ENGR 1231 wC 3
or TCA 2233 wiC Eodies
,,,,, Crd Differersial s i ) Dbl il
MATHI30 | ot MATH 2242 wics 3 CENG 5434 | Surveying History & Law | or TCM 2153 wiC 3
- or Dept. Comsent
” . CENG 5137 wiC
CENG 5433 mﬂ - & Erosion or 5137G W C or 3
Dert Copzept
15 15 6
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4th Year Prerequizite Sem Hr: Gr Preraguizite Sem Hrz Gr Prevequisite Sem Hrz Gr
=380 : mrlmsglfﬂgf 3 CEMG 4360 n = o of 3 CEMNG T893 i i 3
(D Draf Dractice (TE) = Dhotn rammerry instructar Special Topics
az Comstmaction Cost - - - - . . GEQG 1130 - . .
1 e " i
CEMGF3135 Comtral & Fi . ECON 21056 w'C 3 Social Science Elactive’ B tad 3 CEMNGTEGS | Special Topics 3
CEMGE 4331 Stuctorzl Steel Design | CEMG 3331 wil 3 HIZT 1112 World Histary I 3
= . . &r. Standing & Ares saa N . - -
CEMG4518 Intra to Seniar Praject  Fine Arts Elec. 1 CEMG 45349 Senior Project CEMG 4518 3
EMNGL 211 _ Waoeld Literature I or I 3 Free Elective (SACE) 3
. = Senior Privileze See following
Araz D2 Scisnce’ 4 CENG Som(r Cirat = Paze
17 15 [
Sth Year Drerequizite Sem  Hrs Preraguisite Sem1 Hrs Gr Prerequisite Sem Hrs Gr
Feesearch hethods for - CENG 7009 ar | Thesis or Masters
CEMG 731 CECM Grad. Standing 3 CENG 7521 - [
Advanced Ensinesring
TKIAE 7432 3
Econarmy
5300L Approved Elective 3
L] @
Undergraduate Notes:

1 COMM 1110, FORL, MUSC 11040, FHIL 2010, EELS 1130, THEA 1100, ART 1000

1 BIOL 1230¢1210 or GEOQL 1340 (Bequired to Graduate with BSCE)

3 ANTH 1102, GEQG 1130, FSYC 1101, S0CT 1101, THON 1131

See baclk of Curriculum Sheet for a list of Technical Electives. CENG 4300 can be used a5 a Techmical Elective if talien prior to F17

The required winimum passing grade for all CENG cowrses iva £
The required winiwmum grade for ol pre-reguisite closses is g € ond
The required minimum grade for all Technical Electives is a C.

Notes: 100 hours of Approved Community Service must be completed prior to Graduation Clearance if you are on the 2015-2016 or newer Catalog,

Total Degree Fequirsments (Hours)

132 Hours

Pluz Additional Embeddad Surveying-Geomatics Certificats 13 hours
{inchides & hours credit for bath deFrees)

Plus 21 Additionz] Graduate hours

Equals 171 Total Hours

Students must take the NCEES, Fundamentals of Engineering (FE) Exam prior to Graduation if you are on the 2016-2017 Catalog (Refer to Georgia Southern catalog for official document)|
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