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2019-20 Geography Comprehensive Program Review

Program Purpose
Describe the purpose of the program and how it contributes to the mission of Skyline
College.

Narrative

The goal of every geography class is to help make our students better global
citizens by showing them the diversity and complexity of the Earth’s systems
and people. We provide students with an academically rigorous overview of the
physical processes that make up the Earth’s natural systems, the cultural
processes that make up the Earth’s social systems, and the technical tools
used by 21st century professionals in the field. In this way, we hope to
emphasize the "global community of learners" aspect of Skyline College's
Mission Statement, and help our students find not just fulfillment, but a better
sense of belonging and place. Geography is an extremely multidisciplinary
subject, and impacts many departments and subjects including history,
economics, anthropology, sociology, social justice, ethnic studies, meteorology,
environmental science, earth science, and computer science. Thus, our
program especially emphasizes this interdisciplinary aspect. Geography
provides the students at Skyline College an opportunity to fulfill their GE
requirements while getting an overview of our global community, and the
connections between many different academic subjects. Even students who do
not decide to major in Geography may find their passion in our classes, and it is
our hope that all students who take a Geography class at Skyline College
realize that they, too, have been implementing the techniques and theories of
geography in their everyday lives without even knowing it.
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Program Student Learning Outcomes
List the current program student learning outcomes (PSLOs).

Narrative
The Program Student Learning Outcomes are:

1. Analyze, synthesize, and apply core geographic principles, concepts, models,
and phenomena.

2. Identify examples of human-environmental interaction and assess their past,
present, and future impact.

3. Evaluate and apply geographic methods and associated theories used to
analyze and advance geographic concepts.
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Program Personnel
Describe the current staffing structure of the program and how it aligns with achieving
the purpose of the program.

Narrative
Rachel Cunningham, Part-Time Geography Faculty

Christine Hansell, Part-Time Geography Faculty
Professors Cunningham and Hansell are both able to teach a wide-range of GEOG
courses, and are both certified to teach online courses. However, due to their part-time

status, they are limited in the number of courses they are able to teach per semester.

The Geography Department is in need of a full-time faculty member in order to meet
the program's enrollment demands and timely course offerings for degree completion.
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1.D. Personnel FTE

Provide the current FTE of each category of personnel.
FT Faculty FTE:

Adjunct Faculty FTE:

Classified Staff FTE:

Administrator FTE:

Narrative
FT Faculty FTE: O

Adjunct Faculty FTE:

Fall 2018: 0.54 FTEF
Spring 2019: 0.54 FTEF
Fall 2019: 1.06 FTEF
Spring 2020: 1.08 FTEF

Classified Staff FTE: O

Administrator FTE: O
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Program Review Team
Comprehensive program review is intended to be a collaborative process which
promotes dialogue and reflection. Please identify all individuals who contributed to or

shaped the program review narrative. Include names and the title or role of each
person.

Narrative
Rachel Cunningham, Part-Time Faculty

Christine Hansell, Part-Time Faculty
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Progress on Prior Program Objectiveness (Goals)

Describe the progress made on prior CPR/APP objectives including identification of
achievements or areas in which further effort is needed. If the program is new with no
prior CPR/APP, comment on new program implementation.

Below the narrative box, use the Associate Objectives feature to select the related
objectives. Once associated, you may also view each objective. If appropriate, edit the
status to Completed or Discontinued.

Narrative
In our previous CPR (2013-2014), there were several goals outlined:

1. Hire a full-time Geography faculty

2. Offer a Geography AA Degree

3. Start the formation of a Geographic Information Systems (GIS) certificate program.
4. Keep on track with our 3-year SLO assessment plan

The biggest success for the Geography program has been the completion of Goal 2:
Skyline College now offers an AA-T degree in Geography. This is especially useful for
students, as the Bay Area (and the broader state of California) is the home of many 4-
year Geography programs that students may now transfer to to continue their
Geography studies, including but not limited to San Francisco State University and
University of California, Berkeley.

The ability to complete Goal 3 (GIS certificate program) is directly tied to the
completion of Goal 1 (full-time faculty). Geography still does not have any full-time
faculty members, and instead consists of two adjunct faculty. This is a doubling of part-
timers since the 2013-2014 CPR (when the entire department consisted of one part-
time faculty). Both part-time faculty are teaching the maximum number of courses they
are allowed, with several of their classes enrolled at full capacity. The number one goal
for the Geography program continues to be the hiring of a full-time faculty member.

While an actual GIS certificate may have not been created, progress has been made
in the GIS course offerings for our department. GEOG 300: Geographic Information
Science has now been approved for Distance Education, and we are planning to offer
it 100% online for the first time in the Fall 2020 semester. GIS courses often appeal
more to second-career or older non-traditional students, as GIS skills are in high
demand in the workforce. By offering this course online, we are increasing accessibility
to more students. Once more students become interested in GIS, and we have a full-
time faculty member to grow and develop our GIS course offerings, then we can revisit
the goal of creating a GIS certificate program.

Goal 4 was partially met. Of the six courses offered by the Geography department,
four have had their SLOs assessed since the last CPR. The two that were not
assessed, GEOG 150 and GEOG 300, were because those classes were cancelled
due to low enroliment. Already, the department is on track to improve on this goal.
GEOG 150 is being successfully offered this Spring 2020, and is projected to be
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offered again in Fall 2020. GEOG 300 is also projected to be offered in Fall 2020, with
a switch to an online format that we predict will improve our enrollment numbers. The
department has already received the assessment schedule for the next 3-year cycle,
and will continue to make this a goal for this CPR.
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Program Effectiveness

Review data related to the program and assess the program's effectiveness at meeting
its described purpose. Consider using college-wide data for comparison purposes.
Program data may include:

- Standard program review reports from PRIE including indicators of success,
retention, and equity

- Program-specific data such as labor market data, surveys, and custom reports

- Program Student Learning Outcome (PSLO) reports from TracDat

- Prior CPR/APPs

- Feedback from the program's administrator, advisory committees, and/or other
stakeholders

- Course outlines of record and offering history (instructional programs only)

- Professional development received

- Other relevant data

- Additional data may be requested from PRIE by completing the Research
Request Form available at http://www.skylinecollege.edu/prie/request.php

Based on the data reviewed, describe the overall effectiveness of the program and any
conclusions drawn from the data

Narrative

he Geography Program has grown immensely in the past few years, and continues to
have strong success and retention rates. Not only have we doubled our number of
instructors (although both are still only part-time), we are offering courses that have not
been offered in a few semesters, and able to offer multiple sections of some of our
core courses. In terms of growth, the Geography Department can certainly be
considered a success. However, we are now at the point that a full-time faculty
member is desperately needed to take the program to the next level.

Success, Retention, and Equity

Overall, the success and retention numbers for the Geography Department are on par
with the wider Skyline College campus. Our average Success Rate for 2014-2019 was
71.7%, compared to the overall campus's 73.3%. Our Retention Rate is also
comparable, at 89.3% (versus 86.6% campus wide).

In terms of Equity, there are two groups with lower success scores than the campus
average, and two groups with higher success scores.

e Pacific Islander students had a success rate of 67%, compared to the campus
rate of 60%.

e Native American/Alaskan Native students had a success rate of 100%,
compared to the campus rate of 71%.

¢ Black/African-American students had a success rate of 52%, compared to the
campus rate of 61%.

o Latinx/Hispanic students had a success rate of 62%, compared to the campus
rate of 68%.
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Three of these groups (Pacific Islander, Native American/Alaskan Native, and
Black/African-American) have a very low number of students, so the percentages can
easily be thrown off by 1 or 2 students. Nonetheless, the Geography Department will
be continuing its work of reviewing its curriculum for inclusiveness and culturally
competent teaching, as well as reaching out to campus Learning Communities to
strategize how to better support our students of color. This topic will be discussed in
more detail in the section of this report on Program Equity.

Labor Market

A degree and/or coursework in Geography allows students to pursue a variety of
careers and occupations. Geography is extremely interdisciplinary, and geographic
methods and principles are found in several other fields of study. We have pulled US
Bureau of Labor Statistics figures for 5 possible career routes for students studying
geography (BLS printouts are included with the report):

Geographer - 3% job outlook (slower than average)

Environmental Scientist & Specialist - 8% job outlook (faster than average)
Geoscientist - 6% job outlook (average)

Surveying and Mapping Technician - 5% job outlook (average)
Cartographer and Photogrammetrist - 15% job outlook (much faster than
average)

Based on these figures, the overall field of geography jobs may be growing roughly
average, but the demand for workers skilled in cartography (map-making) and
Geographic Information Systems is much higher. It is because of this that the
Geography Department has been focusing energies on our Geographic Information
Science course. This course, GEOG 300, has had a Distance Education component
created, and will be offered 100% online for the first time in Fall 2020. It had previously
been a goal of this department to create and offer a full GIS Certificate program at
Skyline College. However, it is not possible to offer this program without having a full-
time faculty member on board, as our current two adjunct faculty members are already
teaching at their maximum load and are unable to devote time to creating this
program. Even for students not majoring in Geography, GIS is used in many other
careers and disciplines, such as Public Health, Urban Planning, Resource
Management, Emergency Response, and Criminal Justice. The Geography
Department could work with other Skyline programs to promote this skill-set, or even
become involved in a Career-Technical-Education program. GIS skills are very
desirable job skills for workers in many different fields.

PSLOs

Our Program Student Learning Outcomes are very well aligned with our individual
course SLOs. Even though we did not have any students graduate with a Geography
AA-T Degree during the 2014-2019 assessment cycle, our PSLOs can be assessed
through the SLOs of our individual courses. All three PSLOs were met during the
2014-2019 cycle. The Geography Department will work with the Social Science &
Creative Arts Division, and Skyline Marketing, to increase student awareness of the
Geography AA-T degree, and the interdisciplinary nature and wide applicability of the
field of geography.
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Professional Development

Both current Geography faculty are part-timers, therefore professional development
can be difficult. However, they have both been able to dedicate significant time and
energy to nurturing the Geography program at Skyline, while honing their own
professional skills. Their connections to other institutions has also allowed them to
pursue PD through other outside funding sources. Select recent PD has included:

TracDat workshop (Spring 2020)

SLOAC Academy (Spring 2020)

Online Pedagogy course (Spring 2019)

National Science Teaching Association Expo (Summer 2019)

Advancing Racial Justice & Equitable Outcomes in Community Colleges
Institutes (Fall 2019)

Our department also keeps abreast of the activities of the Association of American
Geographers (the main professional group for geographers in the US), and hopes to
send a faculty member to future meetings (faculty member has attended several
previous meetings, representing other institutions). One faculty member is currently
pursing the GIS Certificate at San Francisco State University. Another faculty member
serves on the GIS committee for another Bay Area community college. Both faculty
members teach geography at other Bay Area community colleges, and so are able to
keep a pulse on the broader regional demands and needs in terms of geographic
education. These connections ensure that the Geography Department as Skyline stays
relevant and up-to-date in its course offerings and program structure.

Program Growth

The Geography Department has seen an immense amount of growth in the past few
years. Six course sections were offered in each of the Fall 219 and Spring 2020
semester, more than has ever been offered before. Our second faculty member began
teaching online in Summer 2019, therefore their FTES and Load are not captured in
the data for this reporting cycle.

Year FTEF FTES LOAD Enroll/Section
2014/15 1.53 31.02 610 39.4
2015/16 1.62 32.25 597 44 1
2016/17 1.61 28.35 527 39.2
2017/18 1.41 26.67 566 39.5
2018/19 1.62 30.41 563 39.6

FTEF are summed for the entire academic year, with each semester having an FTEF
of about 0.54. During the 2014-2019 reporting cycle, the Geography Department only
had one part-time faculty member. Even while working alone, this faculty member was
able to maintain enrollment per section at higher rates than the campus average (28.1
- 30.9 during this cycle) and a load higher than the campus rate (513-551 during this
cycle).
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These numbers are a vast increase from the last CPR, which saw an FTES range of
0.90 - 17.19 for the 2008-2013 reporting cycle. In the next reporting cycle, we expect
that these numbers will increase even more, with the addition of another faculty
member.

Evidentiary Documents
Cartographers and Photogrammetrists _ Occupational Outlook Handbook _ U.S.
Bureau of Labor Statistics.pdf

Environmental Scientists and Specialists _ Occupational Outlook Handbook _ U.S.
Bureau of Labor Statistics.pdf

Geographers _ Occupational Outlook Handbook _ U.S. Bureau of Labor Statistics.pdf
Geoscientists _ Occupational Outlook Handbook _ U.S. Bureau of Labor Statistics.pdf

Surveying and Mapping Technicians _ Occupational Outlook Handbook _ U.S. Bureau
of Labor Statistics.pdf

11
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Progress on Program Student Learning Outcomes

Describe the progress made on PSLOs including achievements, gaps in learning,
and/or areas in which further effort is needed.

Upload the TracDat report to the SPOL document repository in the Program Review
folder for the current academic year (Program Uploads). Make sure the file name
includes the program name or abbreviation (e.g., PRIE-TracDat 2017).

Narrative

Of the Geography department's six courses, two had all of their SLOs met, two had
some of their SLOS met, and two were unable to be assessed due to course
cancellations. While there were no students graduating with a Geography Degree
during the 2014-2019 assessment cycle, our PSLOs are well-linked to our course
SLOs, and therefore can be assessed that way.

The break down of each PSLO to specific course SLO is as follows:

PSLO 1 - "Analyze, synthesize, and apply core geographic principles, concepts,
models, and phenomena"

e GEOG 100 #1 and 2 (met)
o GEOG 101 #3 (met), #1 (not met)
e GEOG 110 #3 (met)

e GEOG 300 (inconclusive)

PSLO 2 - "Identify examples of human-environmental interaction and assess their
past, present, and future impact"

GEOG 100 #3 (met)
GEOG 110 #2 (met)
GEOG 150 (inconclusive)
GEOG 106 #4 (met)

PSLO 3 - "Evaluate and apply geographic methods and associated theories used to
analyze and advance geographic concepts"

GEOG 100 #2 (met)

GEOG 101 #2 and 3 (met), #1 (not met)
GEOG 110 #1 and 3 (met)

GEOG 300 (inconclusive)

GEOG 106 #2 (met)

Our PSLOs are very well aligned with our course SLOs.

Our flagship course, GEOG 100 (Physical Geography), had all three of its SLOs met in
both the 2014-2015 and the 2018-2019 assessment cycles. These SLOs are currently
being assessed through a written exam; one of the geography adjunct faculty
members is working on the GEOG 100 SLOs in the Spring 2020 Skyline SLOAC
Academy, with the possibility of expanding assessments. During the 2018-2019

12
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assessment cycle, the other adjunct faculty member had identified the need to expand
assessment assignments for GEOG 100 SLOs.

Our primary lab course, GEOG 101 (Physical Geography Lab), had two of its SLOS
met and one inconclusive in the 2018-2019 assessment cycle. The SLO "Analyze and
reach valid conclusions from maps (including topographic maps), graphs, charts, and
geographic diagrams" was inconclusive, however it was noted that many of the
unsuccessful students did not complete the assessed lab exercise. In response to this,
more basic skills groundwork has been worked into earlier lab exercises. It is also
worth noting that currently, GEOG 101 is only offered online. If the lack of student
engagement is the cause of the low success rate, faculty can work to improve this by
targeting non-participatory students early in the semester to increase participation.

GEOG 110 (Cultural Geography) had all three of its SLOs met in the 2018-2019
assessment cycle. Both exams and discussion assignments are used to assess SLOs
for this course. Faculty have determined that this is very successful and that
discussions on complex topics are effective. This course is continuously being updated
to incorporate current events and new global issues.

Both GEOG 150 (World Regional Geography) and GEOG 300 (Geographic
Information Science) were unable to be assessed during the 2018-2019 cycle, due to
course cancellations. Growing the program and increasing enrollment are major goals
for the Geography department, so these shortcomings are already being addressed.
GEOG 150 is currently being offered in Spring 2020, and GEOG 300 is scheduled to
be offered in Fall 2020 in a new online format, so we anticipate having SLO
assessment data for the next reporting cycle.

GEOG 106 (Weather and Climate) had three out of four SLOs met in the 2016-2017
assessment cycle. The SLO "Describe Earth-Sun relationships and the resulting
effects on weather and climate" was not met, and was assessed through four
questions on the final exam. This course is currently cross-listed with the Geology
Department, and is "owned" in TracDat by that department. Moving forward,
Geography faculty is making it a priority to collaborate with the Geology faculty more
on this course.

Being an entirely adjunct-run department, professional development regarding SLOs is
often difficult. One faculty member is able to participate in the SLOAC Academy in
Spring 2020. Other online or independent professional development opportunities
regarding SLOs should be researched.

Evidentiary Documents
GEOG PSLOs 19-20.pdf
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Program Access

Describe matters of access relevant to your program such as offering patterns, service
hours, F2F vs. DE offerings, availability of services to online students, on-campus vs.
off-campus locations, unaddressed needs, and/or highly effective practices.

Narrative

Now that the department has a second part-time faculty member, we are able to offer
a broader range of classes per semester. Nonetheless, the number of Face to Face
classes offered per semester continues to be limited, due to adjunct availability.
Overwhelmingly the bulk of Geography courses continue to be offered online. Spring
2020 course offerings: 2 sections of GEOG 100: Physical Geography (one offered
online, one offered in-person) 2 sections of GEOG 101: Physical Geography Lab (both
offered online) 1 section of GEOG 110: Cultural Geography (online) 1 section of
GEOG 150: World Regional Geography (online) The Geography Department is proud
to offer all of its courses online, therefore allowing students to complete their AA-T
degree entirely online. However, we recognize that online learning is not conducive to
all learning styles, and that face-to-face courses are a way to foster community and
sense of belonging on campus. This again highlights the need for a full-time faculty
member, so that Geography can have an increased presence on campus and do more
outreach work to the campus community. All faculty office hours are currently either
online, or early in the mornings. Online courses are accessible to students at all times
of the day, however having classes and/or office hours during the mid-day would
increase engagement with students who do not respond well to online coursework.

14
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Program Environment

Describe key factors and changes impacting the program such as college initiatives,
industry needs, regulatory changes, state mandates, grant requirements, personnel
changes, demand for classes/services, and other issues.

Narrative

The Geography Department occupies an unique niche in that it offers both an AA-T
degree, and popular General Education courses. Consistently, the majority of students
taking Geography courses list "Degree/Transfer" as their goal: 2014-2015: 174
(71.3%) 2015-2016: 226 (74.1%) 2016-2017: 220 (80.6%) 2017-2018: 208 (84.6%)
2018-2019: 236 (85.8%) It is worth noting that these numbers are higher than the
Skyline College campus average (65.4% in 2017-2018, 62.8% in 2018-2019). Because
there were zero students graduating with a Geography AA-T in this time period, all of
these students were taking Geography courses to satisfy General Education or other
requirements for other degree programs. Demand for these classes, especially GEOG
100 and GEOG 101 (science lecture and lab courses), is high. In the Spring 2020
semester, sections of GEOG 100 and GEOG 101 were completely filled to capacity.
This again illustrates the dire need for a full-time faculty member, so that more
sections and more courses can be offered to meet this campus need. As Skyline
College is within the Silicon Valley, and Geographic Information Systems is a booming
field, it is all the more important for our Geography Department to offer courses in GIS.
According to the Bureau of Labor Statistics, the job outlook for 2018-2028 for
cartographers and photogrammetrists is 15%, which is much faster than average. We
have chosen to invest our limited faculty energy into the GEOG 300 course, moving it
to an online format for Fall 2020. In addition, due to changes in the CSU geography
transfer agreement, we now must offer GEOG 300 in order for students to graduate
with an AA-T (GEOG 150 was moved from elective to core). With such a large number
of non-geography majors taking our geography courses, this provides the perfect
opportunity to teach students the interdisciplinary nature of geography and GIS. GIS is
used in environmental sciences, public health, crime analysis, city planning,
archaeology - many other fields other than traditional geography. Our department is
now poised to create a bridge between other campus programs, and a potentially
lucrative job skill.
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Program Equity

Based on the data reviewed, highlight any progress and/or effective practices
employed in the program to address identified student equity gaps and minimize
disproportionate impact. Describe any pre-existing or anticipate program barriers in
making progress. If you intend to request resources for objectives related to equity,
explain any connections between barriers described and the support/resource(s)
requested.

Narrative

As discussed earlier, the Geography department has lower success rates for African
American and Latinx students than the larger Skyline campus (52% vs 61%, and 62%
vs 68%, respectively). In our previous CPR (where lower African-American success
rates were also noted), several strategies were identified: 1) reviewing our program
material for inclusiveness, 2) lowering textbook costs, 3) increasing online resources,
4) encouraging use of the Learning Center, and 5) having projects where students can
choose their own topic (to reflect their own interests and background).

Faculty have reviewed lecture material in GEOG 100, and are including examples of
knowledge and practices from non-European cultures into the curriculum. It is common
for science classes to emphasize Greek or other European contributions - Geography
faculty are working to break this cycle by honoring the many cultures that have been
contributing to the fields of geography and earth sciences for generations. There is
also an increased focus on environmental justice in GEOG 100, with students
choosing their own final project topic. Students choose their own topics for projects &
field trips in GEOG 150 and GEOG 101 as well. GEOG 150 is currently using a zero-
cost textbook, and one section of GEOG 100 is experimenting with having only an
optional textbook. Copies of the GEOG 101 textbook are available on loan at the
Library. In terms of professional development, one faculty member completed the
Enacting Educational Equity Train the Trainer series at College of San Mateo.

From 2014 to 2019, the success numbers for African American students in Geography
classes did increase, however the extremely low number of students enrolling should
be noted:

2014-2015: 45% success, 11 students enrolled
2015-2016: 22% success, 9 students enrolled
2016-2017: 100% success, 4 students enrolled
2017-2018: 100% success, 2 students enrolled
2018-2019: 100% success, 1 student enrolled

In addition to continuing to review course material for inclusiveness and culturally
competent teaching, the Geography Department would like to increase enroliment of
African American students into Geography courses. Collaborations with the Umoja
program of CSM and the ASTEP program of Skyline are a priority. We are also looking
into developing more zero-cost textbook options for our classes.

For Latinx students, low enrollment is not a concern, but collaborations with the Puente
Learning Community should still be a priority to make sure that our Latinx students feel
supported and welcome in Geography courses. This is all the more important since
Skyline was awarded the designation of Hispanic Serving Institution: the Geography
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Department must make sure we are indeed serving our Latinx students, not just
enrolling them. Success rates for Latinx students fluctuated between 56 and 73%
during the 2014-2019 reporting cycle.

Geography faculty regularly recommend students take advantage of Sparkpoint's
financial and food pantry services, and the Personal Counseling services with the
Health Center. By educating themselves as to what student services Skyline College
provides, faculty are able to be an additional resource and advocate for student needs.
Because such a large number of Geography courses are offered online, it would be
good for the Geography Department to research what kind of internet hot-spot services
are available from the college. Currently, there are no Geography tutors at the
Learning Center. There may not currently be funding for a Geography tutor, but this is
another resource that the Geography Department should look into.

17
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Curriculum Review

There are four steps to program review of curriculum:

1. Request your program’s Course Offering Report from PRIE. Based on that report,
take action to bank, delete, and/or reactivate courses. PLEASE SEE THE CPR
WEBSITE (DIRECTIONS AND FORMS) FOR DETAILED INSTRUCTIONS.
http://www.skylinecollege.edu/programreview/cpr.php

2. Review and update all course outlines on CurricUNET. PLEASE SEE THE CPR
WEBSITE (DIRECTIONS AND FORMS) FOR DETAILED INSTRUCTIONS.
http://www.skylinecollege.edu/programreview/cpr.php

3. Complete the Course Outline and Prerequisite Checklist Table. Upload the file to
the SPOL document repository in the Program Review folder for the current
academic year (Program Uploads).

4. Verify and document the two-year cycle of curriculum offering to ensure that
students have access to courses necessary to complete certificates, degrees, and
transfer in a timely manner. Review the sequencing of prerequisites.

Narrative

1) We are not banking, deleting, or reactivating any courses. 2) All courses were
updated in CurricUNET in February 2020, with the exception of GEOG 106 (Weather
and Climate). This course is cross-listed with, and "owned" by, Geology. Geography
faculty is still in the process of working with Geology faculty to complete the
CurricUNET review of GEOG 106. 3) Please see attached. Again, note that GEOG
106 has not been updated in CurricUNET since February 2017. 4) GEOG 100, 101,
106, 110, and 150 were all offered during the 2019-2020 Academic Year. GEOG 300
is scheduled to be offered in the 2020-2021 Academic Year.

Evidentiary Documents
CPR SP20 - Course Outline and Prerequisite Checklist Table.pdf
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Considering Key Findings

Considering the results of CPR assessment, identify program strengths, challenges,
opportunities, concerns, and areas in which further research is needed. Describe how
the key findings can be used to improve program effectiveness in order to promote
student learning and achievement.

Narrative
Program Strengths

The enroliment and growth in the Geography Department is going quite well. We have
increased our number of classes, increased our number of faculty, and some of our
sections are still enrolled to capacity. This is even in the face of district wide drops in
enrollment.

On average, the Geography Department has excellent success and retention rates, in
keeping with the campus averages. We are doing a great job of keeping students
engaged in our classes, and keeping them enrolled.

Our AA-T Degree is up and running, and is available 100% online. This will increase
access for students who have work or family responsibilities during daytime classes.

Our PSLOs are well aligned with our individual course SLOs. This means that even
without students graduating with our degree, we are able to assess the effectiveness
of our program. During this reporting cycle, all PSLOs were met.

The Geography Department's purpose is well aligned with Skyline College's mission
"to empower and transform a global community of learners." In our courses, students
have the opportunity to learn about our world - both the natural environment, and the
Earth's people. Our students leave their classes with a better understanding of a huge
diversity of topics, from how the United Nations work, to how humans are impacting
climate change. The Geography Department helps students understand where they fit
into this planet's global community, as well as into the community of their campus,
their cities, and their families.

Program Challenges

The lack of any full-time faculty member is the main challenge for the Geography
Department. A full-time faculty member is not only needed to ensure that all courses
are offered on a regular basis, but to participate in campus committees and initiatives,
ensuring that Geography has a voice in Skyline College politics and policies. Guided
Pathways is one such example - no Geography faculty has been able to attend any
GP meetings, and therefore Geography has to be represented in absentia by faculty
from other departments.

GEOG 300 is just one Geographic Information Science course. To truly have valuable
job skills, students would need to take more than just one course. A robust GIS
program at Skyline would need the development of additional GIS courses, ones that
could focus on specific aspects of vector or raster methods, or even including
techniques such as remote sensing, drone work, and LiDAR.
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GEOG 100 (Physical Geography Lecture) and GEOG 101 (Physical Geography Lab)
are currently offered as a pre-requsite, rather than as co-requistes. This has presented
challenges when students take the lab course several semesters, or even years, after
they took the lecture course - potentially forgetting the concepts and material they
need to succeed in the lab. Other schools in the SMCCD offer these courses are pre-
requisites, therefore the District's registration system applies that setting to Skyline
College as well. The Geography faculty have expressed their concern with having
students take the lab much later than they take the lecture course, and have
recommended to the Counseling Department that students be encouraged to take the
two courses concurrently. The Geography Department is considering the possibility of
redesigning GEOG 100 and 101 into one 4 unit combined course in the future, most
likely iffwhen a full-time faculty member is brought on board.

Opportunities

The in-person Geography class has been moved to the new Building 12
(Environmental Sciences Building). These "smart classrooms" allow for students to
work collaboratively in groups, with more access to educational technology. The
Geography Department is looking forward to exploring new ways to utilize these smart
classrooms to enhance student learning.

With the creation of a Distance Education component for GEOG 300, the Geography
AA-T Degree is now available 100% online. This opens up the opportunity to target
more non-traditional students, who may have work or family responsibilities during
daytime classes. This also allows for the targeting of second-career GIS students -
students who may already have established jobs, but are being encouraged by their
employers to gain GIS skills to expand their current duties.

The Guided Pathways program will allow Geography courses to become mapped
within other programs. This will not only increase our enrollment, but will expose more
students to the theories and principles of geography, making them well-rounded global
citizens.

Concerns

Enrollment is down across the SMCC District. Sections of GEOG 150, GEOG 110, and
GEOG 300 have been cancelled in past years due to low enrollment. The Geography
Department will need to emphasize the interdisciplinary nature of its program, in order
to attract students outside of the Geography major.

At the state level, the CSU transfer agreement for the Geography AA-T has been
changed, eliminating GEOG 150 as an elective (and moving it to core). This means
that the Geography Department must offer all of its Geography elective courses every
academic year, in order for students to graduate with the degree in a timely matter.
Unfortunately, without a full time faculty member, it will be very difficult for the program
to develop any new elective courses.

For the second reporting cycle in a row, Black/African-American students have lower

success rates than the campus average. While low enrollment numbers do mean that
percentages can fluctuate wildly, this is still cause for concern. The Geography
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Department needs to focus on finding ways to support our students of color - both in
terms of program access (textbook costs, online offerings) and in terms of culturally
competent teaching and inclusive curriculum.
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Aspirations
The key findings and program aspirations will be used as the foundation to build a
strategy for program enhancement.

- What is the ideal future of the program?

- What long-term results does the program want to achieve?

- How do the key findings prompt or inform the program's aspirations?

Narrative

In the ideal future of the program, Skyline College's Geography Department is a robust
and sustainable program with healthy enrollment and high student success and
retention rates, and a reputation for supporting and inspiring students. It would be
especially ideal if each year there were several students either completing the
Geography AA-T degree, or transferring to a four-year college to focus on a
Geography Bachelors degree.

Long-term, the Geography Department would like to have high enough enrollment to
support multiple full-time faculty members. We would also like to nurture relationships
with regional four-year schools, in order to provide optimal research and transfer
opportunities for our students.

Above all, we would like to be known as a student-centered program with high quality
curriculum and teaching practices. We want our student success and retention rates to
be high across ALL student demographics, and for all students to feel that Geography
at Skyline College is a welcoming and worth-while course of study, even if only for
General Education requirements.

Our key findings show that our enroliment has indeed increased greatly over the last
several years - providing a foundation for our goals of high enrollment. On average,
our success and retention is high, however the continuous lower than campus average
success rates for African-American students is a further call for our need to focus on
improving our program's equity. In addition, the fact that the bulk of our enrollment is
for General Education, and we have yet to have a student graduate with our new AA-T
degree, has helped cement our goal to increase the number of students focusing on
Geography as their primary course of study, while honoring and supporting our
General Education roots.
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Program Strategy

Based on the key findings and aspirations, develop a plan designed to enhance the
quality of the program. Describe the strategy (or strategies) to be implemented over
the next six years. Strategies could include intended changes or areas of inquiry to
pursue.

[NOTE: In the next item, objectives will be created with action steps and resource
requests to support each strategy identified here. Each objective will also be tied to an
Institutional Goal.]

Narrative

In order to increase our student enrollment, success, and retention - while improving
our students' abilities to complete Geography courses and degree - we have identified
three goals for the next reporting cycle:

1) Hire a full-time faculty member

2) Create a new Geography course, to be offered as an elective within the
Geography AA-T Degree

3) Implement a Zero-Cost Textbook for GEOG 100 (Physical Geography)

All of these goals are tied into observations of the current status of our Geography
program. This is the second CPR cycle where the hiring of a full-time faculty member
has been our number one goal. With the addition of a second part-time faculty, and the
fact that both current part-time faculty are teaching at their maximum loads (and
multiple sections are still enrolled at maximum capacity), we feel that the program's
growth has warranted the hiring of a full-time faculty member. A full-time faculty
member will also increase the on-campus presence of geography, and will allow the
Geography Department to be more engaged in campus committees, initiatives, and
events.

Now that the state has updated the CSU Transfer Agreement, Skyline College
currently only offers two courses which can be used for the List B portion of the
Geography AA-T (GEOG 106 and GEOG 300). The creation of a new course will allow
students more agency and flexibility in planning their geography degree course of
study. In addition, as such a large portion of Geography students are taking these
courses for General Education or degree requirements, we would be able to expose
even more students to geographic concepts and principles, even if they are not strictly
geography majors.

Even though our program averages for retention and success are in keeping with the
campus averages, numbers for African American and Latinx students are below
campus averages. In our previous CPR, we identified low-cost textbooks as a possible
solution. As GEOG 100 is our main course for GE seeking students, having a ZCT in
this course would greatly assist low-income students, and increase their ability to
successfully complete this course.
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Action Plan and Resources Requests

Develop one of more measurable objectives (goals) to begin in the next year. Each
objective will include action steps and any related resource requests. No narrative
response will be entered in this section, but the objectives you create will be printed
automatically in the CPR report under this item.

1. To begin, click on PLANNING at the top of the page, then CREATE A NEW
OBJECTIVE. To view previously created objectives, click PLANNING at the top of
the page, then VIEW MY OBJECTIVE.

2. IMPORTANT! Make sure to associate each objective to this standard in the CPR
and link each objective to one or more Institutional Goals. Need help? Contact the
PRIE Office for further instructions.

Narrative

Associated Objectives
1019-Create New Degree Elective Course

1018-Hire Full-Time Faculty
1023-Implement Zero-Cost GEOG 100 Textbook

Enhanced Budget with Objective and Task Detail
Geography Enhanced Budget with Objective and Task Detail
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Planning Objective Report

Planning Year: 2020-2021
Objective Report:

Objective ID; 1018 Objective Title: Hire Full-Time Faculty
Unit Manager: Cunningham, Rachel Planning Unit: 2418GEOGOO0 - Geography
Obj. Status: New/In Progress Obj. Purpose: Program Review - CPR/APP/ALUR

Unit Purpose:

Objective Description:

The Geography Department currently consists entirely of two part-time instructors. Now that we have an AA-T degree, a full-time
instructor is needed to ensure the timely offering of all necessary courses. Both of our adjunct faculty are teaching their maximum
course load, and still we have sections of classes filled to capacity. In addition, a full-time instructor is needed to expand existing
and develop new courses, and to increase our Geographic Information Science offerings. With the changes to our CSU transfer
agreement coming from the state, it would be beneficial to develop additional geography courses which could be used as degree
electives.

Institutional Goals

Skyline College Strategic Priorities (2018-23)

*SC1 Student Completion

SC2 Transformative Teaching and Learning

SC4 Internationalized Campus Community

SC5 Strong and Effective Community Partnerships

SC7 Professional Recruitment and Retention

Planning Unit Goals Objective Types Planning Priorities

No Data to Display No Data to Display No Data to Display

Tasks

Due Date Status Priority Task Budget Amount
08/15/2021  New/Pending High We would like to recruit and hire a full-time faculty member for $70,000

Geography. Ideally, the interview process would be during the
Spring 2021 semester, so this person could start during the 2021-
2022 school year. This will involve the Dean of SSCA, the Vice
President of Instruction, the College President, and the Board.

Assessment Measures

| No Data to Display

Intended Results

| No Data to Display

Status Reports

| No Data to Display

Actual Results

| No Data to Display

Use of Results

| No Data to Display
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Gap Analysis

| No Data to Display

SWOT

| No Data to Display

Units Impacted

| No Data to Display

Associated Standards

Standards

CPR - CPR (2019-20 Cycle) - V.B. - Action Plan and Resource Requests

Associated Outcomes

No Data to Display

Documents

File Size

Date Modified

File Name

No Documents to Display

Links

Link URL

Link Name

No Links to Display

Page 2 of 2






Planning Objective Report

Planning Year: 2020-2021
Objective Report:

Objective ID; 1019 Objective Title: Create New Degree Elective Course
Unit Manager: Cunningham, Rachel Planning Unit: 2418GEOGOO0 - Geography
Obj. Status: New/In Progress Obj. Purpose: Program Review - CPR/APP/ALUR

Unit Purpose:

Objective Description:

Currently, only two courses in the Geography Program are considered degree electives. The other four courses are all considered
required degree core courses.

The creation of a new Geography elective course would allow students more choices in planning their academic journey, as well
as exposing the general campus community to new facets of geographic theories and principles.

Potential course options include:

California Geography

Urban Geography

Health Geography

Economic Geography

Regional Field Studies

Geographic Information Science Techniques with Lab

Institutional Goals
Skyline College Strategic Priorities (2018-23)

*SC1 Student Completion

SC2 Transformative Teaching and Learning

SC4 Internationalized Campus Community

SC5 Strong and Effective Community Partnerships

Planning Unit Goals Objective Types Planning Priorities

No Data to Display No Data to Display No Data to Display

Tasks

Due Date Status Priority Task Budget Amount
08/28/2023  New/Pending Medium We will develop and offer a new Geography course, which can be $0

included in the AA-T degree under Elective Courses. This course
would also be CSU/UC transferable and fulfill General Education.
Ideally, this course would be ready to be offered in the Fall 2023
semester. This will involve all Geography faculty, the Dean of
SSCA, the Vice President of Instruction, the Curriculum
Committee, and the Articulation Officer.

Assessment Measures

No Data to Display

Intended Results

Date Description

12/01/2025 The intended result will be that there will be an additional Geography course available. This will allow
students more agency and choice in completing their Geography degree or General Education
requirements.

Status Reports

No Data to Display
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Actual Results

| No Data to Display

Use of Results

| No Data to Display

Gap Analysis

| No Data to Display

SWOT

| No Data to Display

Units Impacted

| No Data to Display

Associated Standards

Standards

CPR - CPR (2019-20 Cycle) - V.B. - Action Plan and Resource Requests

Associated Outcomes

No Data to Display

Documents

File Name

File Size

Date Modified

No Documents to Display

Links

Link Name

Link URL

No Links to Display

Page 2 of 2







Planning Objective Report

Planning Year: 2020-2021
Objective Report:

Objective ID; 1023 Objective Title: Implement Zero-Cost GEOG 100 Textbook
Unit Manager: Cunningham, Rachel Planning Unit: 2418GEOGOO0 - Geography
Obj. Status: New/In Progress Obj. Purpose: Program Review - CPR/APP/ALUR

Unit Purpose:

Objective Description:

GEOG 100 (Physical Geography) is our most popular course, and is still using a traditional textbook. Up until recent years, a
good quality open-source Physical Geography textbook has been hard to find. With the current push towards OER/ZCT options,
there are more zero-cost textbooks available. The Geography Department is making a goal to review textbook options and
implement a zero-cost textbook for GEOG 100.

Institutional Goals

Skyline College Strategic Priorities (2018-23)

*SC1 Student Completion

SC2 Transformative Teaching and Learning

SC7 Professional Recruitment and Retention

Planning Unit Goals Objective Types Planning Priorities
No Data to Display No Data to Display No Data to Display
Tasks

| No Data to Display

Assessment Measures

| No Data to Display

Intended Results

Date Description

08/09/2021 The intended result is that students will have less of a financial burden while taking GEOG 100. This will
allow more students to access the textbook earlier in the semester, without waiting for financial aid or
paychecks to clear. This will also prevent students from going without a textbook because of financial
concerns, and will increase student success in the course.

Status Reports

| No Data to Display

Actual Results

| No Data to Display

Use of Results

| No Data to Display

Gap Analysis

| No Data to Display

SWOT

| No Data to Display
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Units Impacted

No Data to Display

Associated Standards
Standards
CPR - CPR (2019-20 Cycle) - V.B. - Action Plan and Resource Requests

Associated Outcomes

No Data to Display

Documents
File Name
No Documents to Display

File Size Date Modified

Links
Link Name Link URL
No Links to Display
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Appendix D

Program: Geography Semester: Sprmg 2020
COURSE OUTLINE AND PREREQUISITE CHECKLIST TABLE
1 2 3 4 5 6 7
Transfer .. .. =
Prefix & Curric-UNET Prerequisites, Co-requisites, e
Course Title Review Date and/or Recommended )
Number (Month/Year) | CSU | UC G.E. - 3
Preparations &
GEOG 100 Physical Geography Feb 2020 X X X | Recommended eligibility for ENGL 100 or 105
GEOG 101 Physical Geography Lab Feb 2020 X X X Completion of or concurrent enrollment in GEOG 100
GEOG 106 Weather and Climate Feb 2017 X X X Recommended eligibility for ENGL 846 or ESOL 400
GEOG 110 Cultural Geography Feb 2020 X X X | Recommended eligibility for ENGL 100 or 105
GEOG 150 | World Regional Geography Feb 2020 X X X | Recommended eligibility for ENGL 100 or 105
GEOG 300 Geographic Information Science Feb 2020 X X Recommended eligibility for ENGL 100 or 105, skill in using the internet

Skyline College Program Review Approved by Curriculum Committee on 11/6/13 Revised 11/02/18
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Cartographers and Photogrammetrists

Summary

Cartographers and photogrammetrists measure,
map, and chart the earth’s surface.

Quick Facts: Cartographers and Photogrammetrists

2018 Median Pay zggfgzopzf%iir

Typical Entry-Level Education Bachelor's degree

Work Experience in a Related Occupation None

On-the-job Training None

Number of Jobs, 2018 11,800

Job Outlook, 2018-28 15% (Much faster than average)
Employment Change, 2018-28 1,700

What Cartographers and Photogrammetrists Do

Cartographers and photogrammetrists collect, measure, and interpret geographic information in order to create and update maps and charts for regional planning, education, and
other purposes.

Work Environment

Although cartographers and photogrammetrists spend much of their time in offices, certain jobs require extensive travel to locations that are being mapped.

How to Become a Cartographer or Photogrammetrist

Most cartographers and photogrammetrists need a bachelor’s degree in cartography, geography, geomatics, or surveying.
Pay

The median annual wage for cartographers and photogrammetrists was $64,430 in May 2018.

Job Outlook

Employment of cartographers and photogrammetrists is projected to grow 15 percent from 2018 to 2028, much faster than the average for all occupations. Job prospects are likely
to be excellent due to the increasing use of maps in government planning.

State & Area Data
Explore resources for employment and wages by state and area for cartographers and photogrammetrists.

Similar Occupations

Compare the job duties, education, job growth, and pay of cartographers and photogrammetrists with similar occupations.

More Information, Including Links to O*NET

Learn more about cartographers and photogrammetrists by visiting additional resources, including O*NET, a source on key characteristics of workers and occupations.

What Cartographers and Photogrammetrists Do

https://www.bls.gov/ooh/architecture-and-engineering/print/cartographers-and-photogrammetrists.htm 1/5
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Cartographers and
photogrammetrists typically collect
and verify data used in creating
maps.

Cartographers and photogrammetrists collect, measure, and interpret geographic information in order to create and update maps and charts for regional planning, education, and
other purposes.

Duties

Cartographers typically do the following:

e Collect geographic data

e Create visual representations of data, such as annual precipitation patterns

e Examine and compile data from ground surveys, reports, aerial photographs, and satellite images
e Prepare maps in digital or graphic form for environmental and educational purposes

Update and revise existing maps and charts
Photogrammetrists typically do the following:

¢ Plan aerial and satellite surveys to ensure complete coverage of the area in question
e Collect and analyze spatial data, such as elevation and distance

¢ Develop base maps that allow Geographic Information System (GIS) data to be layered on top

Cartographers are mapmakers who design user-friendly maps. Photogrammetrists are specialized mapmakers who use various technologies to build models of the Earth’s surface
and its features for the purpose of creating maps.

Cartographers and photogrammetrists use information from geodetic surveys (land surveys that account for the curvature of the Earth’s surface) and remote-sensing systems,
including aerial cameras and satellites. Some also use light-imaging detection and ranging (LIDAR) technology. LIDAR systems use lasers attached to planes or cars to digitally map
the topography of the Earth. Because LIDAR is often more accurate than traditional surveying methods, it can also be used to collect other forms of data, such as the location and
density of forests.

Cartographers and photogrammetrists often develop online and mobile maps. Interactive maps are popular, and cartographers and photogrammetrists collect data and design
these maps for mobile phones and navigation systems.

Cartographers and photogrammetrists also create maps and perform aerial surveys for governments, to aid in urban and regional planning. Such maps may include information on
population density and demographic characteristics. Some cartographers and photogrammetrists help build maps for government agencies for work involving national security and
public safety. Accurate maps help emergency responders provide assistance as quickly as possible.

Cartographers and photogrammetrists who use GIS technology to create maps are often known as geographic information specialists. GIS technology is typically used to assemble,
integrate, analyze, and present spatial information in a digital format. Maps created with GIS technology combine spatial graphic features with data. These maps are used to provide
support for decisions involving environmental studies, geology, engineering, land-use planning, and business marketing.

Work Environment

Cartographers may travel to the
physical locations that they are
mapping to better understand the
topography of the region.

Cartographers and photogrammetrists held about 11,800 jobs in 2018. The largest employers of cartographers and photogrammetrists were as follows:

Local government, excluding education and hospitals 33%
Architectural, engineering, and related services 23
Management, scientific, and technical consulting services 7

State government, excluding education and hospitals

Federal government

Although cartographers and photogrammetrists spend much of their time in offices, certain jobs require extensive fieldwork to collect data and verify results. For example,
cartographers may travel to the physical locations they are mapping to better understand the topography of the region. Similarly, photogrammetrists may conduct fieldwork to plan
for aerial surveys and to validate interpretations.

Work Schedules

Most cartographers and photogrammetrists work full time. They may have longer workdays during fieldwork.

How to Become a Cartographer or Photogrammetrist

https://www.bls.gov/ooh/architecture-and-engineering/print/cartographers-and-photogrammetrists.htm 2/5
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Cartographers and
photogrammetrists usually learn to
create maps through degrees in
cartography, geography, geomatics,
or surveying.

Most cartographers and photogrammetrists need a bachelor’s degree in cartography, geography, geomatics, or surveying. Some states require cartographers and
photogrammetrists to be licensed as surveyors, and some states have specific licenses for photogrammetrists.

Education

Cartographers and photogrammetrists usually have a bachelor’s degree in cartography, geography, geomatics, or surveying. (Geomatics combines the science, engineering, math,
and art of collecting and managing geographically referenced information.) Although it is not as common, some have a bachelor’s degree in engineering, forestry, or computer
science.

The growing use of Geographic Information System (GIS) technology has resulted in cartographers and photogrammetrists requiring more courses in computer programming,
engineering, math, GIS technology, surveying, and geography.

Cartographers must also be familiar with Web-based mapping technologies, including newer modes of compiling data that incorporate the positioning capabilities of mobile
phones and in-car navigation systems.

Photogrammetrists must be familiar with remote sensing, image processing, and light-imaging detection and ranging (LIDAR) technology, and they must be knowledgeable about
using the software that is necessary with these tools.

Many aspiring cartographers and photogrammetrists benefit from internships while in school.

Licenses, Certifications, and Registrations

Licensing requirements for cartographers and photogrammetrists vary by state. Some states require cartographers and photogrammetrists to be licensed as surveyors, and some
states have specific licenses for photogrammetry and remote sensing. Although licensing requirements vary by state, candidates must meet educational requirements and pass a
test.

Cartographers and photogrammetrists may also receive certification from the American Society for Photogrammetry and Remote Sensing  (ASPRS). The United States Geospatial
Intelligence Foundation  offers certifications for GIS professionals. Candidates must meet experience and education requirements and must pass an exam. Although certifications
are not required, they can demonstrate competence and may help candidates get a job.

Important Qualities

Computer skills. Both cartographers and photogrammetrists must have experience working with computer data and coding. Maps are created digitally, so knowing how to edit
them on a computer is essential.

Critical-thinking skills. Cartographers may work from existing maps, surveys, and other records, and they must be able to determine the accuracy of each feature being mapped.

Decisionmaking skills. Both cartographers and photogrammetrists must make decisions about the accuracy and readability of a map. They must decide what information they
require in order to meet the client’s needs.

Detail oriented. Cartographers must focus on details when conceiving a map and deciding what features to include. Photogrammetrists must pay close attention to detail when
interpreting aerial photographs and remotely sensed data.

Problem-solving skills. Cartographers and photogrammetrists must be able to reconcile differences between aerial photographs, land surveys, and satellite images.

Pay
Cartographers and Photogrammetrists
Median annual wages, May 2018
Architects, surveyors, and $73.210
cartographers ’
Cartographers and $64.430

photogrammetrists

Total, all occupations $38,640

https://www.bls.gov/ooh/architecture-and-engineering/print/cartographers-and-photogrammetrists.htm 3/5
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Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics

The median annual wage for cartographers and photogrammetrists was $64,430 in May 2018. The median wage is the wage at which half the workers in an occupation earned more
than that amount and half earned less. The lowest 10 percent earned less than $40,960, and the highest 10 percent earned more than $101,400.

In May 2018, the median annual wages for cartographers and photogrammetrists in the top industries in which they worked were as follows:

Federal government $91,910
Local government, excluding education and hospitals 63,990
Management, scientific, and technical consulting services 62,160
Architectural, engineering, and related services 61,050
State government, excluding education and hospitals 57,990

Most cartographers and photogrammetrists work full time. They may have longer workdays during fieldwork.

Job Outlook

Cartographers and Photogrammetrists

Percent change in employment, projected 2018-28

Cartographers and 15%
photogrammetrists 0

Architects, surveyors, and 8%
cartographers 0

Total, all occupations 5%

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Employment Projections program

Employment of cartographers and photogrammetrists is projected to grow 15 percent from 2018 to 2028, much faster than the average for all occupations. However, because it is a
small occupation, the fast growth will result in only about 1,700 new jobs over the 10-year period.

Consumer demand for accurate and reliable maps is expected to increase the need for more cartographers and photogrammetrists. The expanding use of maps for government
planning should fuel employment growth. In addition, the growing number of mobile and Web-based map products should result in new jobs for cartographers and
photogrammetrists as they make the information usable by people who are not experts.

The management of forests, waterways, and other natural resources will continue to require constant updating of maps. Cartographers and photogrammetrists will be needed to
operate Geographic Information Systems (GIS), which are increasingly being used to map and locate areas that are in need during natural disasters.

Job Prospects

Job prospects are likely to be excellent due to the increasing use of maps in government planning.

Employment projections data for cartographers and photogrammetrists, 2018-28
Change, 2018-28

Occupational Title SOC Code Employment, 2018 | Projected Employment, 2028 | Percent | Numeric  Employment by Industry

Cartographers and photogrammetrists 17-1021 11,800 13,500 15 1,700 Get data

SOURCE: U.S. Bureau of Labor Statistics, Employment Projections program

State & Area Data

Occupational Employment Statistics (OES)

The Occupational Employment Statistics (OES) program produces employment and wage estimates annually for over 800 occupations. These estimates are available for the nation
as a whole, for individual states, and for metropolitan and nonmetropolitan areas. The link(s) below go to OES data maps for employment and wages by state and area.

e Cartographers and photogrammetrists

Projections Central

Occupational employment projections are developed for all states by Labor Market Information (LMI) or individual state Employment Projections offices. All state projections data
are available at www.projectionscentral.com . Information on this site allows projected employment growth for an occupation to be compared among states or to be compared
within one state. In addition, states may produce projections for areas; there are links to each state’s websites where these data may be retrieved.

CareerOneStop

CareerOneStop includes hundreds of occupational profiles ~ with data available by state and metro area. There are links in the left-hand side menu to compare occupational
employment by state and occupational wages by local area or metro area. There is also a salary info tool  to search for wages by zip code.

Similar Occupations

This table shows a list of occupations with job duties that are similar to those of cartographers and photogrammetrists.

OCCUPATION JOB DUTIES ENTRY-LEVEL EDUCATION 2018 MEDIAN PAY

https://www.bls.gov/ooh/architecture-and-engineering/print/cartographers-and-photogrammetrists.htm
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OCCUPATION

Civil Engineers

Environmental
Scientists and
Specialists

Geographers

Forest and
Conservation
Workers

Landscape
Architects

Surveying and

Mapping
Technicians

Surveyors

Urban and
Regional
Planners

Geological and
Petroleum
Technicians

Cartographers and Photogrammetrists : Occupational Outlook Handbook : U.S. Bureau of Labor Statistics

JOB DUTIES

Civil engineers design, build, and supervise infrastructure projects and
systems.

Environmental scientists and specialists use their knowledge of the natural
sciences to protect the environment and human health.

Geographers study the Earth and the distribution of its land, features, and
inhabitants.

Forest and conservation workers measure and improve the quality of
forests.

Landscape architects design parks and other outdoor spaces.

Surveying and mapping technicians collect data and make maps of the
Earth's surface.

Surveyors make precise measurements to determine property boundaries.

Urban and regional planners develop land use plans and programs that
help create communities, accommodate population growth, and revitalize
physical facilities.

Geological and petroleum technicians provide support to scientists and
engineers in exploring and extracting natural resources.

Contacts for More Information

For more information about cartographers and photogrammetrists, visit

Cartography and Geographic Information Society

ENTRY-LEVEL EDUCATION

Bachelor's degree

Bachelor's degree

Bachelor's degree

High school diploma or
equivalent

Bachelor's degree

High school diploma or
equivalent

Bachelor's degree

Master's degree

Associate's degree

2018 MEDIAN PAY

$86,640

$71,130

$80,300

$27,460

$68,230

$44,380

$62,580

$73,050

$53,300

For more information about photogrammetrists, photogrammetric technicians, remote-sensing scientists, image-based cartographers, or GIS specialists’ careers, visit

American Society for Photogrammetry and Remote Sensing

For information about careers in remote sensing, photogrammetry, surveying, GIS analysis, and other geography-related disciplines, visit

Association of American Geographers

For information related to GIS certification, visit

United States Geospatial Intelligence Foundation

O*NET

Cartographers and Photogrammetrists

Suggested citation:

Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, Cartographers and Photogrammetrists,
on the Internet at https://www.bls.gov/ooh/architecture-and-engineering/cartographers-and-photogrammetrists.htm (visited February 28, 2020).

Last Modified Date: Wednesday, September 4, 2019

U.S. Bureau of Labor Statistics
Office of Occupational Statistics and Employment Projections

PSB Suite 2135
2 Massachusetts Avenue NE
Washington, DC 20212-0001

Telephone:1-202-691-5700
www.bls.gov/ooh

Contact OOH

https://www.bls.gov/ooh/architecture-and-engineering/print/cartographers-and-photogrammetrists.htm
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https://www.bls.gov/ooh/farming-fishing-and-forestry/forest-and-conservation-workers.htm

https://www.bls.gov/ooh/farming-fishing-and-forestry/forest-and-conservation-workers.htm

https://www.bls.gov/ooh/architecture-and-engineering/landscape-architects.htm

https://www.bls.gov/ooh/architecture-and-engineering/landscape-architects.htm

https://www.bls.gov/ooh/architecture-and-engineering/surveying-and-mapping-technicians.htm

https://www.bls.gov/ooh/architecture-and-engineering/surveying-and-mapping-technicians.htm

https://www.bls.gov/ooh/architecture-and-engineering/surveyors.htm

https://www.bls.gov/ooh/architecture-and-engineering/surveyors.htm

https://www.bls.gov/ooh/life-physical-and-social-science/urban-and-regional-planners.htm

https://www.bls.gov/ooh/life-physical-and-social-science/urban-and-regional-planners.htm

https://www.bls.gov/ooh/life-physical-and-social-science/geological-and-petroleum-technicians.htm

https://www.bls.gov/ooh/life-physical-and-social-science/geological-and-petroleum-technicians.htm

http://www.cartogis.org/

http://www.asprs.org/

http://www.aag.org/

http://usgif.org/

http://www.onetonline.org/link/summary/17-1021.00

https://www.bls.gov/ooh/architecture-and-engineering/cartographers-and-photogrammetrists.htm

tel:12026915700

https://www.bls.gov/ooh/home.htm

https://data.bls.gov/ooh/about/ooh-faqs.htm




2/28/2020 Environmental Scientists and Specialists : Occupational Outlook Handbook : U.S. Bureau of Labor Statistics
< —
= U.S. Bureau of Labor Statistics

Environmental Scientists and Specialists

Summary

Environmental scientists and specialists analyze
environmental problems and develop solutions.

Quick Facts: Environmental Scientists and Specialists

2018 Median Pay $71,130 per year

$34.20 per hour
Typical Entry-Level Education Bachelor's degree
Work Experience in a Related Occupation None
On-the-job Training None
Number of Jobs, 2018 85,000
Job Outlook, 2018-28 8% (Faster than average)
Employment Change, 2018-28 7,000

What Environmental Scientists and Specialists Do

Environmental scientists and specialists use their knowledge of the natural sciences to protect the environment and human health.

Work Environment

Environmental scientists and specialists work in offices and laboratories. Some may spend time in the field gathering data and monitoring environmental conditions firsthand. Most
environmental scientists and specialists work full time.

How to Become an Environmental Scientist or Specialist

Environmental scientists and specialists need at least a bachelor’s degree in a natural science or science-related field for most entry-level jobs.
Pay

The median annual wage for environmental scientists and specialists was $71,130 in May 2018.

Job Outlook

Employment of environmental scientists and specialists is projected to grow 8 percent from 2018 to 2028, faster than the average for all occupations. Heightened public interest in
the hazards facing the environment, as well as increasing demands placed on the environment by population growth, are expected to spur demand for environmental scientists and
specialists.

State & Area Data
Explore resources for employment and wages by state and area for environmental scientists and specialists.

Similar Occupations

Compare the job duties, education, job growth, and pay of environmental scientists and specialists with similar occupations.

More Information, Including Links to O*NET

Learn more about environmental scientists and specialists by visiting additional resources, including O*NET, a source on key characteristics of workers and occupations.

What Environmental Scientists and Specialists Do

https://www.bls.gov/ooh/life-physical-and-social-science/print/environmental-scientists-and-specialists.htm 1/6
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Environmental scientists use their
knowledge of the natural sciences to
protect the environment.

Environmental scientists and specialists use their knowledge of the natural sciences to protect the environment and human health. They may clean up polluted areas, advise
policymakers, or work with industry to reduce waste.

Duties

Environmental scientists and specialists typically do the following:

¢ Determine data collection methods for research projects, investigations, and surveys

e Collect and compile environmental data from samples of air, soil, water, food, and other materials for scientific analysis

¢ Analyze samples, surveys, and other information to identify and assess threats to the environment

e Develop plans to prevent, control, or fix environmental problems, such as land or water pollution

¢ Provide information and guidance to government officials, businesses, and the general public on possible environmental hazards and health risks

e Prepare technical reports and presentations that explain their research and findings
Environmental scientists and specialists analyze environmental problems and develop solutions to them. For example, many environmental scientists and specialists work to
reclaim lands and waters that have been contaminated by pollution. Others assess the risks that new construction projects pose to the environment and make recommendations to

governments and businesses on how to minimize the environmental impact of these projects. Environmental scientists and specialists may do research and provide advice on
manufacturing practices, such as advising against the use of chemicals that are known to harm the environment.

The federal government and many state and local governments have regulations to ensure that there is clean air to breathe and safe water to drink, and that there are no hazardous
materials in the soil. The regulations also place limits on development, particularly near sensitive ecosystems, such as wetlands. Environmental scientists and specialists who work
for governments ensure that the regulations are followed. Other environmental scientists and specialists work for consulting firms that help companies comply with regulations and
policies.

Some environmental scientists and specialists focus on environmental regulations that are designed to protect people’s health, while others focus on regulations designed to
minimize society’s impact on the ecosystem. The following are examples of types of specialists:

Climate change analysts study effects on ecosystems caused by the changing climate. They may do outreach education activities and grant writing typical of scientists.

Environmental health and safety specialists study how environmental factors affect human health. They investigate potential environmental health risks. For example, they may
investigate and address issues arising from soil and water contamination caused by nuclear weapons manufacturing. They also educate the public about health risks that may be
present in the environment.

Environmental restoration planners assess polluted sites and determine the cost and activities necessary to clean up the area.

Industrial ecologists work with industry to increase the efficiency of their operations and thereby limit the impacts these activities have on the environment. They analyze costs and
benefits of various programs, as well as their impacts on ecosystems.

Other environmental scientists and specialists perform work and receive training similar to that of other physical or life scientists, but they focus on environmental issues. For
example, environmental chemists study the effects that various chemicals have on ecosystems. To illustrate, they may study how acids affect plants, animals, and people. Some
areas in which they work include waste management and the remediation of contaminated soils, water, and air.

Many people with backgrounds in environmental science become postsecondary teachers or high school teachers.

Work Environment

in laboratories.

Environmental scientists and specialists held about 85,000 jobs in 2018. The largest employers of environmental scientists and specialists were as follows:

State government, excluding education and hospitals 24%
Management, scientific, and technical consulting services 24
Local government, excluding education and hospitals 12

Engineering services

Federal government, excluding postal service

Environmental scientists and specialists work in offices and laboratories. Some may spend time in the field gathering data and monitoring environmental conditions firsthand, but
this work is much more likely to be done by environmental science and protection technicians. Fieldwork can be physically demanding, and environmental scientists and specialists
may work in all types of weather. Environmental scientists and specialists may have to travel to meet with clients or present research at conferences.

Work Schedules

Most environmental scientists and specialists work full time. They may have to work more than 40 hours a week when working in the field.

How to Become an Environmental Scientist or Specialist

https://www.bls.gov/ooh/life-physical-and-social-science/print/environmental-scientists-and-specialists.htm 2/6
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For most jobs, environmental
scientists and specialists need at
least a bachelor's degree in
environmental science or a related
field.

For most jobs, environmental scientists and specialists need at least a bachelor’s degree in a natural science.

Education and Training

For most entry-level jobs, environmental scientists and specialists must have a bachelor’s degree in environmental science or a science-related field, such as biology, chemistry,
physics, geosciences, or engineering. However, a master’s degree may be needed for advancement. Environmental scientists and specialists who have a doctoral degree make up a
small percentage of the occupation, and this level of training typically is needed only for the relatively few postsecondary teaching and basic research positions.

A bachelor’s degree in environmental science offers a broad approach to the natural sciences. Students typically take courses in biology, chemistry, geology, and physics. Students
often take specialized courses in hydrology or waste management as part of their degree as well. Classes in environmental policy and regulation are also beneficial. Students who
want to reach the Ph.D. level may find it advantageous to major in a more specific natural science, such as chemistry, biology, physics, or geology, rather than earn a broader
environmental science degree.

Many environmental science programs include an internship, which allows students to gain practical experience. Prospective scientists also may volunteer for or participate in
internships after graduation to develop skills needed for the occupation.

Students should look for classes and internships that include work in computer modeling, data analysis, and Geographic Information Systems (GISs). Students with experience in
these programs will be the best prepared to enter the job market. The University Corporation for Atmospheric Research (UCAR ) offers several programs to help students broaden
their understanding of environmental sciences.

Important Qualities

Analytical skills. Environmental scientists and specialists base their conclusions on careful analysis of scientific data. They must consider all possible methods and solutions in their
analyses.

Communication skills. Environmental scientists and specialists may need to present and explain their findings to audiences of varying backgrounds and write technical reports.

Interpersonal skills. Environmental scientists and specialists typically work on teams along with scientists, engineers, and technicians. Team members must be able to work
together effectively to achieve their goals.

Problem-solving skills. Environmental scientists and specialists try to find the best possible solution to problems that affect the environment and people’s health.

Self-discipline. Environmental scientists and specialists may spend a lot of time working alone. They need to stay motivated and get their work done without supervision.

Advancement

As environmental scientists and specialists gain experience, they earn more responsibilities and autonomy, and may supervise the work of technicians or other scientists.
Eventually, they may be promoted to project leader, program manager, or some other management or research position.

Other environmental scientists and specialists go on to work as researchers or faculty at colleges and universities. For more information, see the profile on postsecondary teachers.

Licenses, Certifications, and Registrations

Environmental scientists and specialists can become Certified Hazardous Materials Managers through the |nstitute of Hazardous Materials Management . This certification, which
must be renewed every 5 years, shows that an environmental scientist or specialist is staying current with developments relevant to the occupation’s work. In addition, the
Ecological Society of America  offers several levels of certification for environmental scientists who wish to demonstrate their proficiency in ecology.

Work Experience in a Related Occupation

Environmental scientists and specialists often begin their careers as field analysts, research assistants, or environmental science and protection technicians in laboratories and
offices.

Some environmental scientists and specialists begin their careers as scientists in related occupations, such as hydrology or engineering, and then move into the more
interdisciplinary field of environmental science.

Pay

Environmental Scientists and Specialists

Median annual wages, May 2018

https://www.bls.gov/ooh/life-physical-and-social-science/print/environmental-scientists-and-specialists.htm 3/6
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Physical scientists $80,890

Environmental scientists and
specialists, including health $71,130

Total, all occupations $38,640

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics

The median annual wage for environmental scientists and specialists was $71,130 in May 2018. The median wage is the wage at which half the workers in an occupation earned
more than that amount and half earned less. The lowest 10 percent earned less than $42,520, and the highest 10 percent earned more than $124,620.

In May 2018, the median annual wages for environmental scientists and specialists in the top industries in which they worked were as follows:

Federal government, excluding postal service $103,440
Engineering services 72,100
Management, scientific, and technical consulting services 70,000
Local government, excluding education and hospitals 67,500
State government, excluding education and hospitals 64,600

Most environmental scientists and specialists work full time. They may have to work more than 40 hours a week if they work in the field.

Job Outlook

Environmental Scientists and Specialists

Percent change in employment, projected 2018-28

Environmental scientists and

0,
specialists, including health 8%

Physical scientists 6%

Total, all occupations 5%

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Employment Projections program

Employment of environmental scientists and specialists is projected to grow 8 percent from 2018 to 2028, faster than the average for all occupations.

Heightened public interest in the hazards facing the environment, as well as increasing demands placed on the environment by population growth, are projected to spur demand
for environmental scientists and specialists. Many jobs will remain concentrated in state and local governments, and in industries that provide consulting services. Scientists and
specialists will continue to be needed in these industries to analyze environmental problems and develop solutions that ensure communities’ health.

Businesses are expected to continue to consult with environmental scientists and specialists to help them minimize the impact their operations have on the environment. For
example, environmental consultants help businesses to develop practices that minimize waste, prevent pollution, and conserve resources. Other environmental scientists and
specialists are expected to be needed to help planners develop and construct buildings, utilities, and transportation systems that protect natural resources and limit damage to the
land.

Job Prospects

Environmental scientists and specialists should have good job opportunities. In addition to growth, many job openings will be created by scientists who retire, advance to
management positions, or change careers.

Candidates may improve their employment prospects by gaining hands-on experience through an internship.

Employment projections data for environmental scientists and specialists, 2018-28
Change, 2018-28

SocC Employment, Projected Employment, Employment by
Occupational Title Code 2018 2028 Percent | Numeric Industry
Environmental scientists and specialists, including 19-2041 85.000 92.000 8 7000 Get data

health

SOURCE: U.S. Bureau of Labor Statistics, Employment Projections program

State & Area Data

https://www.bls.gov/ooh/life-physical-and-social-science/print/environmental-scientists-and-specialists.htm 4/6
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Occupational Employment Statistics (OES)

The Occupational Employment Statistics (OES) program produces employment and wage estimates annually for over 800 occupations. These estimates are available for the nation
as a whole, for individual states, and for metropolitan and nonmetropolitan areas. The link(s) below go to OES data maps for employment and wages by state and area.

e Environmental scientists and specialists, including health

Projections Central

Occupational employment projections are developed for all states by Labor Market Information (LMI) or individual state Employment Projections offices. All state projections data
are available at www.projectionscentral.com . Information on this site allows projected employment growth for an occupation to be compared among states or to be compared
within one state. In addition, states may produce projections for areas; there are links to each state’s websites where these data may be retrieved.

CareerOneStop

with data available by state and metro area. There are links in the left-hand side menu to compare occupational
to search for wages by zip code.

CareerOneStop includes hundreds of occupational profiles
employment by state and occupational wages by local area or metro area. There is also a salary info tool

Similar Occupations

This table shows a list of occupations with job duties that are similar to those of environmental scientists and specialists.

OCCUPATION JOB DUTIES ENTRY-LEVEL EDUCATION 2018 MEDIAN PAY
-
f - . . . . . . . . . .
b ﬁ Biochemists and Biochemists and biophysicists study the chemical and physical Doctoral or professional $93.280
L ‘F' Biophysicists principles of living things and of biological processes. degree ’
rig . . Chemists and materials scientists study substances at the atomic
™ s Chemists and Materials . . ,
" T and molecular levels and analyze the ways in which the substances Bachelor's degree $78,330
L. s Scientists . .
m-.ﬂ SRR interact with one another.
Conservation Scientists Conservation scientists and foresters manage the overall land ,
. Bachelor's degree $61,340
and Foresters quality of forests, parks, rangelands, and other natural resources.
. Environmental engineers use the principles of engineering, soil
Environmental . . . . ,
. science, biology, and chemistry to develop solutions to Bachelor's degree $87,620
Engineers .
environmental problems.
Environmental Science Environmental science and protection technicians monitor the
and Protection environment and investigate sources of pollution and Associate's degree $46,170
Technicians contamination.
Geoscientists Geoscientists study the physical aspects of the Earth. Bachelor's degree $91,130
Hydrologists ?XE?logISts study how water moves across and through the Earth’s Bachelor's degree $79,370
Microbiologists Mlcroblologlsts study microorganisms such as bacteria, viruses, Bachelor's degree $71,650
E— algae, fungi, and some types of parasites.
Occupational Health Occupational health and safety specialists and technicians collect
and Safety Specialists data on and analyze many types of work environments and work See How to Become One $69,370
and Technicians procedures.
Z9ologlsts and Wildlife Zoologists anq wildlife b.IOlOgIS‘tS study animals and other wildlife Bachelor's degree $63,420
"1 Biologists and how they interact with their ecosystems.

Contacts for More Information

For more information about environmental scientists and specialists, including training, visit

American Geosciences Institute

UCAR

For more information about certification as a Certified Hazardous Materials Manager, visit

Institute of Hazardous Materials Management

For more information about certification as an ecologist, visit

Ecological Society of America

For information about environmental health specialists and related occupations, visit

National Environmental Health Association

O*NET

Climate Change Analysts

Environmental Restoration Planners

Environmental Scientists and Specialists, Including Health

Industrial Ecologists

Suggested citation:

https://www.bls.gov/ooh/life-physical-and-social-science/print/environmental-scientists-and-specialists.htm
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https://www.bls.gov/ooh/life-physical-and-social-science/microbiologists.htm

https://www.bls.gov/ooh/life-physical-and-social-science/microbiologists.htm

https://www.bls.gov/ooh/healthcare/occupational-health-and-safety-specialists-and-technicians.htm

https://www.bls.gov/ooh/healthcare/occupational-health-and-safety-specialists-and-technicians.htm

https://www.bls.gov/ooh/healthcare/occupational-health-and-safety-specialists-and-technicians.htm#tab-4

https://www.bls.gov/ooh/life-physical-and-social-science/zoologists-and-wildlife-biologists.htm

https://www.bls.gov/ooh/life-physical-and-social-science/zoologists-and-wildlife-biologists.htm
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http://www.ihmm.org/certificants/chmm
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i Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, Environmental Scientists and Specialists,
ion the Internet at https://www.bls.gov/ooh/life-physical-and-social-science/environmental-scientists-and-specialists.htm (visited February 29, 2020).

Last Modified Date: Wednesday, September 4, 2019

U.S. Bureau of Labor Statistics
Office of Occupational Statistics and Employment Projections

PSB Suite 2135
2 Massachusetts Avenue NE
Washington, DC 20212-0001
Telephone:1-202-691-5700

www.bls.gov/ooh

Contact OOH
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Assessment: Course Four Column

Geography

SKY Dept - Geography

Department Assessment Coordinator: Christine Hansell

SKY GEOG 100:Physical Geography

Course Outcomes Assessment Methods

Results

Actions

Analyze Earth Processes - Analyze the Exam - The final exam will include a
processes operating within and question to measure student
between Earth's natural systems and  attainment of this SLO.

cycles in the atmosphere, Success Criterion: 60% of students
hydrosphere, lithosphere, and will receive a grade of 70% or higher
biosphere (such as weather systems, on the relevant question on the
ocean currents, earthquakes, river exam.

Reporting Cycle: 2014 - 2015
Result Type: Criterion met

Criterion met. 87% of the students got a 70% or higher on

the question on the final exam. (04/15/2015)
Related Documents:

Fall 2014 Exam Question Results

dynamics, volcanoes, etc.); relate
these forces and processes to the
distinctive landforms and
environments of Earth

Course Outcome Status: Active
Assessment Cycles: 2013-2014

Exam - Written Exam

Related Documents:

Geography 100 SLO 1 Exam
Question.docx

Predict Conditions - Apply knowledge Exam - The final exam will include a
of how the Earth's systems work to question to measure student
predict conditions at different attainment of this SLO.

locations Success Criterion: 60% of students
Course Outcome Status: Active will receive a grade of 70% or higher
Assessment Cycles: 2013-2014 on the relevant question on the

02/22/2020

Reporting Cycle: 2018- 2019
Result Type: Criterion met

Results Excellent Fair Poor

30 2 7
Over 75% of the class were successful with this SLO
(01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

Reporting Cycle: 2014 - 2015
Result Type: Criterion met

Criterion met. 87% of the students got a 70% or higher on

the question on the final exam. (04/15/2015)
Related Documents:

Fall 2014 Exam Question Results

Generated by Nuventive Improve

Action: Overall Conclusions:
Students are pretty successful in
this course. | plan to add more
assginments to give students the
opportunity to apply more of their
knowledge, while trying to balance
this with the needs of the lab
(GEOG 101). This should be
implimented by Fall of 2019.
(01/28/2019)

Action Plan Category: Use new or
revised teaching methods
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Course Outcomes

Assessment Methods

Results

Actions

Analyze Interactions - Analyze the

interactions between Earth's systems

and the human realm
Course Outcome Status: Active
Assessment Cycles: 2013-2014

02/22/2020

exam.
Exam - Written Exam

Related Documents:

Geography 100 SLO 2 Exam
Question.docx

Exam - The final exam will include a
question to measure student
attainment of this SLO.

Success Criterion: 60% of students
will receive a grade of 70% or higher
on the relevant question on the
exam.

Reporting Cycle: 2018- 2019
Result Type: Criterion met

Results Excellent 25 Fair 7 Poor 7
64% of the class were successf ul on this assessment.
(01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Chritine
Hansell

Reporting Cycle: 2014 - 2015
Result Type: Criterion met

Criterion met. 87% of the students got a 70% or higher on

the question on the final exam. (04/15/2015)
Related Documents:

Fall 2014 Exam Question Results

Action: Overall Conclusions:
Students are pretty successful in
this course. | plan to add more
assginments to give students the
opportunity to apply more of their
knowledge, while trying to balance
this with the needs of the lab
(GEOG 101). This should be
implimented by Fall of 2019.
(01/28/2019)

Action Plan Category: Use new or
revised teaching methods

Exam - Written Exam

Related Documents:

Geography 100 SLO 3 Exam
Question.docx

Reporting Cycle: 2018- 2019

Result Type: Criterion met

Results Excellent 25 Fair 7 Poor 7

64% of the class were successf ul on this assessment
(01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Chrtistine
Hansell

Generated by Nuventive Improve

Action: Overall Conclusions:
Students are pretty successful in
this course. | plan to add more
assginments to give students the
opportunity to apply more of their
knowledge, while trying to balance
this with the needs of the lab
(GEOG 101). This should be
implimented by Fall of 2019.
(01/28/2019)

Action Plan Category: Use new or
revised teaching methods
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SKY GEOG 101 :Physical Geography Lab

Course Outcomes

Assessment Methods

Results

Actions

Analyze Maps - Analyze and reach
valid conclusions from maps
(including topographic maps), graphs,
charts, and geographic diagrams.
Course Outcome Status: Active
Assessment Cycles: 2013-2014

Identify Patterns - Use real world
data to identify geographic patterns,
and explain the processes behind
them

Course Outcome Status: Active
Assessment Cycles: 2013-2014

02/22/2020

Other - Student labwork will be used

to assess achievement of this SLO.
Success Criterion: 60% of students
will achieve a score of 70% or higher
on the relevant labwork.

Capstone Assignment/Project -
Students will apply what they have
learned to a specific location in a
final project.

Success Criterion: Over 60% of
students will receive at least 70% of
the possible points for this
assignment.

Other - Lab: Global Patterns Green
up and Green down

Other - Student labwork will be used
to assess achievement of this SLO.
Success Criterion: 60% of students
will achieve a score of 70% or higher
on the relevant labwork.

Reporting Cycle: 2018- 2019

Result Type: Inconclusive

Excellent 19 Fair 6 Poor 14

48% of the students were successful. Most of the

unsuccessful students didn't complete the assginment.

(01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

Action: | am working on laying
more groundwork for basic skills
earlier in the course, including a
new lab about geographic
techniques | just wrote. | am also
planning to rewrite this lab this
semester to emphasize using
these tools. (01/28/2019)

Action Plan Category: Use new or
revised teaching methods

Capstone Assignment/Project -
Students will apply what they have
learned to a specific location in a
final project.

Success Criterion: Over 60% of
students will receive at least 70% of
the possible points for this
assignment.

Exam - Final Paper: Geography of a

Reporting Cycle: 2018- 2019

Generated by Nuventive Improve

Action: Most of the unsuccessful
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Course Outcomes

Assessment Methods

Results

Actions

Apply Concepts - Apply the concepts
of physical geography to patterns
seen in daily life, such as climate and
weather patterns, and the formation
of landforms.

Course Outcome Status: Active
Assessment Cycles: 2013-2014

02/22/2020

City

Other - Student labwork will be used
to assess achievement of this SLO.
Success Criterion: 60% of students
will achieve a score of 70% or higher
on the relevant labwork.

Result Type: Criterion met

Excellent 24 Fair 8 Poor 7 (01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

students didn't complete the
assginment. | am working on
laying more groundwork for basic
skills earlier in the course,
including a new lab about
geographic techniques | just
wrote. | am also planning to
rewrite this lab this semester to
emphasize using these tools.
(01/28/2019)

Action Plan Category: Use new or
revised teaching methods

Capstone Assignment/Project -
Students will apply what they have
learned to a specific location in a
final project.

Success Criterion: Over 60% of
students will receive at least 70% of
the possible points for this
assignment.

Exam - Final Paper: Geography of a
City

Reporting Cycle: 2018- 2019

Result Type: Criterion met

Excellent 24 Fair 8 Poor 7 (01/28/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

Generated by Nuventive Improve

Action: Most of the unsuccessful
students didn't complete the
assginment. | am working on
laying more groundwork for basic
skills earlier in the course,
including a new lab about
geographic techniques | just
wrote. | am also planning to
rewrite this lab this semester to
emphasize using these tools.
(01/28/2019)

Action Plan Category: Use new or
revised teaching methods
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SKY GEOG 110 :Cultural Geography

Course Outcomes

Assessment Methods

Results

Actions

Human Population - Describe the

distribution of the human population
and the processes (both historical and

contemporary) that shape this
distribution.
Course Outcome Status: Active

Basic Cultural Patterns - Demonstrate

knowledge of the origins, diversity,
and distribution of basic cultural
patterns, with particular attention
given to: language, religion,
urbanization, political and economic
patterns, and human-environment
interactions.

Course Outcome Status: Inactive

02/22/2020

Exam - The final examination will
include questions to assess student
achievement of this SLO.

Success Criterion: 60% of students
will answer correctly 70% or higher
of the relevant exam questions.

Reporting Cycle: 2012 - 2013

Result Type: Criterion met

67% of students answered 70% or higher on relevant exam
questions. This criterion has been met. (10/16/2013)

Exam - Written Exam

Exam - Written Exam
Related Documents:

Geography 110 SLO 1 Exam
Question.docx

Exam - The final examination will
include questions to assess student
achievement of this SLO.

Success Criterion: 60% of students
will answer correctly 70% or higher
of the relevant exam questions.

Reporting Cycle: 2018- 2019

Result Type: Criterion met

64% of students did excellent on this question, and were
successful at applying the idea of globalziation of culture to
their own lives and real world examples.

Results- Excellent 25 Fair9 Poor 5 (01/29/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

Reporting Cycle: 2012 - 2013

Result Type: Criterion met

67% of students answered 70% or higher on relevant exam
questions. This criterion has been met. (10/16/2013)

Action: Overall conclusions: This
class is very successful! The
discussions looking at both how
the topics connect to what is going
on in the news, and the hard
discussions about complex topics
seems to be working. | am always
updating this course as global
issues change, and I think the class
is going very well. (01/29/2019)
Action Plan Category: Use new or
revised teaching methods

Exam - Written Exam
Related Documents:

Geography 110 SLO 2 Exam
Question.docx

Exam - Written Exam

Reporting Cycle: 2018- 2019

Result Type: Criterion met

56% of the class did excellent, and another 28% of the class
did fair. The results are very good overall.

Results- Excellent 22 Good 11 Poor 6 (01/29/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine

Generated by Nuventive Improve

Action: Overall conclusions: This
class is very successful! The
discussions looking at both how
the topics connect to what is going
on in the news, and the hard
discussions about complex topics
seems to be working. | am always
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Course Outcomes

Assessment Methods

Results

Actions

Human Patterns - Analyze patterns
using basic concepts in the
geographic study of human patterns
including: diffusion, cultural
landscapes, cultural ecology, and
cultural regions.

Course Outcome Status: Active

02/22/2020

Other - Discussion

Exam - The final examination will
include questions to assess student
achievement of this SLO.

Success Criterion: 60% of students
will answer correctly 70% or higher
of the relevant exam questions.

Hansell

Reporting Cycle: 2012 - 2013

Result Type: Criterion met

67% of students answered 70% or higher on relevant exam
questions. This criterion has been met. (10/16/2013)

updating this course as global
issues change, and I think the class
is going very well. (01/29/2019)
Action Plan Category: Use new or
revised teaching methods

Exam - Written Exam

Other - Discussion

Related Documents:

Geography 110 SLO 3 Discussion
Directions.docx

Reporting Cycle: 2018- 2019

Result Type: Criterion met

86% of the students who completed this assingment did an
excellent job discussion enviromental issues, and how they
affect our lives. This was the final assighment, and one
disucssion is dropped, so many students didn't complete it.
Results- Excellent 25 Fair 4 Poor 10 (01/29/2019)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell

Generated by Nuventive Improve

Action: Overall conclusions: This
class is very successful! The
discussions looking at both how
the topics connect to what is going
on in the news, and the hard
discussions about complex topics
seems to be working. | am always
updating this course as global
issues change, and | think the class
is going very well. (01/29/2019)
Action Plan Category: Use new or
revised teaching methods
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SKY GEOG 150 :World Regional Geography

Course Outcomes Assessment Methods Results Actions
Cultural Physical Characteristics - Directly related to Course Outcome Reporting Cycle: 2018- 2019 Action: Bank for now.
Describe cultural and physical Result Type: Inconclusive (03/22/2019)
characteristics of major world Unable to assess due to cancellation. (03/22/2019) Action Plan Category: Other
regions, and the human-environment Who discussed the assessment, results and/or action
interaction. plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Course Outcome Status: Active Exam - The final examination will Reporting Cycle: 2012 - 2013

include questions to assess student ~ Result Type: Criterion met

achievement of this SLO. 62% of students answered 70% or higher on relevant exam

Success Criterion: 60% of students questions. This criterion has been met. (10/16/2013)
will answer correctly 70% or higher
of the relevant exam questions.

World-views - Critically analyze Directly related to Course Outcome Reporting Cycle: 2018- 2019 Action: Bank for now.
differing world-views and develop an Result Type: Inconclusive (03/22/2019)
appreciation for the diversity of Unable to assess due to cancellation. (03/22/2019) Action Plan Category: Other
cultures and environments found on Who discussed the assessment, results and/or action
Earth. plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Course Outcome Status: Active Exam - The final examination will Reporting Cycle: 2012 - 2013

include questions to assess student ~ Result Type: Criterion met

achievement of this SLO. 67% of students answered 70% or higher on relevant exam

Success Criterion: 60% of students questions. This criterion has been met. (10/16/2013)
will answer correctly 70% or higher
of the relevant exam questions.

Geographic aspects - Understand and Directly related to Course Outcome  Reporting Cycle: 2018- 2019 Action: Bank for now.
explain geographic aspects of current Result Type: Inconclusive (03/22/2019)
events. Unable to assess due to cancellation. (03/22/2019) Action Plan Category: Other
Who discussed the assessment, results and/or action
Course Outcome Status: Active plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Exam - The final examination will Reporting Cycle: 2012 - 2013

include questions to assess student ~ Result Type: Criterion met

achievement of this SLO. 67% of students answered 70% or higher on relevant exam
Success Criterion: 60% of students questions. This criterion has been met. (10/16/2013)

will answer correctly 70% or higher

of the relevant exam questions.

02/22/2020 Generated by Nuventive Improve Page 7 of 10





SKY GEOG 300:Geographic Information Science

Course Outcomes

Assessment Methods

Results Actions

Spatial Analysis - Understand the
principles of Geographic Information
Science and spatial analysis, including
contemporary issues of the changing
nature of maps and current uses of
GIS.

Course Outcome Status: Active

Understand software - Use
Geographic Information System
software to answer basic questions
and demonstrate understanding of
the basic capabilities of GIS software.
Course Outcome Status: Active

Database or Project construction -
Use the principles of Geographic
Information Science to design a basic
GIS database and/or project.

Course Outcome Status: Active

02/22/2020

Directly related to Course Outcome

Reporting Cycle: 2018- 2019

Result Type: Inconclusive

Unable to assess due to cancellation. (03/22/2019)
Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Action: Bank for now.
(03/22/2019)

Action Plan Category: Other

Capstone Assignment/Project -
Creating a GIS database to answer a
question

Success Criterion: More than 60% of
the class got a C or higher on this
project

Directly related to Course Outcome

Reporting Cycle: 2013 - 2014

Result Type: Criterion met

Criterion Met. 70% of the class got above an 70% on this
project.

50% got an A, 20% got a B, 10% got a D, and 20% didn't turn
in the assignment. (04/13/2015)

Reporting Cycle: 2018- 2019

Result Type: Inconclusive

Unable to assess due to cancellation. (03/22/2019)
Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Action: Bank for now.
(03/22/2019)

Action Plan Category: Other

Capstone Assignment/Project -
Creating a GIS database to answer a
question

Success Criterion: More than 60% of
the class got a C or higher on this
project

Directly related to Course Outcome

Reporting Cycle: 2013 - 2014

Result Type: Criterion met

Criterion Met. 70% of the class got above an 70% on this
project.

50% got an A, 20% got a B, 10% got a D, and 20% didn't turn
in the assignment. (04/13/2015)

Reporting Cycle: 2018- 2019

Result Type: Inconclusive

Unable to assess due to cancellation. (03/22/2019)
Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Christine
Hansell and John Skovgaard

Action: Bank for now.
(03/22/2019)

Action Plan Category: Other

Capstone Assignment/Project -
Creating a GIS database to answer a
qguestion

Success Criterion: More than 60% of
the class got a C or higher on this

Reporting Cycle: 2013 - 2014

Result Type: Criterion met

Criterion Met. 70% of the class got above an 70% on this
project.

Generated by Nuventive Improve
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Course Outcomes Assessment Methods Results Actions

project 50% got an A, 20% got a B, 10% got a D, and 20% didn't turn
in the assignment. (04/13/2015)

02/22/2020 Generated by Nuventive Improve Page 9 of 10





SKY GEOL/GEOG 106:Weather and Climate

Course Outcomes

Assessment Methods

Results

Actions

Earth-Sun Relationships - Describe
Earth-Sun relationships and the
resulting effects on weather and
climate.

Course Outcome Status: Active
Start Date: 01/19/2015

World Climates - Classify the
distribution of world climates as they
relate to variations in insolation and
resulting atmospheric processes.
Course Outcome Status: Active

Start Date: 01/19/2015

Greenhouse Effect - Describe the
greenhouse effect and the role that it
plays in weather and climate.

Course Outcome Status: Active

Start Date: 01/19/2015

Climate Change - Compare and
contrast climate change on geologic
timescales to climate change that
occurs as a result of human activities.
Course Outcome Status: Active

Start Date: 01/19/2015

02/22/2020

Exam - Final Exam Questions: 17-20
Success Criterion: 75% of students
answer with 70% or higher.
Schedule: December 2016

Other - Classification of Climate
Groups

Success Criterion: 75% of students
complete with a grade of 70% or
higher.

Schedule: April 2017

Exam - Final Exam Questions # 89-91
Success Criterion: 75% of students
complete with a grade of 70% or
higher

Schedule: December 2016

Exam - Final Exam Questions 86-88
Success Criterion: 75% of students
get 70% correct

Schedule: December 2016

Reporting Cycle: 2016- 2017

Result Type: Criterion not met

#17: 4/6 (66%) answered correctly

#18: 3/6 (50%) answered correctly

#19: 0/6 (0%) answered correctly

#20: 2/6 (33%) answered correctly (03/10/2017)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Results
discussed informally with adjunct faculty.

Reporting Cycle: 2016- 2017

Result Type: Criterion met

100% of students completed assignment with grade of 70%
or higher. (03/10/2017)

Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Discussed
informally with adjunct faculty.

Reporting Cycle: 2016- 2017

Result Type: Criterion met

# 89: 6/6 (100%) answered correctly

#90: 5/6 (83%) answered correctly

#91: 4/6 (66%) answered correctly (03/10/2017)
Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Results
discussed informally with adjunct faculty in the
department.

Reporting Cycle: 2016- 2017

Result Type: Criterion met

# 86: 4/6 (66%) answered correctly

# 87:5/6 (83%) answered correctly

# 88: 3/6 (50%) answered correctly (03/10/2017)
Who discussed the assessment, results and/or action
plans? When? Where (e.g., dept. meeting)?: Results
discussed informally with adjunct faculty

Generated by Nuventive Improve
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Enhanced Budget with Objective and Task Detail

Budget Account #: 2418GEOGO00-- Planning Unit Code: 2418GEOGO00 Unit Manager: Cunningham, Rachel
Budget Account: Geography Planning Unit: Geography Planning Year:2020-2021
Requested
GL Code Description Qty Cost Amount Objective Title Task Description
1110 - TEACHING SALARY $70,000 Hire Full-Time Faculty We would like to recruit and hire a full-time

faculty member for Geography. Ideally,
the interview process would be during the
Spring 2021 semester, so this person
could start during the 2021-2022 school
year. This will involve the Dean of SSCA,
the Vice President of Instruction, the
College President, and the Board.

Total for 2418GEOGO00-- Geography: $70,000

Page 1 of 1
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Geographers

Summary

Geographers use Geographic Information Systems
(GIS) equipment to create maps.

Quick Facts: Geographers

2018 Median Pay zggjzgopzf%iarr

Typical Entry-Level Education Bachelor's degree

Work Experience in a Related Occupation None

On-the-job Training None

Number of Jobs, 2018 1,500

Job Outlook, 2018-28 3% (Slower than average)
Employment Change, 2018-28 0

What Geographers Do

Geographers study the Earth and the distribution of its land, features, and inhabitants.

Work Environment

Most geographers work full time during standard business hours. Many geographers do fieldwork, which may include travel to foreign countries or remote locations.

How to Become a Geographer

Geographers need a bachelor’s degree for most entry-level positions and for positions within the federal government. Work experience and a master’s degree are typically required
for more advanced positions.

Pay
The median annual wage for geographers was $80,300 in May 2018.
Job Outlook

Employment of geographers is projected to grow 3 percent from 2018 to 2028, slower than the average for all occupations. Geographers should face strong competition for jobs, as
the number of candidates is expected to exceed the number of available positions.

State & Area Data

Explore resources for employment and wages by state and area for geographers.

Similar Occupations

Compare the job duties, education, job growth, and pay of geographers with similar occupations.

More Information, Including Links to O*NET

Learn more about geographers by visiting additional resources, including O*NET, a source on key characteristics of workers and occupations.

What Geographers Do

| -

https://www.bls.gov/ooh/life-physical-and-social-science/print/geographers.htm 1/5
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Geographers use maps and global
positioning systems in their work.
Geographers study the Earth and the distribution of its land, features, and inhabitants. They also examine political or cultural structures and study the physical and human

geographic characteristics of regions ranging in scale from local to global.

Duties

Geographers typically do the following:

e Gather geographic data through field observations, maps, photographs, satellite imagery, and censuses

e Conduct research via surveys, interviews, and focus groups

e Create and modify maps or other visual representations of geographic data

¢ Analyze the geographic distribution of physical and cultural characteristics and occurrences

¢ Collect, analyze, and display geographic data with Geographic Information Systems (GIS)

e Write reports and present research findings

e Assist, advise, or lead others in using GIS and geographic data

¢ Link geographic data with data pertaining to a particular specialty, such as economics, the environment, health, or politics
Geographers use several technologies in their work, such as GIS, remote sensing, and global positioning systems (GPS). Geographers use GIS to find relationships and trends in
geographic data. These systems allow geographers to present data visually as maps, reports, and charts. For example, geographers can overlay aerial or satellite images with GIS

data, such as population density in a given region, and create digital maps. They then use the maps to inform governments, businesses, and the general public on a variety of issues,
such as developing marketing strategies; planning homes, roads, and landfills; and responding to disasters.

The following are examples of types of geographers:

Physical geographers examine the physical aspects of a region and how they relate to humans. They study features of the natural environment, such as landforms, climates, soils,
natural hazards, water, and plants. For example, physical geographers may map where a natural resource occurs in a country or study the implications of proposed economic
development on the surrounding natural environment.

Human geographers analyze the organization of human activity and its relationships with the physical environment. Human geographers often combine issues from other
disciplines into their research, which may include economic, environmental, medical, cultural, social, or political topics. In their research, some human geographers rely primarily
on statistical techniques or quantitative methods, and others rely on nonstatistical sources or qualitative methods, such as field observations and interviews.

Geographers often work on projects with people in related fields. For example, geographers may work with urban planners, civil engineers, legislators, or real estate professionals to
determine the best location for new public transportation infrastructure.

Some people with a geography degree become postsecondary teachers.

Many people who study geography and who use GIS in their work are employed as surveyors, cartographers and photogrammetrists, surveying and mapping technicians, urban and
regional planners, or geoscientists.

Work Environment

Some geographers travel to do fieldwork.

Geographers held about 1,500 jobs in 2018. The largest employers of geographers were as follows:

Federal government, excluding postal service 60%
State government, excluding education and hospitals 6
Architectural, engineering, and related services 5

Many geographers do fieldwork to gather information and data. For example, geographers often make site visits to observe geographic features, such as the landscape and
environment. Some geographers travel to the region they are studying, and sometimes that means working in foreign countries and remote locations.

Work Schedules

Most geographers work full time during regular business hours.

How to Become a Geographer

https://www.bls.gov/ooh/life-physical-and-social-science/print/geographers.htm 2/5
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W

Geographers may perform fieldwork as part of their
education.

Geographers need a bachelor’s degree for most entry-level positions and for positions within the federal government. Work experience and a master’s degree are typically required
for more advanced positions.

Education

Geographers with a bachelor’s degree qualify for most entry-level jobs and for positions with the federal government. Geographers outside of the federal government may need a
master’s degree in geography or in Geographic Information Systems (GIS). Some positions allow candidates to substitute work experience or GIS proficiency for an advanced degree.
Top research positions usually require a Ph.D., or a master’s degree and several years of relevant work experience.

Most geography programs include courses in both physical and human geography, statistics or math, remote sensing, and GIS. In addition, courses in specialized areas of expertise
are becoming increasingly important because the geography field is broad and interdisciplinary. For example, business, economics, or real estate courses are becoming increasingly
important for geographers working in private industry.

Other Experience

Students and new graduates often gain experience through internships. This type of practical experience allows students to develop new skills, explore their interests, and become
familiar with geography in practice. Internships can be useful for jobseekers, because some employers prefer workers who have practical experience.

Licenses, Certifications, and Registrations

Although certification is not required, most positions require geographers to be proficient in GIS, and certification can demonstrate a level of professional expertise. The GIS
Certification Institute  offers the GIS Professional (GISP) certification for geographers. Candidates may qualify for certification through a combination of education, professional
experience, and contributions to the profession, such as publications or participation in conferences. The American Society for Photogrammetry and Remote Sensing  also offers
certification in GIS. Candidates may qualify for certification with 3 years of experience in GIS, four references, and the passing of a written exam.

Important Qualities

Analytical skills. Geographers analyze information and spatial data from a variety of sources, such as maps, photographs, and censuses. They must then be able to draw
conclusions from their analyses of different sets of data.

Computer skills. Geographers must be proficient in GIS programming and database management and should be comfortable creating and manipulating digital images with the GIS
software.

Critical-thinking skills. Geographers need critical-thinking skills when doing research because they must choose the appropriate data, methods, and scale of analysis for projects.
For example, after reviewing a set of population data, they may determine the implications of a particular development plan.

Speaking skills. Geographers must be able to communicate with coworkers; present, explain, and defend their research; and be a contributing member of teams.

Writing skills. Geographers often write reports or articles detailing their research findings. They also may need to write proposals so that they can receive funding for their research
or projects.

Pay
Geographers
Median annual wages, May 2018
Geographers $80,300
Social scientists and related $78.650
workers
Total, all occupations $38,640

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics

The median annual wage for geographers was $80,300 in May 2018. The median wage is the wage at which half the workers in an occupation earned more than that amount and half
earned less. The lowest 10 percent earned less than $50,720, and the highest 10 percent earned more than $109,900.

In May 2018, the median annual wages for geographers in the top industries in which they worked were as follows:

Federal government, excluding postal service $86,310
Architectural, engineering, and related services 68,540
State government, excluding education and hospitals 59,430

https://www.bls.gov/ooh/life-physical-and-social-science/print/geographers.htm 3/5
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Most geographers work full time during regular business hours.

Job Outlook

Geographers

Percent change in employment, projected 2018-28

Social scientists and related o
11%
workers

Total, all occupations 5%

Geographers 3%

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Employment Projections program
Employment of geographers is projected to grow 3 percent from 2018 to 2028, slower than the average for all occupations.

Governments and businesses rely on geographers to research topics such as natural hazards, the use of resources, and climate change. For example, geographers’ analyses on
population distribution and land use are important for infrastructure planning and development used by both governments and businesses.

Job Prospects

Job seekers can expect strong competition for jobs because of the small size of the occupation and large number of potential candidates. Those with master’s degrees, specialized
subject matter expertise, and experience working with geographic technologies, such as Geographic Information Systems (GIS), should have the best job prospects. Workers who
have used geographic technologies to complete projects and solve problems within their specialized subfields should have better job opportunities.

Employment projections data for geographers, 2018-28
Change, 2018-28

Occupational Title SOC Code | Employment, 2018 | Projected Employment, 2028 | Percent | Numeric Employment by Industry

Geographers 19-3092 1,500 1,600 3 0 Get data

SOURCE: U.S. Bureau of Labor Statistics, Employment Projections program

State & Area Data

Occupational Employment Statistics (OES)

The Occupational Employment Statistics (OES) program produces employment and wage estimates annually for over 800 occupations. These estimates are available for the nation
as a whole, for individual states, and for metropolitan and nonmetropolitan areas. The link(s) below go to OES data maps for employment and wages by state and area.

e Geographers

Projections Central

Occupational employment projections are developed for all states by Labor Market Information (LMI) or individual state Employment Projections offices. All state projections data
are available at www.projectionscentral.com . Information on this site allows projected employment growth for an occupation to be compared among states or to be compared
within one state. In addition, states may produce projections for areas; there are links to each state’s websites where these data may be retrieved.

CareerOneStop

CareerOneStop includes hundreds of occupational profiles  with data available by state and metro area. There are links in the left-hand side menu to compare occupational
employment by state and occupational wages by local area or metro area. There is also a salary info tool  to search for wages by zip code.

Similar Occupations

This table shows a list of occupations with job duties that are similar to those of geographers.

OCCUPATION JOB DUTIES ENTRY-LEVEL EDUCATION 2018 MEDIAN PAY
Anthro@g@ Anthro_polog|sts and archeologists study the origin, development, and Master's degree $62,410
and Archeologists behavior of humans.

Cartographers and photogrammetrists collect, measure, and interpret

Cartographers and geographic information in order to create and update maps and charts Bachelor's degree $64,430

Photogrammetrists for regional planning, education, and other purposes.

Economists Econom_lst_s collect and analyze data, research t_rends, and evaluate Master's degree $104,340
= economic issues for resources, goods, and services.

Geoscientists Geoscientists study the physical aspects of the Earth. Bachelor's degree $91,130
Market Research Market research analysts ;tudy market conditions to examine potential Bachelor's degree $63,120
Analysts sales of a product or service.
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OCCUPATION JOB DUTIES

Political Scientists  Political scientists study the origin, development, and operation of
political systems.

Postsecondary Postsecondary teachers instruct students in a wide variety of academic
Teachers and technical subjects beyond the high school level.

Surveying and Surveying and mapping technicians collect data and make maps of the

mﬂp'%‘.g Earth's surface.

Technicians

Surveyors Surveyor‘s make precise measurements to determine property

= boundaries.

Urban and Urban and regional planners develop land use plans and programs that

help create communities, accommodate population growth, and
revitalize physical facilities.

Regional Planners

Contacts for More Information

For more information about geographers, visit

Association of American Geographers

For more information about geographic information systems (GIS) certification, visit

American Society for Photogrammetry and Remote Sensing

GIS Certification Institute

For information about federal government education requirements for geographer positions, visit
U.S. Office of Personnel Management

O*NET

ENTRY-LEVEL EDUCATION

Master's degree

See How to Become One

High school diploma or
equivalent

Bachelor's degree

Master's degree

2018 MEDIAN PAY

$117,570

$78,470

$44,380

$62,580

$73,050

eographers

Suggested citation:

Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, Geographers,
on the Internet at https://www.bls.gov/ooh/life-physical-and-social-science/geographers.htm (visited February 28, 2020).

Last Modified Date: Wednesday, September 4, 2019

U.S. Bureau of Labor Statistics
Office of Occupational Statistics and Employment Projections

PSB Suite 2135
2 Massachusetts Avenue NE
Washington, DC 20212-0001
Telephone:1-202-691-5700

www.bls.gov/ooh

Contact OOH
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Geoscientists

Summary

Geoscientists often work outdoors, sometimes in
remote areas and in both warm and cold climates.

Quick Facts: Geoscientists

$91,130 per year

2018 Median Pay $43.81 per hour
Typical Entry-Level Education Bachelor's degree
Work Experience in a Related Occupation None

On-the-job Training None

Number of Jobs, 2018 31,000

Job Outlook, 2018-28 6% (As fast as average)
Employment Change, 2018-28 1,800

What Geoscientists Do

Geoscientists study the physical aspects of the Earth.

Work Environment

Most geoscientists split their time between working indoors in offices and laboratories, and working outdoors. Doing research and investigations outdoors is commonly called
fieldwork and can require irregular working hours and extensive travel to remote locations.

How to Become a Geoscientist

Geoscientists need at least a bachelor’s degree for most entry-level positions. However, some workers begin their careers as geoscientists with a master’s degree.
Pay

The median annual wage for geoscientists was $91,130 in May 2018.

Job Outlook

Employment of geoscientists is projected to grow 6 percent from 2018 to 2028, as fast as the average for all occupations. The need for energy, environmental protection, and
responsible land and resource management is projected to spur demand for geoscientists in the future.

State & Area Data
Explore resources for employment and wages by state and area for geoscientists.

Similar Occupations

Compare the job duties, education, job growth, and pay of geoscientists with similar occupations.

More Information, Including Links to O*NET

Learn more about geoscientists by visiting additional resources, including O*NET, a source on key characteristics of workers and occupations.

What Geoscientists Do

Petroleum geologists (a type of geoscientist) search
for oil and gas deposits that are suitable for
commercial extraction.

Geoscientists study the physical aspects of the Earth, such as its composition, structure, and processes, to learn about its past, present, and future.
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Duties

Geoscientists typically do the following:

e Plan and carry out field studies, in which they visit locations to collect samples and conduct surveys

¢ Analyze aerial photographs, well logs (detailed records of geologic formations found during drilling), rock samples, and other data sources to locate deposits of natural
resources and estimate their size

e Conduct laboratory tests on samples collected in the field
e Make geologic maps and charts
e Prepare written scientific reports

e Present their findings to clients, colleagues, and other interested parties

Geoscientists use a wide variety of tools, both simple and complex. During a typical day in the field, they may use a hammer and chisel to collect rock samples and then use ground-
penetrating radar equipment to search for oil or minerals. In laboratories, they may use x rays and electron microscopes to determine the chemical and physical composition of rock
samples. They may also use remote sensing equipment to collect data, as well as geographic information systems (GIS) and modeling software to analyze the data collected.

Geoscientists often supervise the work of technicians and coordinate work with other scientists, both in the field and in the lab.

Many geoscientists are involved in the search for and development of natural resources, such as petroleum. Others work in environmental protection and preservation, and are
involved in projects to clean up and reclaim land. Some specialize in a particular aspect of the Earth, such as its oceans.

The following are examples of types of geoscientists:

Geologists study the materials, processes, and history of the Earth. They investigate how rocks were formed and what has happened to them since their formation. There are
subgroups of geologists as well, such as stratigraphers, who study stratified rock, and mineralogists, who study the structure and composition of minerals.

Geochemists use physical and organic chemistry to study the composition of elements found in ground water, such as water from wells or aquifers, and of earth materials, such as
rocks and sediment.

Geophysicists use the principles of physics to learn about the Earth’s surface and interior. They also study the properties of Earth’s magnetic, electric, and gravitational fields.

Oceanographers study the motion and circulation of ocean waters; the physical and chemical properties of the oceans; and how these properties affect coastal areas, climate, and
weather.

Paleontologists study fossils found in geological formations in order to trace the evolution of plant and animal life and the geologic history of the Earth.

Petroleum geologists explore the Earth for oil and gas deposits. They analyze geological information to identify sites that should be explored. They collect rock and sediment
samples from sites through drilling and other methods and test the samples for the presence of oil and gas. They also estimate the size of oil and gas deposits and work to develop
sites to extract oil and gas.

Seismologists study earthquakes and related phenomena, such as tsunamis. They use seismographs and other instruments to collect data on these events.

For a more extensive list of geoscientist specialties, visit the American Geosciences Institute

People with a geoscience background may become postsecondary teachers.

Work Environment

Geoscientists frequently work
outdoors so they can study
geological aspects of the Earth, such
as geysers, up close.

Geoscientists held about 31,000 jobs in 2018. The largest employers of geoscientists were as follows:

Architectural, engineering, and related services 28%
Mining, quarrying, and oil and gas extraction 22
Federal government, excluding postal service 8

State government, excluding education and hospitals

Colleges, universities, and professional schools; state, local, and private 7

Geoscientists work in states that have a prominence of oil and gas activities. Workers in natural resource extraction fields usually work as part of a team, with other scientists and
engineers. For example, they may work closely with petroleum engineers to find and develop new sources of oil and natural gas.

Most geoscientists split their time between working in the field, in laboratories, and in offices. Fieldwork can take geoscientists to remote locations all over the world. For example,
oceanographers may spend months at sea on a research ship, and petroleum geologists may spend long periods in remote areas while doing exploration activities. Extensive travel
and long periods away from home can be physically and psychologically demanding. Having outdoor skills, such as camping and hiking skills, may be useful.

Work Schedules

Most geoscientists work full time. They may work additional or irregular hours when doing fieldwork. Geoscientists travel frequently to meet with clients and to conduct fieldwork.
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How to Become a Geoscientist

Laboratory experience is important for prospective
geoscientists.

Geoscientists need at least a bachelor’s degree for most entry-level positions. However, some workers begin their careers as geoscientists with a master’s degree.

Education

Geoscientists typically need at least a bachelor’s degree for most entry-level positions. A geosciences degree is generally preferred by employers, although some geoscientists begin
their careers with degrees in environmental science or engineering. Some geoscientist jobs require a master’s degree.

Most geoscience programs include geology courses in mineralogy, petrology, and structural geology, which are important for all geoscientists. In addition to classes in geology, most
programs require students to take courses in other physical sciences, mathematics, engineering, and computer science.

Some programs include training on specific software packages that will be useful to those seeking a career as a geoscientist. In addition to classroom and lab courses, most degree
programs also include summer geology field camp courses that provide students with practical experience before graduating.

Important Qualities

Communication skills. Geoscientists write reports and research papers. They must be able to present their findings clearly to other scientists and team members as well as clients or
professionals who do not have a background in geoscience.

Critical-thinking skills. Geoscientists base their findings on sound observation and careful evaluation of data.

Outdoor skills. Geoscientists may spend significant time outdoors. Familiarity with camping and hiking and a general sense of comfort being outside for long periods is useful when
performing fieldwork.

Physical stamina. Geoscientists may need to hike to remote locations while carrying testing and sampling equipment when they conduct fieldwork.

Problem-solving skills. Geoscientists work on complex projects filled with challenges. Evaluating statistical data and other forms of information in order to make judgments and
inform the actions of other workers requires a special ability to perceive and address problems.

Licenses, Certifications, and Registrations

Geologists are licensed in 31 states. Although a license is not required to work as a geologist in many cases, geologists that offer services to the public in these states must be
licensed. Public services include activities such as those associated with civil engineering projects, environmental protection, and regulatory compliance. Applicants must meet
minimum education and experience requirements and earn a passing score on an exam. All states that license geologists use the National Association of State Boards of Geology
(ASBOG) , Fundamentals of Geology Exam (FGE).

Contact your state board of registration of geologists for more information.

Pay

Geoscientists

Median annual wages, May 2018

Geoscientists, except

hydrologists and $91,130
geographers
Physical scientists $80,890
Total, all occupations $38,640

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics

The median annual wage for geoscientists was $91,130 in May 2018. The median wage is the wage at which half the workers in an occupation earned more than that amount and
half earned less. The lowest 10 percent earned less than $49,430, and the highest 10 percent earned more than $187,990.

In May 2018, the median annual wages for geoscientists in the top industries in which they worked were as follows:

Mining, quarrying, and oil and gas extraction $125,630
Federal government, excluding postal service 99,850
Architectural, engineering, and related services 80,770
State government, excluding education and hospitals 73,500

Colleges, universities, and professional schools; state, local, and private 71,090
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Most geoscientists work full time. They may work additional or irregular hours when doing fieldwork. Geoscientists travel frequently to meet with clients and to conduct fieldwork.

Job Outlook

Geoscientists

Percent change in employment, projected 2018-28

Physical scientists 6%

Geoscientists, except
hydrologists and 6%
geographers

Total, all occupations 5%

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Employment Projections program

Employment of geoscientists is projected to grow 6 percent from 2018 to 2028, as fast as the average for all occupations. The need for energy, environmental protection, and
responsible land and resource management is projected to spur demand for geoscientists.

Employment of geoscientists in the professional, scientific, and technical services industry, where most of them work, is projected to increase modestly. This growth will offset
smaller losses in the mining, quarrying, and oil and gas extraction industry, the second-largest employer of geoscientists.

Geoscientists will be involved in discovering and developing sites for alternative energies, such as geothermal energy and wind energy. For example, geothermal energy plants must
be located near sufficient hot ground water, and one task for geoscientists would be evaluating if the site is suitable.

Employment projections data for geoscientists, 2018-28
Change, 2018-28

Occupational Title SOC Code | Employment, 2018 | Projected Employment, 2028 | Percent | Numeric | Employment by Industry

Geoscientists, except hydrologists and geographers 19-2042 31,000 32,800 6 1,800 Get data

SOURCE: U.S. Bureau of Labor Statistics, Employment Projections program

State & Area Data

Occupational Employment Statistics (OES)

The Occupational Employment Statistics (OES) program produces employment and wage estimates annually for over 800 occupations. These estimates are available for the nation
as a whole, for individual states, and for metropolitan and nonmetropolitan areas. The link(s) below go to OES data maps for employment and wages by state and area.

e Geoscientists, except hydrologists and geographers

Projections Central

Occupational employment projections are developed for all states by Labor Market Information (LMI) or individual state Employment Projections offices. All state projections data
are available at www.projectionscentral.com . Information on this site allows projected employment growth for an occupation to be compared among states or to be compared
within one state. In addition, states may produce projections for areas; there are links to each state’s websites where these data may be retrieved.

CareerOneStop

CareerOneStop includes hundreds of occupational profiles ~ with data available by state and metro area. There are links in the left-hand side menu to compare occupational
employment by state and occupational wages by local area or metro area. There is also a salary info tool  to search for wages by zip code.

Similar Occupations

This table shows a list of occupations with job duties that are similar to those of geoscientists.

OCCUPATION JOB DUTIES ENTRY-LEVEL EDUCATION 2018 MEDIAN PAY
AnthroMglsts and Anthrqpolog|sts and archeologists study the origin, development, and Master's degree $62,410
Archeologists behavior of humans.

Atmospheric
Scientists, Including Atmospheric scientists study the weather and climate. Bachelor's degree $94,110
Meteorologists
Civil Engineers Civil engineers design, build, and supervise infrastructure projects and Bachelor's degree $86,640
I systems.

. Environmental engineers use the principles of engineering, soil
Environmental . . . . . .

. science, biology, and chemistry to develop solutions to environmental = Bachelor's degree $87,620
Engineers

problems.

Environmental . I - .
Scientists and Environmental scientists and specialists use their knowledge of the Bachelor's degree $71,130

natural sciences to protect the environment and human health.

Specialists
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Geological and
Petroleum
Technicians

Hydrologists

Mining and Geological
Engineers

Natural Sciences
Managers

Physicists and
Astronomers

Petroleum Engineers

Geoscientists : Occupational Outlook Handbook : U.S. Bureau of Labor Statistics

JOB DUTIES

Geological and petroleum technicians provide support to scientists
and engineers in exploring and extracting natural resources.

Hydrologists study how water moves across and through the Earth’s
crust.

Mining and geological engineers design mines to safely and efficiently
remove minerals for use in manufacturing and utilities.

Natural sciences managers supervise the work of scientists, including
chemists, physicists, and biologists.

Physicists and astronomers study the ways in which various forms of
matter and energy interact.

Petroleum engineers design and develop methods for extracting oil
and gas from deposits below the Earth’s surface.

Contacts for More Information

For more information about geoscientists, visit

American Geophysical Union

American Geosciences Institute

Geological Society of America

U.S. National Committee for Geological Sciences

For information about petroleum geologists, visit

American Association of Petroleum Geologists

For more information about licensure for geologists, visit

American Institute of Professional Geologists

National Association of State Boards of Geology

To find job openings for geoscientists in the federal government, visit

USAJOBS
O*NET

ENTRY-LEVEL EDUCATION

Associate's degree

Bachelor's degree

Bachelor's degree

Bachelor's degree

Doctoral or professional
degree

Bachelor's degree

2018 MEDIAN PAY

$53,300

$79,370

$92,250

$123,860

$119,580

$137,170

Geoscientists, Except Hydrologists and Geographers

Suggested citation:

Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, Geoscientists,
on the Internet at https://www.bls.gov/ooh/life-physical-and-social-science/geoscientists.htm (visited February 28, 2020).

Last Modified Date: Thursday, September 19, 2019

U.S. Bureau of Labor Statistics

Office of Occupational Statistics and Employment Projections

PSB Suite 2135
2 Massachusetts Avenue NE
Washington, DC 20212-0001

Telephone:1-202-691-5700
www.bls.gov/ooh

Contact OOH
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Surveying and Mapping Technicians

Summary

Surveying and mapping technicians collect data and
make maps of the Earth’s surface.

Quick Facts: Surveying and Mapping Technicians

2018 Median Pay ggﬁiop?:%iir

Typical Entry-Level Education High school diploma or equivalent
Work Experience in a Related Occupation None

On-the-job Training Moderate-term on-the-job training
Number of Jobs, 2018 56,800

Job Outlook, 2018-28 5% (As fast as average)
Employment Change, 2018-28 3,100

What Surveying and Mapping Technicians Do

Surveying and mapping technicians collect data and make maps of the Earth's surface.

Work Environment

Surveying technicians work outside extensively and can be exposed to all types of weather. Mapping technicians work primarily indoors on computers. Most surveying and mapping

technicians work for firms that provide engineering, surveying, and mapping services on a contract basis. Local governments also employ these workers in highway and planning
departments.

How to Become a Surveying or Mapping Technician

Surveying technicians usually need a high school diploma. However, mapping technicians often need formal education after high school to study technology applications, such as
Geographic Information Systems (GIS).

Pay
The median annual wage for surveying and mapping technicians was $44,380 in May 2018.

Job Outlook

Employment of surveying and mapping technicians is projected to grow 5 percent from 2018 to 2028, about as fast as the average for all occupations. Increased demand for the data
from mapping technology requires additional technicians to gather the information.

State & Area Data

Explore resources for employment and wages by state and area for surveying and mapping technicians.

Similar Occupations

Compare the job duties, education, job growth, and pay of surveying and mapping technicians with similar occupations.

More Information, Including Links to O*NET

Learn more about surveying and mapping technicians by visiting additional resources, including O*NET, a source on key characteristics of workers and occupations.

What Surveying and Mapping Technicians Do

Surveying technicians operate surveying
instruments, such as electronic distance-measuring
equipment.
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Surveying and mapping technicians collect data and make maps of the Earth’s surface. Surveying technicians visit sites to take measurements of the land. Mapping technicians use
geographic data to create maps. They both assist surveyors, and cartographers and photogrammetrists.

Duties

Surveying technicians typically do the following:

e Visit sites to record survey measurements and other descriptive data

Operate surveying instruments, such as electronic distance-measuring equipment (robotic total stations), to collect data on a location
Set out stakes and marks to conduct a survey

Search for previous survey points, such as old stone markers

Enter the data from surveying instruments into computers, either in the field or in an office

Surveying technicians help surveyors in the field on teams known as survey parties. A typical survey party has a party chief and one or more surveying technicians. The party chief,
either a surveyor or a senior surveying technician, leads day-to-day work activities. After data is collected by the survey party, surveying technicians help process the data by
entering the data into computers.

Mapping technicians typically do the following:

¢ Select needed information from databases to create maps

e Edit and process images that have been collected in the field

¢ Produce maps showing boundaries, water locations, elevation, and other features of the terrain

e Update maps to ensure accuracy

e Assist photogrammetrists by laying out aerial photographs in sequence to identify areas not captured by aerial photography

Mapping technicians help cartographers and photogrammetrists produce and update maps. They do this work on computers, combining data from different sources. Mapping
technicians may use drones to take photos and collect other information required to complete maps or surveys.

Geographic Information System (GIS) technicians use GIS technology to assemble, integrate, and display data about a particular location in a digital format. GIS technicians also
maintain and update databases for GIS devices.

Work Environment

Surveying technicians visit sites to take
measurements of the land.

Surveying and mapping technicians held about 56,800 jobs in 2018. The largest employers of surveying and mapping technicians were as follows:

Architectural, engineering, and related services 61%
Local government, excluding education and hospitals 11
Self-employed workers

Utilities 4

Mining, quarrying, and oil and gas extraction

Most surveying and mapping technicians work for firms that provide engineering, surveying, and mapping services on a contractual basis. Local governments also employ these
workers in highway and planning departments.

Surveying technicians work outside extensively and can be exposed to all types of weather. They often stand for long periods, walk considerable distances, and may have to climb
hills with heavy packs of surveying instruments. Traveling is sometimes part of the job, and surveying technicians may commute long distances, stay away from home overnight, or
temporarily relocate near a survey site.

Mapping technicians work primarily on computers in office environments. However, mapping technicians must sometimes conduct research by using resources such as survey
maps and legal documents to verify property lines and to obtain information needed for mapping. This task may require traveling to storage sites, such as county courthouses or
lawyers’ offices, that house these legal documents.

Work Schedules

Surveying and mapping technicians typically work full time but may work additional hours during the summer, when weather and light conditions are most suitable for fieldwork.
Construction-related work may be limited during times of harsh weather.

Mapping technicians who develop and maintain Geographic Information System (GIS) databases generally work normal business hours.

How to Become a Surveying or Mapping Technician
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Learning to master the equipment is a big part of the
training for surveying and mapping technicians.

Surveying technicians usually need a high school diploma. However, mapping technicians often need formal education after high school to study technology applications, such as
Geographic Information Systems (GIS).

Education

Surveying technicians generally need a high school diploma, but some have postsecondary training in survey technology. Postsecondary training is more common among mapping
technicians where an associate’s degree or bachelor’s degree in a relevant field, such as geomatics, is beneficial.

High school students interested in working as a surveying or mapping technician should take courses in algebra, geometry, trigonometry, drafting, mechanical drawing, and
computer science. Knowledge of these subjects may help in finding a job and in advancing.

Training

Surveying technicians learn their job duties under the supervision of a surveyor or a surveying party chief. Initially, surveying technicians handle simple tasks, such as placing
markers on land and entering data into computers. With experience, they help decide where and how to measure the land.

Mapping technicians receive on-the-job training under the supervision of a lead mapper. During training, technicians learn how maps are created and stored in databases.

Licenses, Certifications, and Registrations

The growing need to make sure that data are useful to other professionals has caused certification to become more common. The American Society for Photogrammetry and
Remote Sensing  (ASPRS) offers certification for photogrammetry, remote-sensing, and Geographic Information/Land Information Systems (GIS/LIS). The National Society of
Professional Surveyors offers the Certified Survey Technician credential, and the GIS Certification Institute  offers a GIS Professional certification.

Advancement

Depending on state licensing requirements, surveying technicians with many years of experience and formal training in surveying may be able to become licensed surveyors.

Important Qualities

Decisionmaking skills. Surveying technicians must be able to exercise some independent judgment in the field because they may not always be able to communicate with team
members.

Detail oriented. Surveying and mapping technicians must be precise and accurate in their work. Their results are often entered into legal records.

Listening skills. Surveying technicians work outdoors and must communicate with party chiefs and other team members across distances. Following spoken instructions from the
party chief is crucial for saving time and preventing errors.

Physical stamina. Surveying technicians usually work outdoors, often in rugged terrain. Physical fitness is necessary to carry equipment and to stand most of the day.

Problem-solving skills. Surveying and mapping technicians must be able to identify and fix problems with their equipment. They must also note potential problems with the day’s
work plan.

Pay

Surveying and Mapping Technicians

Median annual wages, May 2018

Drafters, engineering
technicians, and mapping $56,820
technicians

Surveying and mapping $44,380
technicians ’

Total, all occupations $38,640

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Occupational Employment Statistics

The median annual wage for surveying and mapping technicians was $44,380 in May 2018. The median wage is the wage at which half the workers in an occupation earned more
than that amount and half earned less. The lowest 10 percent earned less than $27,360, and the highest 10 percent earned more than $74,110.

In May 2018, the median annual wages for surveying and mapping technicians in the top industries in which they worked were as follows:

Utilities $61,780
Mining, quarrying, and oil and gas extraction 57,130
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Local government, excluding education and hospitals 50,620
Architectural, engineering, and related services 40,620

Surveying and mapping technicians typically work regular schedules but may work additional hours during the summer, when weather and light are most suitable for fieldwork.
Construction-related work may be limited during times of harsh weather.

Mapping technicians who develop and maintain Geographic Information System (GIS) databases generally work normal business hours.

Job Outlook

Surveying and Mapping Technicians

Percent change in employment, projected 2018-28

Surveying and mapping 59
technicians °
Total, all occupations 5%

Drafters, engineering
technicians, and mapping 2%
technicians

Note: All Occupations includes all occupations in the U.S. Economy.
Source: U.S. Bureau of Labor Statistics, Employment Projections program

Employment of surveying and mapping technicians is projected to grow 5 percent from 2018 to 2028, about as fast as the average for all occupations. Increased demand for
mapping technology is expected to require additional technicians to gather and prepare the data.

Job Prospects

Demand for surveying services is closely tied to construction activity, and job opportunities will vary by geographic region, often depending on local economic conditions. When real
estate sales and construction activity slow down, surveying technicians may face greater competition for jobs. However, because surveying technicians can work on many different
types of projects, they may have steadier work than others when construction slows.

Employment projections data for surveying and mapping technicians, 2018-28
Change, 2018-28

Occupational Title SOC Code  Employment, 2018 | Projected Employment, 2028 | Percent | Numeric | Employment by Industry

Surveying and mapping technicians 17-3031 56,800 59,900 5 3,100 Get data

SOURCE: U.S. Bureau of Labor Statistics, Employment Projections program

State & Area Data

Occupational Employment Statistics (OES)

The Occupational Employment Statistics (OES) program produces employment and wage estimates annually for over 800 occupations. These estimates are available for the nation
as a whole, for individual states, and for metropolitan and nonmetropolitan areas. The link(s) below go to OES data maps for employment and wages by state and area.

e Surveying and mapping technicians

Projections Central

Occupational employment projections are developed for all states by Labor Market Information (LMI) or individual state Employment Projections offices. All state projections data
are available at www.projectionscentral.com . Information on this site allows projected employment growth for an occupation to be compared among states or to be compared
within one state. In addition, states may produce projections for areas; there are links to each state’s websites where these data may be retrieved.

CareerOneStop

CareerOneStop includes hundreds of occupational profiles ~ with data available by state and metro area. There are links in the left-hand side menu to compare occupational
employment by state and occupational wages by local area or metro area. There is also a salary info tool  to search for wages by zip code.

Similar Occupations

This table shows a list of occupations with job duties that are similar to those of surveying and mapping technicians.

OCCUPATION JOB DUTIES ENTRY-LEVEL EDUCATION 2018 MEDIAN PAY

: !l Architects plan and design houses, factories, office buildings, and other Bachelor's degree $79,380

Architects
- structures.

m-m Cartographers and Cartographers and photogrammetrists collect, measure, and interpret
~artograpners anc geographic information in order to create and update maps and charts Bachelor's degree $64,430

=__ W | Ehotogrammetrists for regional planning, education, and other purposes.

2 aﬂﬂ Drafters Drafters use software to convert the designs of engineers and architects Associate's degree $55,550

into technical drawings.
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OCCUPATION

Landscape
Architects

Surveyors

Civil Engineering
Technicians

Construction and
Building Inspectors

Geological and
Petroleum
Technicians

Geographers
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JOB DUTIES

Landscape architects design parks and other outdoor spaces.

Surveyors make precise measurements to determine property
boundaries.

Civil engineering technicians help civil engineers to plan, design, and
build highways, bridges, and other infrastructure projects for
commercial, industrial, residential, and land development projects.

Construction and building inspectors ensure that construction meets
building codes and ordinances, zoning regulations, and contract
specifications.

Geological and petroleum technicians provide support to scientists and
engineers in exploring and extracting natural resources.

Geographers study the Earth and the distribution of its land, features,
and inhabitants.

Contacts for More Information

For more information on certification in GIS, visit

GIS Certification Institute

For more information about career opportunities and the surveying technician certification program, visit

National Society of Professional Surveyors

For more information about photogrammetric technicians and Geographic Information System specialists, visit

American Society for Photogrammetry and Remote Sensing

O*NET

ENTRY-LEVEL EDUCATION

Bachelor's degree

Bachelor's degree

Associate's degree

High school diploma or
equivalent

Associate's degree

Bachelor's degree

2018 MEDIAN PAY

$68,230

$62,580

$52,580

$59,700

$53,300

$80,300

Mapping Technicians

Surveying Technicians

Surveying and Mapping Technicians

Suggested citation:

Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, Surveying and Mapping Technicians,
on the Internet at https://www.bls.gov/ooh/architecture-and-engineering/surveying-and-mapping-technicians.htm (visited February 28, 2020).

Last Modified Date: Wednesday, September 4,2019

U.S. Bureau of Labor Statistics
Office of Occupational Statistics and Employment Projections

PSB Suite 2135

2 Massachusetts Avenue NE
Washington, DC 20212-0001

Telephone:1-202-691-5700
www.bls.gov/ooh

Contact OOH
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