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Preface  
This self-study, written in spring and summer of 2022, analyzes the geology program at the 

University of Hawai`i at Hilo. The program offers B.A. and B.S. degrees in geology. The 
organization of this document follows the program review guidelines adopted by Faculty 
Congress in 2020. Boxes under section headings are a brief description of what is supposed to 
go in that section. The self-study was written with the external reviewer as the primary 
audience and the Vice Chancellor for Academic Affairs as the secondary audience.  

I. Meaning of the Degree  

This section describes the experiences of students, skills obtained through 
pursuit of the degree, and comparisons between the UH-Hilo program and 
similar programs elsewhere.  

Geology is the study of the earth: its form and composition, the changes it has undergone 
and the dynamic forces shaping it today. Geologists are interested in what makes volcanoes 
erupt, what forces produce mountain ranges, where earthquakes occur and how they can be 
predicted, how glaciers carve out the landscape, and where petroleum and minerals can be 
located. 

The Bachelor of Science degree in geology is a rigorous program that prepares students for 
graduate study or work as a professional geologist. The Bachelor of Arts degree is similar but is 
intended for students interested in careers in science education or natural resource 
management. Minors in geology and earth-space science are available for students majoring in 
marine science, astronomy, geography, environmental science, anthropology, or natural 
science. 

The Geology program exposes students to the theory and application of a wide range of 
disciplines within the geosciences. Geology students study plate tectonics, rocks and minerals, 
the geological time scale and how this relates to major events in the history of Earth and its life, 
crustal deformation, processes that shape the surface of the Earth, earthquakes, volcanoes, and 
environmental hazards and issues. Both laboratory and field activities are important 
components of the program, and students develop their descriptive, analytical, and interpretive 
skills. The program also emphasizes skills of observation, spatial thinking, communication, and 
critical thinking. Students acquire a strong background in the basic sciences as they address 
geological problems using the tools of chemistry, physics, and mathematics.  

Students are introduced to workforce pathways in environmental geology and volcanology. 
Graduates are prepared to enter graduate school or pursue careers in industry or government 
service. The UH- Hilo geology program is unique in the nation because students do field work 
on an active volcano. 
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II. Mission Statement  

This section describes the program’s aims and functions, addressing students, 
the larger institution, and the community.  

The primary mission of the UH Hilo geology department is to train the next generation of 
earth science professionals. We do this by providing undergraduate students with a rigorous, 
high-quality foundation in geological science that prepares students for graduate studies, work 
as professional geologists, or careers in secondary education, planning, or natural resource 
management.  

The Geology Department supports the liberal arts mission of the University by providing 
general education students with a broader knowledge of their natural environment.  

The Geology department supports students with broad scientific interests by administering 
the interdisciplinary Natural Science program, which trains future science teachers and those 
with interdisciplinary interests within science.  

The Department supports and contributes to advancement of scientific knowledge, 
application of geologic knowledge, and community education and service. 

UH-Hilo is the only American university that offers geologic training on the slopes of an 
active volcano. This brings visibility to the institution.  

 

III. Executive Summary:  

This section explains the history of the program, including recommendations 
made in previous reviews. Although not required by the program review 
guidelines, the Executive Summary begins with a basic description of the 
program and a synopsis of departmental strengths and weaknesses. 

Curriculum and Facilities 

The geology department at the University of Hawai`i at Hilo offers a B.A. and a B.S. in 
geology. Seventy percent of those who graduate chose the B.A. Apart from emphasizing 
volcanology and environmental geology, the curriculum is traditional. Historically there have 
been four faculty members and 20-30 students, but currently one of the faculty positions is 
vacant.  

Space in the geology department includes a 32-person classroom, a small seminar room 
used as a study space by students, and offices for tenure track faculty, support staff, and two 
affiliate faculty. Laboratory and workspaces include a ~14-person petrology laboratory (no AV), 
a multi-purpose laboratory that does double duty for teaching and research, a small room for 
storing geologic samples, a room for precision balances. A small room for preparing geological 
samples, a “workbench room” that houses field equipment (and temporarily stores samples 
from projects of the Hawaiian Volcano Observatory (HVO)), and a small room used by the 
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Center for the Study of Active Volcanoes (CSAV) for storage. Only the main classroom has AV 
equipment. Currently, the classroom AV supports a “hyflex” format where some students are in 
classroom seats while other students are simultaneously live zooming. There are two relatively 
new vans available for field trips.  

The Department of Geology houses teaching laboratories in petrology and a geo-
archaeology lab with a ThermoNoran Quant’X EDXRF; faculty also have access to facilities 
elsewhere on campus including an SEM and ICP housed in the UH-Hilo Analytical Laboratory, 
the UH-Hilo Spatial Data and Analysis Laboratory, and potentially facilities and equipment 
housed at HVO. The geology department houses a FTIR instrument that belongs to HVO, which 
is temporarily short on laboratory space1. 

Summary of Departmental Strengths, Weakness, and Outlook 

The geology department produces accomplished students that get good jobs or go on to 
graduate school. Some of the alumni are quite distinguished in their professional success. The 
geology department provides important services to the community by assisting the Hawaiian 
Volcano Observatory. This contributes to the reputation of the University of Hawai’i at Hilo and 
attracts students from around the world. Small classes, quality instruction, and the cohort-style 
curriculum contribute to student engagement and a cohesive peer group. Even though the 
department is as cost-efficient as possible, it will never be as efficient as departments with 
large classes and no laboratory/field courses. 

The small numbers of students constitute the principal weakness of the department. The 
main reasons for the small numbers include the rigorous curriculum, the fact that secondary 
students do not take geology in high school, and the small pool of students from which it draws. 
For six years the department has been understaffed as the result of the volcanologist serving as 
the Interim Vice Chancellor and then retiring. This is particularly problematic because the 
volcanologist serves a key role in recruitment. Also, with three faculty it is a challenge to 
teaching all the required course and teaching them frequently enough for students to graduate 
in a timely manner. Unfortunately, due to the fiscal crisis, the University has been restricted in 
its ability to fill vacancies. With another retirement planned for next summer, it is critical that 
the department conduct a faculty search this year. If not, the program cannot survive, and 
closing it will be an embarrassment to the University.  

 

                                                      
1 FITR uses infrared radiation to quickly (and with high sensitivity) achieve high quality spectrum for 
purpose of identifying unknown compounds. EDXRF is a non-destructive technique that uses x rays to 
identify the comical composition of a sample. The scanning electron microscope (SEM) provides 
extremely high-resolution images. 
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History 

The UH-Hilo Geology program was created by funding from the Hawaii State Legislature in 
1987-1988.  Legislative funding was used to purchase laboratory equipment, field equipment, 
and the rock-mineral-fossil collection. The geology department is affiliated with the Center for 
the Study of Active Volcanoes (CSAV). CSAV is discussed in more detail later in the report. 

Since inception, the Geology Department has offered a Bachelor of Science Degree. This 
degree has relatively rigorous requirements in physics, calculus, and chemistry and is intended 
for students that wish to pursue graduate degrees in Geology.  However, these strict 
requirements can be an impediment for prospective geology majors because 1) they become 
majors late in their undergraduate career, 2) they transfer from community colleges and lack 
the proper preparation, or 3) they are double majors and need the most efficient route to 
graduation.  In response to this, the Geology Department began offering a Bachelor of Arts 
degree in Geology in the 2002–2003 academic year. The provisional BA program has since been 
approved by the Board of Regents for permanent status.  

Compared to the BS track, the BA track is more flexible about how geology course 
requirements are met and offers more interdisciplinary options. This is an advantage for some 
transfer students or students that do not wish to pursue traditional geology. Compared to the 
BS, the BA has fewer and less stringent requirements in physics, chemistry, and mathematics. 
The BA is intended for students who wish to pursue teaching or more generalized professions. 
Some BA graduates have gone on to graduate school, however. Most geology majors (~80-90%) 
pursue the BS degree.  Nevertheless, the BA degree has been important in student retention.  

In the spring of 2003, the department took over management of the interdisciplinary 
Natural Science Major, which had been leaderless for several years. By managing the natural 
science major, the geology faculty have taken on responsibilities of program management, 
advising, and teaching a capstone course.  

Events (and associated challenges) since 2003 

2018 eruption. During the 2018 eruption, the department performed valuable services to 
the community by assisting the Hawaiian Volcano Observatory (HVO) with its volcano 
monitoring efforts. For example, the department turned its lecture classroom, one of the 
laboratory rooms, and a storage room over to HVO so that they could have an operations base 
when the eruption severely damaged their former headquarters. APT Darcy Bevens provided 
invaluable logistical support. Steven Lundblad, Cheryl Gansecki, and students processed and 
analyzed recently- erupted rocks with rapid turn-around times. This near real-time analysis of 
the chemical evolution of the eruption was an important and novel tool in predicting what the 
volcano would do next. Steven Lundblad and students also assisted during and after the 
eruption by measuring changes—such as cracking and stretching—to the surface of the 
volcano. These contributions have contributed to a closer relationship between HVO and the 
department. 
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HVO lost its headquarters to the eruption and its new headquarters will be built very close 
to the UH-Hilo campus. One benefit is that it will be easier for students to volunteer or intern 
with HVO. HVO has stated that it desires to maintain a close relationship with the department.  

Covid pandemic. The Covid pandemic has affected the geology program in several ways. 
Field trips and in-person laboratory sessions were not possible early in the pandemic. We were 
forced to cancel the field methods course that would have been taught in spring semester 
2021. Instructors discovered that converting field and laboratory exercises into online 
equivalents is difficult and time-consuming. Even though conversions were made, the 
experience for students falls far short of the face-to-face equivalents. In the 2021-2022 
academic year, some introductory laboratories are face-to-face and core major’s laboratories 
(mineralogy and petrology) are face-to-face. Field trips are returning to some degree. Some 
introductory and general education courses have been taught where students have an option 
to attend in the classroom or online. In these courses, very few students chose to show up in 
person. Students choose online for several reasons: convenience, convenience that makes 
going to school possible (examples: childcare, free rent), and improved learning experience.  

General education. At one time, UH-Hilo students took three science courses and one 
science laboratory course as part of their general education requirements. This was later 
downgraded to two courses. In 2019, the distribution requirement changed to one physical 
science course and one biological science course. These changes have reduced demand for our 
lower-division courses. This has hurt recruitment because geology is a major of discovery. 
Students do not take geology in high-school and therefore do not realize that geology is a 
career pathway. Often, it does not occur to them to major in geology until they take a 
stimulating geology course as part of their general education requirements. The department 
has tried to increase demand for introductory courses by 1) making GEOL 100 and GEOL 300 
meet the GCC GE requirement, 2) making GEOL 170 meet the quantitative reasoning 
requirement, 3) Making GEOL 112 meet the biological science GE requirement, and 4) making 
GEOL 100 one of the core courses in the sustainability certificate.  Currently a complete 
overhaul of GE has been proposed and is being discussed. The proposed plan requires only one 
science class (plus lab) and eliminates the GCC and quantitative reasoning requirement.  If the 
GE overall is approved, it will negatively affect geology SSH and recruitment.  

Staffing. Since 1995 there have been four tenure-track positions in the department, 
although one has been vacant since fall 2017. The last hire was in the mid-2000s, when Steven 
Lundblad was hired to fill a position vacated by the departure of a geophysicist. This brought 
the number of tenure track faculty to four. There were no changes to the faculty until the fall of 
2017, when the volcanologist volunteered to fill-in as the interim Vice Chancellor of Academic 
affairs. Due to return rights, his position in the geology department remained vacant until 
summer 2020, when he retired. Across the University, there have been very few faculty hires 
during the pandemic, and this position is still vacant.  In May 2022, the department was 
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informed that a search would be authorized once they complete a program review (self study + 
external reviewer + administrative feedback).  

Previous reviews 

The last full program review occurred in 2003-2006. The external reviewer submitted a 
report in fall 2002 and the self-study was completed in spring of 2003. The Memorandum of 
Understanding (MOU) was finalized in fall 2006. A second self-study was completed in fall 2006 
in connection with a successful request to change the status of the geology BA from provisional 
to established. The 2006 self-study was not followed by an external review or a MOU. The 
aforementioned documents can be accessed at 
https://hilo.hawaii.edu/blog/accreditation/about/program-reviews/chns-reports-and-mous/. 
The posted MOU is not the final document, which appears to have been lost. The posted MOU 
is a confusing mix of an early draft, a marked-up copy, and copies of emails.  

The main findings and recommendations from the MOU are outlined in Table 1, along with 
comments about what has changed since 2005 and response to recommendations.  

https://hilo.hawaii.edu/blog/accreditation/about/program-reviews/chns-reports-and-mous/
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Table 1 Findings and recommendations of the previous self-study; updates and responses to recommendations 

 Finding Associated 
Recommendation 

Update or Response 

1 
The mission and goals of the program are 
appropriate and are largely being met.    

none No change.  

2 
The geology faculty is a vibrant group of 
scholars and teachers who work cooperatively. 
Communication and mutual support among 
faculty members is a strength. 

none No change. Notably, the department has a strong track 
record of retaining new hires.  

3 
Changing technology creates a challenge in 
terms of keeping course content and 
field/laboratory equipment current. 

none No change. 

4 
Assessment of student outcomes is at an early 
stage. 

none Assessment of student outcomes is now occurring. See 
methods and results here. 

5 
The relationship between the geology 
department and Center for the Study of Active 
Volcanoes is not as clear as it should be. 

The Department will 
initiate discussions to 
clarify the collaborative 
partnership with the 
CSAV. 

See narrative following the table. 

6 
The department decided to become home for 
the Natural Science program to assure its 
continuation.  

 
none 

No change apart from an articulation agreement that 
links this degree with Hawaii Community College and 
the UH-Hilo School of Education.  

7 
Evaluation of transfer credits is a problem for 
the geology transfer students. 

 This problem has been addressed at the university 
level. 
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 Finding Associated 
Recommendation 

Update or Response 

8 
While library offerings in geology are 
somewhat disappointing, at least GeoRef is 
available.   

The Department will 
continue to communicate 
their needs to the library 
& reiterate the positive 
impact GeoRef. 

Although the department has repeatedly 
communicated its needs to the library. Nevertheless, 
the offerings in 2021 are more limited than they were 
in 2006 (Georef has been discontinued, along with 
access to a key publisher). The library does not 
prioritize faculty research needs.  

9 
For the most part, facilities meet the needs of 
the department. One exception is the need for 
more computers in classrooms, laboratories, or 
student resource rooms. 

none Student computers are no longer a pressing issue. 
Aging petrographic microscopes, however, became a 
critical issue in the 2010s as microscopes are essential 
for instruction. The department has been successful in 
obtaining funding to replace most of the failing 
microscopes. We have also started replacing Brunton 
compasses.  

 Availability of vans for field trips was another 
pressing issue that has been mostly resolved. However, 
a change in policy means that vans cannot be used for 
research projects unless field trips are linked to a 
course that is in session.  

An unresolved issue is the exterior condition of the 
Geology building, which is a termite-infested wood 
building that has not been painted in 33 years. There 
are health hazards due to peeling lead-based paint and 
there is a loss of morale due to the dirty condition of 
the building exterior. We are told that UH-Hilo will be 
obtaining a contract for an outside painting company 
that can deal with the lead-based paint, although it is 
unclear when this will occur. Also, tenting for termites 
is scheduled for the end of 2022. 
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 Finding Associated 
Recommendation 

Update or Response 

10 
The department faces the reality of low 
numbers of majors. To efficiently administer 
curriculum, core courses are offered 
alternating years. This causes problems for 
students (especially transfer students) trying to 
juggle other academic commitments around 
these courses to graduate on time.  

The Department will 
develop a plan to recruit 
more majors, with a goal 
of 50 as an optimum 
number. 

 

Low number of majors continues to be a problem. A 
discussion of recruitment and retention is found below. 
Upper division major’s courses are still scheduled on 
an alternating year (cohort-style) basis. While this can 
cause graduation delays for some students, currently 
we must use the alternating year schedule so that 
courses make.   

11 
Trips with students to the mainland to visit 
geological areas of interest are an important 
part of student learning experiences. 

The Department needs to 
investigate grants to 
support travel expenses 
of summertime field trips 
to the mainland. 

Faculty worked with Puna Geothermal Venture (PGV) 
to secure a long-term grant that could cover travel 
costs. Even though PGV was willing to fund this grant, 
and issued a check, RCUH was unresponsive and did 
not process the proposal on the UH-Hilo end or find a 
way to cash the check.  

 
 
Note: The mission of the program has not changed since the last review. 
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CSAV 

A discussion of CSAV history is needed to frame recommendations about the MOU. 

CSAV was established by the legislature in 1989 as a cooperative effort between the 
Hawai`i Volcano Observatory (HVO), UH-Mānoa, and UH-Hilo. Legislative funding covered the 
APT position, summer salary, and part-time support for the director. In 1996, a budget crisis 
prompted the university administration to eliminate all funding and dismantle the organization. 
Pushing back resulted in 1) keeping CSAV as an unfunded shell, and 2) saving the APT position 
and by moving it into the geology department. Prior to the pandemic, CSAV ran a summer 
program that provides professional training (for international participants) in volcano 
monitoring and hazard assessment. This is funded by the USGS and ~2 geology students are 
hired as assistants. CSAV also runs a natural hazard outreach program aimed at Hawai`i Island 
residents. This effort is funded by a Department of Interior grant that is funneled through UH-
Hilo (with the CHNS Dean as PI and the bulk of the funds going to support HVO programs). Don 
Thomas, who is a Hilo-based UH-Mānoa research faculty, volunteers part of his time to be the 
CSAV Director. UH-Hilo supports CSAV by providing office space and paying the salary of the 
APT that supports CSAV on a half-time basis.   

The MOU recommended that the relationship between the department and CSAV should 
be clarified. This has been done. CSAV sits administratively within the geology department to 
give it a place in the organizational structure. However, the programming, activities, and 
administration of CSAV are determined by the CSAV director and most of the time the CSAV 
director does not communicate with the geology department. The chair of the geology 
department sits on the CSAV board of directors, but this has little influence as the board has 
not met for more than ten years. The department has maintained the director as an affiliate 
faculty member, as required by the CSAV charter. The APT position formerly attached to CSAV 
is now assigned to the geology department and the duties and time of the APT are split 
between CSAV and the department. In the past there have been conflicts and even hostility 
between certain geology faculty and the CSAV director. These were fueled by personality 
conflicts and have largely abated. Nevertheless, there is room for increased communication and 
cooperation between the geology department and the CSAV director.  

Regarding CSAV, several future actions would be worthwhile. The current CSAV charter 
states that the Dean of CAS appoints the Director of CSAV, who must be a UH-Hilo faculty or 
affiliate. The charter should be revised by the chancellor so that the dean of CNHS is the one 
doing the appointing2. These revisions have been on the back burner, however, first waiting for 
the new chancellor to settle in, then waiting for the pandemic crisis to pass. Realistically, there 
are more pressing priorities such as completing the self-study and finding a way to continue 

                                                      
2 In 2018 the College of Arts and Sciences was re-organized and science departments were moved to the 
newly formed College of Natural and Health Sciences. 



 

14 | P a g e  
 

CSAV after the CSAV director, who is in his 70s, has retired. Without funding, it is unlikely that 
the director could be replaced. Reportedly, the CSAV director has a succession plan, but the 
plan has not been communicated to the department.  

Number of majors 

The number of UH-Hilo geology majors has never been large, and this fact is a disadvantage 
when the geology program competes with other programs for resources.  (See Table 3 on p. 
23). Enrollment in the UH-Hilo program compares favorably with enrollment in the UH-Mānoa 
geology program, however. In 2019-2020, the ratio of Mānoa geology graduates to the total 
undergraduate population was 0.12%; the corresponding figure for UH-Hilo was 0.21%.   

 There are limited options for recruitment and retention of geology majors. In principle, 
outreach visits to local schools could generate interest in geology careers, but in practice, this is 
not a fruitful endeavor. Some of this does occur thanks to the APT and CSAV. The idea has been 
floated to combine with the physics, astronomy, and chemistry departments for the purpose of 
recruiting students from local schools that are interested in the physical sciences. This idea has 
merit but has not been acted on. The admissions department has no interest in recruiting for 
small programs and we have no influence over their priorities. Past administrators have placed 
the onus of recruitment on faculty, but this is not in the job description of faculty, nor are they 
trained for this task.  

We once ran a summer field program for community college geology teachers in the 
expectation that they would send students our way. This was highly successful from the point 
of view of the teachers but was not productive in recruiting new majors.  

In 2021, the department began a campaign to actively recruit students graduating from 
community colleges in California, specifically the community colleges that train students to 
transfer to 4-year geology programs. Our website was designed with this in mind, and 
brochures were sent to appropriate geology instructors. It is not yet clear if this effort has been 
successful.  

Retention is another avenue to a higher major count. The faculty perception is that 
retention is high once students commit to the major in their sophomore or junior year. The 
ability to work closely with students in small classes is beneficial. Nevertheless, we do lose 
students due to personal reasons and circumstances, in addition to lack of interest and poor 
academic performance. Retention of newly-declared majors is not as strong as for established 
majors. Some are ghost majors (declare but never enroll in the right classes) and some struggle 
with rigorous material. The geology program is a tough one with a goal of preparing students 
for professional life; this works against recruitment and retention. At one time, there were 
discussions of partnering with physics-astronomy-chemistry to develop a program that mentors 
and supports new students in the physical sciences. While this idea has merit, faculty struggle 
to find time and energy to develop and implement such a program.   
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Enrollment in the geology department responds to external factors at the national level. 
The geology profession and student enrollment has historically followed a cyclical pattern 
related to employment trends. National enrollment increased during the 1990s and after 2007; 
downward trends were observed in the early 2000s and since 20163.  

The perception of the current faculty is that the three-person department without a 
volcanologist is less attractive to potential majors than a four-person department with a 
volcanologist. In the early- to mid-1990s, the department went through several years of only 
three faculty, resulting in a loss of momentum and students.  

 
Current Challenges 

Staffing is one of the greatest challenge the department faces. We are down to three 
faculty members. This creates challenges in having the breadth of expertise to teach all 
required classes, difficulty in teaching required classes frequently enough to allow students to 
graduate in a timely manner, and reduced ability to cover service and general education 
courses. Momentum suffers and there is little leeway for grant-funded course buy-outs and 
sabbaticals. We have been able to manage in the last four years by using a qualified lecturer 
that covers two core courses and some introductory courses. Even if a search is authorized in 
2022-2023, a single new hire will not solve all the problems because the average age of the 
existing faculty is 62. Without a new hire, a planned retirement will soon reduce the number of 
tenure track faculty to two.  

The staffing situation is worse because the vacancy is the volcanologist position. Students 
are attracted to UH-Hilo because they want to study volcanology on an active volcano; the lack 
of a volcanologist has hurt recruitment. While we have been able to cover essential courses 
using a qualified lecturer, this is not the same as having a tenure-track faculty on the web-page 
that will attract attention and excitement.  

The pandemic has brought new challenges and intensified some pre-existing ones. Online 
geology laboratories do not work well for students (it is difficult to learn and difficult to remain 
engaged). Field experiences were curtailed. This has resulted in loss of student engagement and 
camaraderie. Early in the pandemic, some students moved away (to parent’s homes) to save on 
rent; the national dip in new student enrollment was felt as well. The geology department’s 
plan is to restore in-person instruction as much as possible, as soon as possible, but the 
fluctuating realities of Omicron (forcing all lectures online for the first three weeks of spring 

                                                      
3 American Geological Institute Data Brief 2021-021; June 11, 2021.   

  Keane, C., L. Gonzales, and D. Robinson (eds). 2021.  Status of Recent Geoscience Graduates (2021). 
American Geological Institute.  

 



 

16 | P a g e  
 

2022) have made planning uncertain. Teaching all general education and majors’ classes in-
person is better pedagogically but may result in the loss of students that prefer to live 
elsewhere. On the other hand, online instruction comes at the loss of learning and engagement.  

Low numbers of geology majors are a challenge that was discussed in the previous section. 
While we offer more distance courses than before the pandemic, the geology program will 
never be fully online due to the need for extensive training in field and laboratory skills.  

The University of Hawaii system is currently putting forth a proposal to revise the existing 
General Education (GE) model.  This initiative is called the “Place-Based Capacities Proposal for 
UH General Education.”  Presumably the implementation of this proposal would bring about a 
single pared-down and unified GE everywhere in the system.  The three levels identified in the 
proposal are “foundations,” “reinforcement,” and “capstone.”  The details of the proposed GE 
model are still being debated, but it is likely that the final version of this will impact course 
curricula and staffing requirements in the sciences. For example, GEOL 100, 170, and 205 were 
designed to meet the Global and Community Citizenship, Quantitative Reasoning, and Hawai`i 
Pan Pacific requirements of the current general education program. It is not clear if these 
requirements will survive the GE reform. The department may need to introduce new GE 
courses or retool existing ones to match a revised GE program. 

In its present form the GE proposal does not include an introductory science component at 
the “foundations” level. The science distribution requirement is presently two courses (plus 
lab), and the new proposal calls for one course (plus lab). Reducing general education demand 
for geology courses will hurt the geology department in two ways. First, recruitment will be 
potentially reduced because geology is a major of discovery4. Second, reduced demand for 
freshman-level GE courses will make it harder to fill classes.  

If the proposed GE reform is approved, implementation will occur over many years. Exact 
details of the impact on the Geology program remain to be seen.   

                                                      
4 Most high school students do not take earth science, so it does not occur to them to major in geology or 
have a career in geology. 
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IV. Program Organization (staffing)     

Brief information about faculty and staff. 

From 1995- the spring of 2017, there were four tenure track faculty, no lecturers5 and minimal 
reliance on lecturers6. Following the unexpected retirement of the volcanologist in the summer of 
2017, instructional staff in the department consisted of 2 full professors, 1 associate professor, 
and an affiliate faculty member, Dr. Cheryl Gansecki who frequently teaches as a lecturer. 
Instructional staff are assisted on a half-time basis by an educational specialist (APT)7. There are 
four additional affiliate faculty that do not teach classes.  

The three existing faculty are: 

• James Anderson, MS (1978) and PhD (1988), specialization in structural geology/tectonics, 
igneous petrology, geological mapping, and GIS 

• Steven Lundblad, MA, 1988, PhD (1994), specialization in sedimentary geology, 
geochemistry, geoarchaeology 

• Jene Michaud, MS (1987), PhD (1992), Specialization in hydrology, geomorphology, and 
environmental geology.  

Faculty teach nine credits per semester (labs count for 50% more credit). Tenure track 
faculty and support staff are unionized. 

Science departments at UH-Hilo are assigned educational specialists whose jobs fall into the 
“Administrative, Profession, and Technical” (APT) category. Ms. Darcy Bevens has held this 
position since ~1990 and loves her job. Ms. Bevens splits her time between the geology 
department and the Center for the Study of Active Volcanoes (CSAV). Duties on the geology 
department side include vehicle management, departmental budgeting and purchasing, 
coordinating field activities, and, to a lesser extent, community outreach. There are no duties 
related to laboratory set up, but she occasionally serves as a second driver on field trips.  

Affiliate faculty are Cheryl Gansecki (UH-Hilo is main affiliation), Rick Hazlett (retired), Jack 
Lockwood (retired), Matt Patrick (HVO), and Don Thomas (UH-Mānoa, CSAV). In the last seven 
years Cheryl Gansecki (volcanology and igneous petrology) has taught many courses as a 
lecturer (intro labs, petrology, volcanology), mentored students and employed them through a 
research grant. Rick Hazlett (physical volcanology and environmental geology) taught a class as 
a lecturer about ten years ago and interacts with students. Don Thomas is the director of CSAV 

                                                      
5 In the UH system, lecturers are full-time, non-tenure track, permanent teaching staff.  
6 In the UH system, lecturers are casual hires that typically lack job security.  
7 The other half of the APT’s time is devoted to CSAV. 
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and sometimes employs students and alumni on research projects. Until the pandemic, Matt 
Patrick has given an annual seminar for students. 

V. Program Components  

This section addresses curriculum, student learning outcomes, course 
sequencing, and similar matters.  

Two geology degrees are offered. The B.S. degree requires a comprehensive set of core 
courses and extensive preparation in mathematics, physics, and chemistry. The B.A. degree is 
broader, more flexible, and requires less mathematics, chemistry, and physics.  Students 
considering graduate school are encouraged to pursue the B.S., In contrast, the B.A. prepares 
students for a wider variety of careers. 

Student Learning Goals 

Both the B.S. and B.A. programs in Geology are designed to lead to student mastery of 
basic concepts and vocabulary in the following areas: 

• Plate tectonics 
• Origin and classification of rocks and minerals 
• Geological time scale and how this relates to major events in the history of Earth and life  
• Geophysical properties of the Earth and crustal deformation 
• Processes that shape the surface of the Earth 
• Environmental hazards and issues 

Graduates are also expected to develop skills: 

• Develop skills in observing and recording geologic features and processes. 
• Develop competency in the interpretation of earth science data, including both 

qualitative and quantitative analyses. 
• Express earth science concepts in writing. 
• Become proficient at:  

o Locating and interpreting scientific literature 
o Giving oral presentations 
o Using computers at a level consistent with current professional practice. 
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Degree Requirements: B.S. in Geology 

73 Credits for the major; 120 total credits including general education. At least 32 credits 
must be learned at the 300- or 400- level. “C-“ and “D” grades are not satisfactory for geology 
courses but are acceptable for courses from related fields.   

1. Required Courses (37 Credits) 

GEOL 111-111L Understanding the Earth (3), Understanding the Earth Lab (1)  
GEOL 112-112L Hist of the Earth & Its Life (3), History of the Earth Lab (1)  
GEOL 212 Earth Materials I: Minerals (4)  
GEOL 320 Earth Mat II: Igneous/Meta Rock (4)  
GEOL 330 Deformation of the Earth (4)  
GEOL 340 Sedimentary Processes (4)  
GEOL 342 Earth Surface Processes (3)  
GEOL 370 Field Methods (3)  
GEOL 445 GIS for Geology (3) or GEOL 450 Geological Remote Sensing (3)  
GEOL 495A-495B Seminar (1), Seminar (1)  
And nine additional semester hours in GEOL courses at the 300- or 400-level. (9) 

2. Required Courses from Related Fields: (29 Credits) 

CHEM 161-161L General Chemistry I (3), General Chemistry I Lab (1)  
CHEM 162-162L General Chemistry II (3), General Chemistry II Lab (1)  
ENG 225 Writing for Sci & Technology (3)  
MATH 241 Calculus I (4)  
MATH 242 Calculus II (4)  
PHYS 170-170L Gen Phys I: Mechanics (4), Gen Phys I Lab (1)  
PHYS 272-272L Gen Phys II: Elec & Magnetism (4), Gen Phys II Lab (1)  

Degree Requirements: B.A. in Geology 

56-58 Credits for the major; 120 total credits including general education. At least 36 
credits must be learned at the 300- or 400- level. All courses required for the major (both 
geology courses and supporting courses from related fields) must be completed with a grade of 
at least “C”. (“C-“ and “D” grades are not satisfactory).   

1. Major Requirements and Assigned Credits (56-58 credits) 

• GEOL 111-111L Understanding the Earth (3), Understanding the Earth Lab (1)  
• GEOL 112-112L Hist of the Earth & Its Life (3), History of the Earth Lab (1)  
• GEOL 212 Earth Materials I: Minerals (4)  
• GEOL 320 Erth Mat II: Igneous/Meta Rock (4)  
• GEOL 445 GIS for Geology (3)  or GEOL 450 Geological Remote Sensing (3)  
• GEOL 495A-495B Seminar (1), Seminar (1)  
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• ASTR 180 Princ of Astron I (3)  or MARE 201 Oceanography (3)  
• CHEM 151-151L Elementary Survey of Chemistry (3), Elementary Survey of Chem Lab (1) 
• MATH 125 Applied Calculus (3) 
• PHYS 151-151L College Physics I (3), College Physics I Lab (1) 
• Two courses from the following list: (6-8) 

o GEOL 330 Deformation of the Earth (4)  
o GEOL 340 Sedimentary Processes (4)  
o GEOL 342 Earth Surface Processes (3)  
o GEOL 370 Field Methods (3)  

• Five additional 300- or 400-level GEOL courses, Up to two of the five courses may be 
substituted from 

o GEOG 300 Climatology (3)  
o GEOG 301 Global Warming/Climate Change (3) 
o GEOG 319 Nat Hazards/Disasters (3)  
o GEOG 470 Remote Sensing/Air Photo (3)  
o MARE 360 Marine Resources (3)  
o MARE 425 Chemical Oceanography (3)  
o MARE 461 Geological Oceanography (3)  
o SOIL 304 Tropical Soils (3)  

Notes:  

1. CHEM 161-161L General Chemistry I (3), General Chemistry I Lab (1)  may substitute for CHEM 
151-151L Elementary Survey of Chemistry (3), Elementary Survey of Chem Lab (1). 

2. Math 241 Calculus I (4) may substitute for Math 125. 
3. PHYS 170-170L Gen Phys I: Mechanics (4), Gen Phys I Lab (1) may substitute for PHYS 151-

151L College Physics I (3), College Physics I Lab (1). 

 

Four-Year Maps & Course Sequencing 

The freshman sequence and senior seminar are offered each year. Other required courses 
are offered every other year, which is to say on a cohort basis. Without the alternating-year 
schedule, the core courses would be chronically under-enrolled. The alternating-year schedule 
requires good advising but can occasionally lead to problems for students that fail to “get on 
the train” at the right time, flunk courses, or who are on the part-time eight-year graduation 
plan.  

In AY 2021-2022, the mineralogy-petrology sequence was taught, with sedimentary 
geology taught in the same semester as petrology. In AY 2022-2023, the structure-field 
methods sequence is taught, with geomorphology taught in the same semester as field 
methods. Students are required to take GIS or remote sensing, but we no longer have the 
staffing to teach remote sensing. We teach GIS every-other fall, more or less; geology majors 
also have the option to take the geography versions of GIS and remote sensing. Typically, we 
offer two upper division elective courses each semester. Thus, well-prepared transfer students 
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can complete the major requirements in two years. A majority of majors are transfer students, 
usually from out-of-state.  

The more flexible B.A. program helps students graduate on time if there are problems due 
under-prepared upper-division transfer students. The BA is also a safety value for students with 
less aptitude for  math, or transfer students with compressed timelines.  

 

 

 

Table 2. Four Year Course Sequence for geology majors 

Note: This plan is for students that test into CHEM 161 and Math 241 (Math 125 for B.A students).  

 

  

Year 1  Year 2 Year 3 Year 4 
Fall Spring Fall Spring Fall       Spring Fall     Spring 

 
GEOG 111 
(DP: Physical 
Science) (3)  
 
GEOL 111L 
(DY: Science 
Laboratory) 
(1) 
 
MATH 241 
(FQ: 
Quantitative 
Reasoning) (4) 
 
DA, DH, or DL: 
Arts, 
Humanities, 
Literature I (3) 
 
CHEM 161 (3) 
with lab (1) 

 
GEOG 112 
(DB: 
Biological 
Science) (3) 
 
GEOL 112L 
(1) 
 
MATH 242 
(GQR: 
Quantitative 
Reasoning) 
(4) 
 
ENG 100 
(FW: Written 
Comm) 
 
CHEM 162 
(3) with lab 
(1)  
 
 
 
 
 

 
ENG 225 (WI) 
(3) 
 
PHYS 170 (4) 
with lab (1)  
 
GEOL 330 (4) 
 
GE HPP (3) 

 
DS: Social 
Science I (3) 
 
PHYS 272 (4) 
with lab (1)  
 
GEOL Elective 
(3) 
 
FGA, FGB or 
FGC: Global 
Multicultural 
Perspectives I 
(3) 
 
 
 

 
GEOL 212 (4) 
 
GEOL 445 or 
GEOL 450 (3) 
 
DA, DH, or 
DL: Arts, 
Humanities, 
Literature II 
(3) 
 
GL: Language 
Arts (3) 
 
WI Elective 
(3) 
 
 

 
GEOL 320 (4) 
 
GEOL 340 (4) 
 
DS: Social 
Science II (3) 
 
FGA, FGB or 
FGC: Global 
Multicultural 
Perspectives 
II (3) 
 
 
 

 
GEOL 495A 
(1) 
 
GEOL Upper 
Elective (3) 
 
GEOL 342 (3) 
 
WI Upper 
Elective (3) 
 
Elective (3) 
 
Elective (3) 

 
GEOL 495B 
(1) 
 
GEOL 370 
(3) 
 
GEOL Upper 
Elective (3) 
 
GE GCC (3)  
 
WI Elective 
(3) 
 
Elective (3) 

   15 Credits 15 Credits    15 Credits  14 Credits   16 Credits   14 Credits   16 Credits 16 Credits 
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VI. Program Data  

The guidelines for this section are confusing. Were they written by a sleep-
deprived squirrel? We have addressed what seems logical and included data 
provided by the Institutional Research Office and the Program Assessment 
Coordinator.  

 

Student Counts and Instructional Demographics 

Data on student and instructional demographics was obtained from the UH-Hilo 
Institutional Research Office (IRO) for years 2011-2012 to 2020-2021 (Tables 4), graduation 
reports from the Academic Logic Database for the years 1991-mid 2022 (data not compiled into 
a table), and the program assessment coordinator (data in Table 3). IRO data lumps geology and 
natural science majors together; data broken down by major is in Table 3. Some limitations of 
the IRO data should be noted. Some of it appears to be wrong. For example, the total faculty 
FTE is too large, and these numbers are not credible. Also, the percentage of SSH taught by 
adjunct faculty is too large for AY 2020-2021, although numbers are plausible for other years. 
The student-faculty ration given in Table 4 is not a meaningful number because geology and 
natural science majors were lumped together.  

As shown in Table 3, geology is a small program. Note that the number of natural science 
majors in Table 3 is inflated in some years because students in the aviation program were 
coded as natural science majors (there was no code for the experimental aviation program). In 
2022, it appears that some non-natural science students as are still being coded as natural 
science majors. A discussion of geology major counts is found in the previous section.  As seen 
in Figure 2,  there have been years when SSH declined due to reduced staffing, the pandemic, 
and possibly structural changes to the general education program. Compared to other 
departments at UH-Hilo, the percentage of SSH taught by adjunct faculty is low. In a typical 
year, 5% of faculty FTE are writing-intensive8 and two-thirds of faculty FTE are General 
Education. 

  

                                                      
8 Students must take three writing intensive courses to graduate. These are in short supply. 
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Table 3. Number of geology majors, minors, and graduates.   
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Table 4.  Summary data from the Institutional Research Office 
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Student Demographics 

Female students far outnumber male students in recent years9; this trend is seen 
nationwide. From 1991 to the present, 49% of graduates have been women. Many students 
come from disadvantaged backgrounds; in the last ten years, 58% of graduates received a Pell 
grant at some point in their college career. Since 1991, only 17% of those who graduated 
started at UH-Hilo as first-time freshman. Approximately 7% of graduates since 1991 identify as 
Hispanic. Twenty-eight percent of graduates since 1991 identify as people of color:10 

6.8% Asian 

6.8% mixed race (not including part indigenous or part black) 

6.8% native Indian or Alaskan native (whole or part) 

5.8% Hawaiian or part Hawaiian 

1.1% mixed race black 

0.5% Pacific Islander 

The department is not as successful in attracting native Hawaiian students as we wish. We 
are at a loss as how to pique the interest of indigenous students. There was a large grant about 
ten years ago that addressed native Hawaiian recruitment and retention; unfortunately, the 
results offered no way forward. At least one geology class, however, incorporates native 
Hawaiian traditional knowledge. The department attracts exchange students, who represent up 
to 10% of majors. These are generally good students that set a good example for Hilo-based 
students.  

The first-time freshman six-year graduation rate is 50-73%, depending on whether counts 
are based on the first semester or the last semester.11 These rates are similar to other science 
departments at UH-Hilo. However, the IRO “geology” statistics are likely for a group of students 
that includes geology majors, natural science majors, and aviation majors that were coded as 
natural science majors. Consequently, the data are difficult to interpret.  

Qualitatively, the geology faculty feel that we have a high retention rate for geology 
students that commit to the major by their junior year. The cohort model contributes to 
student engagement. We do lose students due to crises in their personal lives, however. 
Retention of lower-classmen is not as good as that for upper-classmen. The reasons are 
unclear. Some students have declared but do not actually take required classes. Qualitatively, 
the geology faculty feel that we have a high retention rate for students that commit to the 
major by their junior year. The cohort model contributes to student engagement. We do lose 

                                                      
9 Based on casual observation. 
10 Students who did give a race were assumed to be Caucasian.  
11 Terms in the IRO tables are not defined, so it is not clear how the numbers were calculated.   
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students due to crises in their personal lives, however. Retention of lower-classmen is not as 
good as that for upper-classmen. The reasons are unclear. Some students have declared but do 
not actually take required classes.    

General Education 

The geology department offers seven courses (GEOL 100, 111, 111L, 112, 170, 205, and 
300) that fulfil general education (GE) requirements. GEOL 100, 111, 170 and 205 satisfy the 
physical science requirement; GEOL 111L satisfies the science laboratory requirement; GEOL 
112 satisfies the biological science requirement, GEOL 205 satisfies the Hawai`i Pan Pacific 
requirement; GEOL 170 satisfies the quantitative reasoning requirement; and GEOL 100 and 
300 satisfy the Global and Community Citizenship requirement. With our current level of 
staffing, each year we can offer eight GE lecture sections and three GE laboratory sections. See 
Appendix A for more detailed data. While GEOL 111-111L is required for geology majors, 
geology majors represent a small proportion of enrolled students. Enrollment data for geology 
general education courses are found in Appendix A. 

A long time ago, the GE distribution requirement was three courses, then this was reduced 
to two. This loss was partially offset by three previously existing geology courses that met the 
new Quantitative Reasoning the Global and Community Citizenship requirements. Several years 
ago, Hilo’s GE program was changed to match that at UH-Mānoa’s. The science distribution 
requirement was changed to one course in the physical sciences and one course in the 
biological sciences.   

Service Courses 

 The Geology department has many interdisciplinary connections with other departments 
and programs. Geology courses are required for two degrees (Natural Science BA and Marine 
Science BS); geology courses are electives in an additional three degrees (BS Astronomy, BA 
Geography, BS Environmental Science) and one certificate program (Sustainability).  

1. Students in the Natural Science degree are required to take geology’s freshman 
sequence (with labs). The Natural Science degree has four tracks and one of them is 
Earth and Space Science. Students in this track take additional required and elective 
geology courses.  

2. The Geology Department teaches four upper division courses that are electives in the 
Environmental Science degree; the same four courses are also electives in the 
Geography degree. Our offerings are in hydrology and environmental geology. 

3. Our GEOL 111 introductory course is required for the B.S. in Marine Science and is an 
elective in the B.A in Astronomy degree (astronomy students are required to take either 
GEOL 111 or CHEM 161). 

4. GEOL 100 is a core course in the new sustainability certificate. Students take three of 
the five core courses. 
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Interdisciplinary connections to graduate programs. 

5. One professor in the department has developed and taught an elective course in the 
Tropical Conservation and Environmental Science degree. Because the Geology 
department is understaffed, however, she has been unable to teach this course for 
some time.   

Other 
6. One professor in the department taught freshman seminar for many years until the 

program was suspended.  
 

VII. Programmatic Resourcing  
 

This section reviews the KFS financials and other data related to fiscal 
efficiency and sustainability. 

 

Overall Costs and Personnel 

Like most programs at UH-Hilo, the cost of the program is dominated by personnel costs, 
although the geology department utilizes proportionally fewer instructors than other 
departments12.  Costs have remained stable since 2013 (the first year for which data are 
available). 

Several events have affected costs shown in Figures 1-2. 

• Pay raises have gradually increased instructional and program costs. 

• The drop in faculty salary in 2018 was due to the loss of Professor Ken Hon when he 
left the faculty to become interim VCAA. Some of the other fluctuations in faculty 
salary are difficult to explain. Full- year sabbaticals result in a 50% pay cut, so 
sabbaticals could explain some of the fluctuations.  

• The large “other” expense in 2021 is due to the $21,000 repair of the SEM carbon 
coater. According to the USUS coop agreement, UH-Hilo is responsible for repairs to 
the SEM. This responsibility is balanced by numerous other financial benefits of the 
Coop agreement (described here), none of which show up in the geology budget.  

• Other years with large “other” expenditures are years when multiple petrographic 
microscopes were purchased.  

                                                      
12 Lecturers at UH-Hilo are casual hires who in most cases have no job security. For quite a while Dr. 
Cheryl Gansecki has served as the department lecturer, teaching one course or two labs in most semesters. 
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• Lower SSH from 2017-2021 (Figure 2) have been affected by sabbatical (a full year 
sabbatical reducing staffing by 25%, although use of lecturers partially offsets this 
reduction), loss of Ken Hon to administration/retirement, and the pandemic.  

• The pandemic hit geology enrollment particularly hard, reducing SSH by 12% from 
Spring 2020 to Spring 2021. Several factors contributed to SSH declines: 1) reduced 
classroom capacity due to social distancing, 2) a 7% reduction in UH-Hilo FTE 
undergraduate enrollment, and 3) national trend of reduced numbers of geology 
students. For the last factor, it should be noted that geology enrollment has 
historically followed a cyclical pattern. National enrollment increased during the 
1990s and from 2007-onwards; downward trends were observed in the early 2000s 
and since 201613.  

 

 

 

 

 

 

 

 

 

Figure 1.  Program Costs Over Time      

                                                      
13 American Geological Institute Data Brief 2021-021; June 11, 2021. 
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                                          Figure 2.  SSH and cost per SSH. 

 

 

Non-personnel Expenses 

The amount of non-personnel expenses can be seen in Figure 1 (black tips of bars). The 
breakdown of how these funds were spent should be considered approximate due to the 
coarse and cryptic nature of the available financial information. Expenditures can be divided 
into one-time purchases and routine operating expenses. 

Category
Average               
2013-2021

% of personnel 
costs

Regular Faculty Salary $284,428 76%

Faculty Overload $4,814 <1%

Support Staff $67,213 18%

Lecturer $16,034 4%

Student $1,128 negligible

Table 5.  Average personnel costs during 2013-2021 
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One-time expenditures during 2013-2021 include: 

• $4,620 travel support for an educational field trip that brought students to the 
mainland  

• $20,929 repair of the Scanning Electron Microscope14  
• $46,064 to replace petrographic microscopes (possibly ~$9,000 of this was ordered 

from the non-geology budget codes). 

Expenditures for supplies and routine operating expenses averaged $6,317/yr during 2013-
2021. This breaks down as: 

• $1,342/yr - transportation expenses for course-related field trips 
• $ 901/yr – computers and software (the actual amount could have been greater)  
• $3,889/yr – supplies 
• $185/yr – miscellaneous 

“Supplies” includes office supplies (amount could not be determined) but is dominated by 
educational-related supplies related to laboratory classes, course-related field trips, AV 
equipment (until 2021, the department was responsible for purchase and maintenance of AV in 
our classroom), reproduction, repairs to lab equipment, and replacement of several binocular 
microscopes.  

The departmental or college budget has never supplied faculty with membership to 
professional associations, access to important journals not carried by the library, equipment 
and supplies needed solely for research, dedicated lab space (except for the XRF room, 
laboratory space does dual duty for research and instruction). The tutoring center does not hire 
geology tutors, which affects general education students.  

Equipment  

When the program was established in the late 1980s, legislative funds purchased 
petrographic and binocular microscopes, a comprehensive collection of rock, mineral, and fossil 
specimens, a geodetic-quality GPS system (now obsolete), precise topographic survey (leveling) 
equipment, geologist’s compasses (Bruntons), and assorted laboratory equipment, including 
rock preparation equipment. Over time the microscopes have degraded; during 2013-2022, 14 
petrographic microscopes were replaced at a cost of $46,064 (probably all but ~$9,000 from 
the geology budget code). Additionally, several binocular microscopes were replaced in the 
mid-2000s, five Bruton compasses were replaced in 2022, and geodetic-quality GPS (kinematic) 

                                                      
14 The SEM is used by geology, HVO, and students in the biology and marine science departments. The 
SEM was purchased by a NSF grant in about 2005. As explained here, the USGS/HVO/CSAV/UH-Hilo 
coop agreement obligates UH-Hilo to pay for repairs to the SEM, in exchange for numerous other 
benefits. Funds for the 2021 repair of the SEM were administered through the geology budget account.   
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was purchased with grant funds. Many of the big- ticket replacements of equipment were 
purchased with end-of-year “use or lose” moneys. 

Vans for field-trip transportation are another large expense. Over the years vans have 
come and gone, some dramatically in the case of a van whose body separated from the chassis 
while in transit. The department budget covers gas, repairs, maintenance, and liability 
insurance; the department budget has never covered van purchase.    

Efficient use of Instructional Resources 

The alternating year (cohort) schedule for core classes is an efficient use of instructional 
resources that helps us avoid or reduce low-enrolled courses. The recent dip in geology majors 
has reduced our efficiency, however (read more here).   
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VIII. Evidence of Program Quality 
This section presents an opportunity for colleges/departments/programs to 
demonstrate how faculty set academic expectations for their students and 
engage in periodic assessment to ensure students are meeting those 
expectations. This section also presents an opportunity for faculty to showcase 
their productivity in research and/or creative endeavors.  

  
 Faculty are active in research and service. See Appendix B for evidence of faculty 
quality. 

 

Learning objectives and how they are mapped across the curriculum: 

The B.A. and B.S. program learning outcomes (per the 2021-2022 Catalog) are: 

1. Demonstrate mastery of basic concepts and vocabulary in the following areas: 
o Plate tectonics 
o Origin and classification of rocks and minerals 
o Geological time scale and how this relates to major events in the history of Earth 

and its life 
o Geophysical properties of the Earth and crustal deformation 
o Processes that shape the surface of the Earth 
o Environmental hazards and issues 

2. Demonstrate skills in observing and recording geologic features and processes 
 
3. Demonstrate competency in the interpretation of earth science data, including both 
qualitative and quantitative analyses. 
 
4. Express earth science concepts in writing. 
5. Demonstrate proficiency in: 

5.a. Locating and interpreting scientific literature 
5.b. Giving oral presentations 
5.c. Using computers at a level consistent with current professional practice. 

 

  

https://hilo.hawaii.edu/catalog/geology
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Assessment Plan  

1. The learning objectives consist of skills and knowledge. These are introduced in 
freshman courses, then developed and subsequently mastered in upper-division 
courses. Faculty have formulated a plan for which courses will be designed to introduce, 
develop, and master each of the learning objectives.  See Tables 3 (BS degree) and 4 (BA 
degree).  
 

2. Each year we select at least 2 upper-division courses that will be used to assess learning 
objectives (typically one SLO per course). Additionally, each year assessment is 
conducted in the second course of the freshman sequence. The instructor of that course 
is responsible for preparing an assignment (for skills) or final exam test question (for 
knowledge) that is designed specifically to assess the SLO. Student work is scored 1-4 by 
two faculty numbers using the rubrics in Appendix C. Subsequently, a discussion is held 
to “close the loop” by interpreting the score (in light of the strengths and weaknesses of 
that cohort) and identifying changes in course content or delivery (if any) need to be 
instituted to correct deficiencies.  

 
3. Once a month, a portion of a departmental meeting is devoted to of student 

achievement (or lack thereof) and pedagogy/assignments/assessment tools. Any 
insights and recommended course corrections are noted and recorded. [Note: these 
informal discussions have been doing this for over a decade but only now do we realize 
we need to keep formal notes.  
 

4. The career success of alumni is an important measure of program quality. We make an 
effort to keep in touch with alumni, focusing on acceptance to graduate school, job 
placement, and career progress.  
 

5. Any results and conclusions are stored on the department’s shared google drive or 
Laulima site. We have learned the hard way that results must be archived in a central 
location accessible to all.  
 

6. Currently, there is a mechanism for improving specific courses through assessment. It is 
now apparent that the faculty should periodically synthesize assessment results from a 
variety of courses to gain an integrated view and formulate adjustments at the program 
level. We have not done so yet, but plan to do so later this year. 
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Notes about what is not part of program assessment: 

• There are no national field tests that could be used for assessment. 
 

• Each year the university conducts campus-wide assessment for the purpose of assessing 
the general education program. Results are not necessarily returned to departments, 
and we have not used the GE assessments to assess the geology program. We prefer to 
use assessments designed specifically for our majors.  

 

Quantitative Assessment  

The schedule of assessments is found in Appendix C, along with the rubrics used to conduct 
the assessments.  Results of assessments are found in Appendix D. Additional assessments 
were made about ten years ago, but results have been lost. This highlights the need for a 
central data repository (Google Drive and departmental Laulima site) to archive methods and 
results. 

Qualitative Assessment  

        This section discusses two qualitative assessments that were conducted prior to the recent 
quantitative program assessment. 

        For many years, students in GEOL 342 were given a series of guided exercises in locating, 
summarizing, and integrating the scholarly literature. It was noticed in this class (and others), 
that students suck at conducting disciplined literature searches.  Therefore, assignments that 
develop this skill were beefed up. More recently, it appears that students have increased their 
skill in literature searches, which allows the instructor to shift the focus to interpretation of the 
literature.  

        For a long time, the mineralogy course followed the traditional format emphasizing the 
classical classification of minerals (oxides, sulfides). At some point in the 2000s, however, the 
mineralogy instructor realized that minerals in Bowen’s reaction series are the ones that are 
crucial to know. The emphasis placed on different mineral groups was accordingly altered.  
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Alumni Success 

We are very proud of our graduates. We have tried to provide them with a broad earth 
science education which we hope prepares them for whatever they would like to pursue after 
their time at UH-Hilo. We try to keep track of their achievements, and what follows is 
(incomplete) information about some of our graduates; there are some that like to hide from 
us! 

We list 186 graduates in our program over the past 30 years, and we have data about post-
graduation achievement for 154 of them. Of the 154 alumni,  

• 20 were accepted into a PhD. Program in Earth Sciences 
o 8 are known to have completed their degree 
o 5 are known to currently be in-progress 
o There is one student who earned a PhD. From Stanford and one that earned a 

PhD. From Notre Dame.  
• 38 were accepted into Master’s programs (MS/Certificate) 
• 3 were accepted into professional degree programs (medical school, law school, 

counseling psychology) 
• 28 were known to have jobs at one point after graduation in geology-related fields 
• 17 were known to have jobs at one point after graduation in STEM-related fields 
• 10 were known to be teachers in the K-12 system 
• 2 are firefighters (their original career path!) 
• Here are some recent highlights from our alumni: 

o 1 alumna accepted into Univ. of Minnesota with a full-ride NSF Fellowship for 
PhD. 

o 3 alumni at University of Iceland studying volcanology 
o 1 alumnus acting as deputy scientist-in-charge at USGS-Hawaiian Volcano 

Observatory 
o 4 additional alumni working at USGS-Hawaiian Volcano Observatory 
o 1 alumna teaching geology at Hawaii Community College 

 

At least 2/3 of our graduates continued in STEM/Earth Science fields after graduation. As a 
group, they have had a great deal of success getting accepted into graduate programs or 
landing jobs with their degree.  Some of the alumni listed above may have gone on to do 
different things since we last contacted them, but there may be several more who participated 
in the STEM workforce/education that we don’t know about.  

We feel that our program sets our students up to succeed in pursuit of their career 
objectives, whether it is further education in graduate or professional school, finding a job with 
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a bachelor’s degree in a STEM related field, becoming a science teacher, or “just” having the 
problem-solving skills necessary to perform well in whatever they do. 

Comments 

Due to low sample sizes, the quantitative assessments should be taken with a grain of salt.  

None of the geology SLO map into required courses in mathematics, chemistry, and 
physics. (Probably this also is true for other science majors.) Is this a problem?? Mathematics, 
chemistry, and physics courses provide value in several ways: develop quantitative problem-
solving skills, preparation for major’s courses, and preparation for graduate school. 

There has never been clarity about whether the purpose of program assessment is to 
measure whether graduating students are accomplished, or whether the purpose is to measure 
the delta between entry and exit, which is more closely related to instructional skill. Some 
graduating seniors are going to be highly accomplished regardless of the quality of instruction, 
while some less accomplished graduates may have undergone significant development during 
their time at university. 
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Table 6  Curriculum matrices (learning objectives mapped onto courses) for the B.S. in Geology 

 PLO 1: Students will demonstrate mastery of basic concepts and vocabulary in …… 

 
plate 

tectonics 

 
origin and 

classification of 
rocks and 
minerals 

geological time 
scale & its 

relationship to 
geologic & life  

events 

 
geophysical 

properties of the 
Earth and crustal 

deformation 

 
processes that 

shape the 
surface of the 

Earth 

 
environmental 

hazards and issues 

Required Courses 

GEOL 111-111L I I I I I I 

GEOL 112-112L D D D D   

GEOL 212  M     

GEOL 320  M     

GEOL 340  M M    

GEOL 342 D    M D 

GEOL 330    M   

GEOL 370       

GEOL 445       

GEOL 495A-B       

Elective courses (select 3) 
GEOL 300      M 

GEOL 344     D M 

GEOL 352       

GEOL 360      D 

GEOL 431 M  M    

GEOL 432 M  D M   

GEOL 450     D D 

GEOL 460      D 

GEOL 470  M    D 

Required Supporting   Courses 

ENG 225       

MATH 241-242       

CHEM 161-162 
+ labs 

      

PHYS 170-272 + 
labs 
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PLO 2:  

accurately observe and 
record geological features 

and processes 

PLO 3:  
 competency in interpreting 

earth science data, including 
both qualitative and 
quantitative analyses 

PLO 5C:  
proficiency in using 

computers for data analysis 
at a level consistent with 

professional practice 

Required Courses 
GEOL 111-111L I I  

GEOL 112-112L D D  

GEOL 212 D D  

GEOL 320 M M  

GEOL 340 M M  

GEOL 342 M M  

GEOL 330 D M  

GEOL 370 M M  

GEOL 445  D M 

GEOL 495A-B    

Elective courses (select 3) 
GEOL 300    

GEOL 344 D   

GEOL 352  D  

GEOL 360  M D 

GEOL 431 NA    

GEOL 432 PT    

GEOL 450 D M M 

GEOL 460  M  

GEOL 470 M M D 

Required Supporting  Courses  
ENG 225    

MATH 241-242  I  

CHEM 161-162 
+ labs 

 I  

PHYS 170-272 + 
labs 

 I  
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PLO 4:  
express earth science 

concepts in writing 

 
PLO 5A:  

proficiency in  locating 
and interpreting 

scientific literature 

 
PLO 5B:  

proficient in giving oral 
presentations 

Required Courses 

GEOL 111-111L I   

GEOL 112-112L D I  

GEOL 212    

GEOL 320 D   

GEOL 340 D   

GEOL 342 D D  

GEOL 330    

GEOL 370 M   

GEOL 445    

GEOL 495A-B  M M 

Elective courses (select 3) 

GEOL 300  D D 

GEOL 344  D D 

GEOL 352    

GEOL 360   D 

GEOL 431 M M  

GEOL 432 M M  

GEOL 450    

GEOL 460    

GEOL 470    

Required Supporting  Courses 

ENG 225 I I  

MATH 241-242    

CHEM 161-162 
+ labs 

   

PHYS 170-272 + 
labs    
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Table 7  Curriculum matrices (learning objectives mapped onto courses) for the B.A. in Geology 

 PLO 1: Students will demonstrate mastery of basic concepts and vocabulary in …… 
 

plate 
tectonics 

 
origin and 

classification of 
rocks and 
minerals 

geological time 
scale & its 

relationship to 
geologic & life  

events 

 
geophysical 

properties of the 
Earth and crustal 

deformation 

 
processes that 
shape Earth’s 

surface 

 
environmental 

hazards and issues 

Required Courses 

GEOL 111-111L I I I I I I 

GEOL 112-112L D D D D   

MARE 201 or 
ASTR 180 

      

GEOL 212  M     

GEOL 320  M     

GEOL 445       

GEOL 495A-B       

2-4 core cores 

GEOL 340  M M    

GEOL 342 D    M D 

GEOL 330    M   

GEOL 370       

Elective courses (select 3-5) 

GEOL 300      M 

GEOL 344     D M 

GEOL 352       

GEOL 360      D 

GEOL 431 M  M    

GEOL 432 M  D M   

GEOL 450     D D 

GEOL 460      D 

GEOL 470  M    D 

GEOG 300      D 

GEOG 319      M 

GEOG 470       

MARE 425       

MARE 461 D      

SOIL 304      D 

Required Supporting Courses 

MATH 125       

CHEM 151-151L       

PHYS 151-151L       
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PLO 2:  

accurately observe and 
record geological features 

and processes 

PLO 3:  
 competency in interpreting 

earth science data, including 
both qualitative and 
quantitative analyses 

PLO 5C:  
proficiency in using 

computers for data analysis 
at a level consistent with 

professional practice 
Required Courses 

GEOL 111-111L I I  

GEOL 112-112L D D  

MARE 201 or 
ASTR 180 

 I  

GEOL 212 D M  

GEOL 320 M M  

GEOL 445  D M 

GEOL 495A-B    

2-4 core cores 

GEOL 340 M D,M  

GEOL 342 M D,M  

GEOL 330 D M  

GEOL 370 M M  

Elective courses (select 3-5) 

GEOL 300    

GEOL 344 D   

GEOL 352  D  

GEOL 360  M D 

GEOL 431    

GEOL 432    

GEOL 450 D M M 

GEOL 460  M  

GEOL 470 M M D 

GEOG 300  D  

GEOG 319    

GEOG 470  M M 

MARE 425  D  

MARE 461  D  

SOIL 304  D  

Required Supporting Courses 

MATH 125  I  

CHEM 151-151L  I  

PHYS 151-151L  I  
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PLO 4:  
express earth science 

concepts in writing 

 
PLO 5A:  

proficiency in  locating 
and interpreting 

scientific literature 

 
PLO 5B:  

proficient in giving oral 
presentations 

Required Courses 

GEOL 111-111L I   

GEOL 112-112L D I  
MARE 201 or 
ASTR 180 

   

GEOL 212    

GEOL 320 D   

GEOL 445    

GEOL 495A-B  M M 

2-4 core cores 

GEOL 340 D   

GEOL 342 D D  

GEOL 330    

GEOL 370 M   

Elective courses (select 3-5) 

GEOL 300  D D 

GEOL 344  D D 

GEOL 352    

GEOL 360   D 

GEOL 431 M M  

GEOL 432 M M  

GEOL 450    

GEOL 460    

GEOL 470    

Required Supporting  Courses 

MATH 125    

CHEM 151 + lab    

PHYS 151 + lab    
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X. Future Program Goals and Resource Requirements  
Mission and Resources 

The mission of the geology department has not changed. The department is committed to 
training the next generation of geoscience professionals, preparing students to be competitive 
for graduate school admissions, and serving the community, university, and profession. The 
department is committed to attracting and appropriately training students with aspirations in 
volcanology and raising the profile of UH-Hilo through its unique position as an undergraduate 
program on the slopes of an active volcano.   

The above goals cannot be met without four faculty members. As discussed here, here, two 
or three faculty members cannot meet instructional needs. After an unexpected retirement two 
years ago, there are currently three tenure-track faculty, whose average age is 65. Planned 
retirements in 2023, ~2026, and ~2029 will completely deplete the department. The fiscal 
reality is that UH-Hilo cannot afford to fill more than a third of vacancies; staffing of 
departments depends more on attrition than anything else. Without a firm commitment to 
faculty replacement,15 the future of the department is in jeopardy. Unless a commitment to 
conduct a search for a volcanologist is authorized soon16, the remaining faculty will stop out the 
program and advise students to go elsewhere to complete their degrees.    

Availability of vans is essential to the program, and to the biology, marine science, 
geography, and astronomy programs. Starting in 2018, management of vans was centralized at 
the college level. The college is now the purchaser of vans, with APTs (educational support 
staff) managing maintenance/repairs and reservations. This system has worked well on several 
levels, including the ability to borrow another department’s vans if one’s own vans are out for 
repairs. Costs of insurance, gas, repairs, maintenance were historically handled through 
department budgets and then migrated to the college and seem to have migrated back to the 
department. Currently, the geology program is flush with two relatively late-models vans. The 
only immediate problems are down-time due to vandalism and trouble finding qualified 
students (with van driver training) to drive the second van.     

Replacement of the aging petrographic microscopes has concluded. The department hopes 
to replace more of the Brunton compasses in the next several years (~$5,000).  If there are new 
hires, they will need computers; UH-Hilo does not customarily provide start-up packages to 
supply new faculty with equipment to conduct their research.   

                                                      
15 The situation is made worse because replacement searches are typically authorized no sooner than one 
year after a vacancy occurs.  
16 The timetable for this program review is rushed because the VCCA will not authorize a search for a 
volcanologist until the program review is complete. If authorization does occur, we are hoping that this 
does not delay the search until spring.  
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Future goals for research and/or community outreach.  

The Geology Department continues to be involved in research and community outreach.  The 
following activities are ongoing and provide opportunities for our students to be involved in 
both paid and volunteer roles. 

         Research: 

Geodetic surveys of the Lower East Rift Zone around the Puna Geothermal power plant 
were routinely conducted by faculty and students of the Geology Department from 1993 to 
2018.  This work was initiated by the State Geothermal Technical Advisory Committee with the 
intended purpose of addressing public safety near the power plant.  The 2018 eruption 
destroyed a large fraction of the geodetic array.  Now that the power plant is back online, 
discussions have been ongoing regarding re-establishing the array.  It is likely that this 
important work will resume soon.   This work has also yielded important results of research 
consequence. 

Volcano geodesy field studies in the Hawaii Volcanoes National Park are ongoing. This 
work contributes important information to the volcano monitoring program of the U.S. 
Geological survey’s Hawaiian Volcano Observatory (HVO).  There are many opportunities for 
student involvement because the methods employed require field crews.  Students have been 
routinely involved in presenting the results of these studies at scientific meetings. 

Geochemical fingerprinting of stone tools using the EDXRF lab in the Geology Department.  
This is a collaborative project with the U.H. Hilo Anthropology Department and is ongoing.  
Many publications have resulted from this work.  Students are routinely involved in support 
roles in the lab. 

Geochemical analysis of eruptive products from Kilauea Volcano.  This work began in 
earnest during the unprecedented 2018 eruption, the biggest Kilauea eruption in historic times. 
The geology department invited HVO to relocate its headquarters to the Geology Building 
during that crisis.  This fostered a close collaboration between U.H. Hilo geologists, students, 
and HVO. The EDXRF lab was mobilized, on an emergency basis, to analyze eruptive products 
and quickly report the results (often the same day). This made it possible to track important 
changes in lava chemistry relating the deep plumbing system feeding the eruption. These 
results were an important component of data needed by HVO to make decisions and issue 
reports about the eruption.  This line of research is ongoing and has resulted in import scientific 
publications.  

Modeling of groundwater flow in the northeast quadrant of Mauna Loa 

Explaining the pattern of baseflow in Island of Hawai`i  
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Geological mapping of the Columbia River Gorge National Scenic Area, Oregon and 
Washington.  This work was funded by the U.S. Geological Survey and was done in close 
collaboration with the state of Oregon Water Resources Department.  Opportunities for 
student interns.  Funded field mapping was conducted from 2009 to 2016, but collaborative 
publication activity is ongoing and future field studies are likely.   

 Community Outreach: 

Geological study of black cinder resources on the island of Hawaii is ongoing.  This project 
was initiated and funded by the State Legislature of Hawaii with the fundamental goal of 
identifying producible deposits of black cinder.  This material is an important resource for the 
agriculture industry in east Hawaii.  For this reason, this effort clearly serves the interests of the 
Big Island community.   Many students and faculty members of the Geology Department have 
been and will continue to be involved with this work.   

K-12 educational outreach by the Center for the Study of Active Volcanoes (CSAV) has 
been ongoing since the establishment of the center in the early 1990’s.  This includes classroom 
visits and key public events such as Earth Day and Onizuka Day, among others.  This work is an 
important means of familiarizing the public with volcanic processes that affect their lives here 
on the Big Island where there are active volcanoes located near population centers.  CSAV is 
closely affiliated with the U.H. Hilo Geology Department. 

 

XI. Response to External Review  
 

Colleges/departments/programs may also choose to include within this section an 
optional short response to the external reviews. In addition to the report received 
from the external reviewer, the college/department/program can also expect 
written feedback from administrators.  

 
This section will be completed later. 

See Table 1 (p. 10) for responses to the previous review. 
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XII. Academic Action Plan  
 

The academic action plan is the culmination of the program review process by 
which feedback from multiple reviewers leads to recommendations are used by 
the college/department/program to improve over the next five to seven years, 
forming a guide for the next cycle of review.  

 

What follows is a draft written by the geology department. This will be revised based on 
feedback from the external reviewer, the Dean, and the Academic Vice Chancellor 

Big Decisions 

1. The average age of the existing faculty is approximately 65 (as of summer 2022). With 
75% of the faculty retiring in a seven-year period (2020, 2023, 2026), there will be an 
opportunity to re-shape the focus of the department if desired. Currently the focus is 
volcanology and environmental geology. The next hire will be in volcanology, as that is a 
critical need. 

2. The biggest issue facing the department, however, is its existence. The geology 
department currently has three faculty on staff and one unfilled vacancy, and this will 
be down to two during AY 2023-2024. It is impossible for the department to meet its 
instructional obligations with only three professors (let alone two), as discussed here.  
Sabbaticals and grant-funded buyouts will not be possible. Further, inadequate staffing 
depresses the attractiveness of the program to prospective students, creating a 
downward spiral. If replacement hires are not forthcoming soon, the existing faculty will 
advise existing students to complete their degrees elsewhere and shut down the 
program. At least one faculty member will remain to teach general education and 
service courses. Interdisciplinary upper-division courses serving the environmental 
science and marine science programs will be discontinued.   

Actions that are being considered: 

3. It is not clear that the existing senior seminar series is working, pedagogically. The 
seminar sequence is taught over two semesters. In the first semester, students listen to 
talks. In the second semester, they listen and deliver a talk. Students may start the 
sequence in either the fall or the spring. Students in geology, astronomy, physics, and 
chemistry take the same seminar, which allows it to fill every semester. Because of the 
cross-disciplinary nature of the course, any modification to the seminar must be 
negotiated between three departments. The first step in revising the seminar would be 
to discuss learning outcomes.   

4. Review whether tweaks should be made in the curriculum to adjust to the job market 
and prerequisites to graduate programs. The most recent tweak was addition of a 
requirement for GIS or remote sensing. A tweak that is being considered is allowing 
algebra-based physics to substitute for calculus-based physics. Both the geology 
department and the astronomy department want their student to be able to enroll in 
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the remote sensing course taught in geography. Geology and Astronomy are working 
with Geology and tweaking prerequisite courses that Geography will find acceptable.  

5. Timely advising of incoming transfer students has been problematic for many years. This 
is a concern because the department draws many transfer students from outside UH-
Hilo. There continue to be problems despite improvements at the advising center. There 
is a range of problems: the optional nature of advising, students thinking they do not 
need advising, botched evaluation of transfer courses, neglect of transfer students by 
the advising center (in the past), and (most recently) the STAR GPS registration program 
not always listing required geology classes. Advising is an issue apparently needs to be 
revisited. Problems are outside the department; faculty are strong advisors and practice 
proactive advising (looking up student’s records to catch problems in advance.) 

6. As discussed previously (click here), it is time to work more closely with CSAV on 
drafting a new charter and plotting a path for the continuation of the CSAV program.   

7. The question of whether the geology department should jettison the natural science 
program is raised from time to time (although not by us).  There are pros and cons:  

• The NS major is designed to fill a critical need (training secondary science teachers in 
underserved Big Island schools). 

• Some students are interdisciplinary by nature and the NS degree works for them. 
Other students have wandered from discipline to discipline, and the NS degree 
facilitates graduation. 

• Addition of NS majors to the geology department’s metrics boosts the small 
numbers of the geology program. 

• Although a nearly no-cost program17, there is little support from administration and 
the tiny NS program keeps showing up on hit lists. 

• Administration of the NS program by geology faculty could be considered 
uncompensated service. The NS program is held afloat by the good will of two 
people. Will the program be sustainable after these people retire? 

• Killing a program is administratively unpleasant, especially if the program, like this 
one, is part of a multi-campus agreement.  

• Except for communication skills covered in the capstone course, it is difficult to 
assess NS learning outcomes because of the buffet-style organization of the 
program.  NS majors are a minority in the classes they take. Assessments cannot be 
organized around them.  

 
 

  

                                                      
17 The cost of teaching the capstone course is about $12,000/yr. 
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Appendix A: Enrollment in General Education Courses 
 

See the next page for Table 8. Enrollment in Geology General Education courses. 

 

 

GE Acronym Key: 

2011-Summer 2018: 
• GW: World Cultures 
• GH: Humanities 
• GS: Social Science 
• GL: Language Arts 
• HPP: Hawai‘i Pan Pacific 
• GCC: Global Community Citizenship 

Fall 2018- Present: 
• DH: Diversification Humanities 
• DL: Diversification Literature 
• DS: Social Science 
• GL: Language Arts 
• HPP: Hawai‘i Pan Pacific 
• GCC: Global Community Citizenship  
• QR: Quantitative reasoning 
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Alpha Number GE Certifications When Taught Enrollments 

GEOL 100 Natural Sciences, GCC Fall 2016 23 
  Natural Sciences, GCC Spring 2017 15 
  Natural Sciences, GCC Fall 2017 12 
  DP: Natural Sciences, GCC Spring 2019 19 
  DP: Natural Sciences, GCC Fall 2021 38 
GEOL 111 Natural Sciences Fall 2016 59 
  Natural Sciences Spring 2017 47 
  Natural Sciences Fall 2017 51 
  Natural Sciences Spring 2018 44 
  DP: Physical Science Fall 2018 81 
  DP: Physical Science Spring 2019 61 
  DP: Physical Science Fall 2019 58 
  DP: Physical Science Spring 2020 55 
  DP: Physical Science Fall 2020 65 
  DP: Physical Science Spring 2021 58 
  DP: Physical Science Fall 2021 53 
GEOL 111L Natural Sciences Associated Lab Fall 2016 32 
  Natural Sciences Associated Lab Spring 2017 20 
  Natural Sciences Associated Lab Fall 2017 26 
  Natural Sciences Associated Lab Spring 2018 17 
  DY: Science Laboratory Fall 2018 37 
  DY: Science Laboratory Spring 2019 21 
  DY: Science Laboratory Fall 2019 28 
  DY: Science Laboratory Spring 2020 19 
  DY: Science Laboratory Fall 2020 38 
  DY: Science Laboratory Spring 2021 20 
  DY: Science Laboratory Fall 2021 31 
GEOL 170 Natural Sciences, QR Fall 2016 20 
  Natural Sciences, QR Spring 2017 31 
  Natural Sciences, QR Fall 2017 12 
  QR Fall 2018 17 
  QR Spring 2019 20 
  QR Spring 2020 21 
  QR Fall 2021 27 
GEOL 205 Natural Sciences, HPP Fall 2016 9 
  Natural Sciences, HPP Spring 2017 24 
  Natural Sciences, HPP Fall 2017 16 
  Natural Sciences, HPP Spring 2018 11 
  DP: Physical Science, HPP Fall 2018 18 
  DP: Physical Science, HPP Fall 2019 30 
  DP: Physical Science, HPP Fall 2020 25 
GEOL  300 DP: Natural Sciences, GCC Fall 2018 19 
  DP: Natural Sciences, GCC Fall 2019 15 
  GCC Fall 2021 20 
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Appendix B – Evidence of Faculty Quality 

This section focuses on years 2012-2022. 
 

Teaching and Curriculum 

Innovations in teaching have included: 

• Heroic efforts to retool in-person laboratory exercises to online versions (as necessitated by 
Covid) and retool selected lecture courses as online-only or hybrid courses. Retooling 
laboratory exercises was particularly challenging.  

• Development of a quantitative-reasoning GE course (earthquakes and volcanoes): 

• Development of an interdisciplinary course in science communication. 

• Adoption of an introductory textbook that facilitates the addition of active-learning 
assignments into the introductory courses (and associated reduction in testing) so that 
students can be more engaged and better achieve certain learning outcomes. 

• Focus on place-based learning in introductory and major level classes. 

• Continued organizing of annual field trips to the mainland (before Covid) so that geology 
majors are exposed to continental geology.  These trips alternated between the Grand Canyon 
(introductory-level trip) and the White Mountain Research Station in California [senior-
level].  [Note for non-geologists reading this report: Exposure to diverse geologic settings is 
incredibly important for student learning. UH System policy dictates that students cannot be 
required to leave the state to complete their degrees, so a required course involving travel to 
the mainland is not possible. We have compensated with optional trips.  

• We have found innovative ways of partially funding mainland US field experiences for 
undergraduates through cooperative agreements. 

• Integration of fieldwork into the curriculum (both formally and informally). 

• Integration of field- and laboratory-based research activities in courses. 

• Scaffolding project-based activities to achieve departmental learning outcomes between first 
year courses and upper division major level courses.   

 

The department is active in interdisciplinary and collaborative efforts: 

• Cooperating with the Art and computer Science departments to facilitate the triple-listed data 
visualization course. 

• Working with the Astronomy department to revitalize the earth and space science minor. 

• Contributing a core course to the new sustainability certificate. 

• Continuing to coordinate with the Environmental Science program regarding our offerings in 
environmental geology. 

• Serving on thesis committees of students in the Tropical Conservation Biology and 
Environmental Science master’s program. 
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• Teaching the freshman seminar course in the first-year experience program. 

• Working with the Natural Science department at Hawaii Community College and the School 
of education to develop a new pathway AA->BA->master’s in education. 

• Collaborating with USGS-Hawaiian Volcano Observatory scientists to provide research 
opportunities for students. 

• Collaborating with the Anthropology department, creating a “geoarchaeology laboratory” to 
facilitate the operation of the EDXRF... Mentoring students in both geology and archaeology 
on research projects and coursework. 

Curriculum planning at the program level has consisted of: 

• Adding a course requirement (GIS and remote sensing) to reflect evolution of workforce 
skills. 

• Totally overhauling the curriculum of the Natural Science degree to address workforce needs. 

• Ongoing contemplation of whether geology curricula meet the career needs of our students. 
(Conclusion: structural revisions not needed.) 

• Revision of individual course experiences to modernize curriculum and improve offerings 
based on course assessment (new tools, new pedagogy) 

  
Research 

This section details accomplishments of the current three tenure track faculty (but not the retired 
faculty) during 2012-2022. 

In the last ten years, publications have included: 
 

23 reviewed journal articles (includes four invited articles) and publication in high-
impact journals Geological Society of America Special Paper, Science, and 
Proceedings of the National Academy of Sciences. 

 
28 conference presentations, including five invited presentations 

 
7 books or book-equivalents 

 
2 other publications 
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Successful grants: 

$~90,000 from State of Oregon Department of Water Resources and United States 
Geological Survey [PI]. “Geological mapping of seven 7.5-minute quadrangles in the 
Columbia River Gorge National Scenic area”, 2012-2018.   

 
$~$88,000 from Puna Geothermal Venture (PGV), “Cooperative Agreement: high 
precision line leveling survey” 2012-2018 [Note, this was the continuation of 
approximately 25 years of work doing geodetic work at PGV, the agreements 
averaged ~$10,000 per year]. 

 
$106,541 from NSF-MRI [Co-PI] “Acquisition of X-Ray Fluorescence 
Spectrometers”, 2014. 

 
$~13,000 from Institute for Wildlife Studies/National Park Service [PI subcontract] 
“Natural Resource Condition Assessment”, 2015 

$106,399 from State of Hawaii for [PI] “Black Cinder Quarry”, 2021. 
 

$~75,000 from various sources, “Revolving Account for EDXRF Spectrometer”. 
Money generated from contract work with geology and archaeology consultants to 
continue the service contract for the Geoarchaeology Lab’s Quanta’s EDXRF, 
various years. 

 
Related grants 
 
See the discussion on the coop-agreement (below, p. 54). 

Student mentoring 

Mentoring students on research projects takes different forms. Nine students were mentored on 
STEM honors projects, Space Grant fellowships, independent studies projects, and master’s theses. 
Additionally, 25 students from geology and anthropology are co-authors on publications and 
conference presentations. Three groups of students recently presented posters at GSA meetings, and 
eight others presented at conferences.   

Working on research projects is embedded in our department curriculum. The department currently 
does significant long-term geodetic monitoring south of the Kilauea Caldera, and 16 of the students 
who have helped conduct field work in the area have presented findings at regional or national 
Geological Society of America meetings in poster form. 

Students also have paid mentoring opportunities through CSAV (as assistants for the volcano 
monitoring course) and petrology research projects conducted through affiliate faculty Cheryl 
Gansecki’s grants obtained by (11 students funded to-date).  
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Service 

The department as a whole—but particularly Lundblad, Bevens, Gansecki, and some undergraduate 
majors—rendered exceptional service to the community and profession during the 2018 eruption. 

The 2018 eruption of Kilauea impacted two different areas of the volcano, emplacing nearly a cubic 
kilometer of lava in the lower east rift zone of the Puna district, and causing an associated collapse of 
the Kilauea Caldera near the summit. The USGS Hawaiian Volcano Observatory facility, which 
stood on the edge of the caldera for over a century, was rendered uninhabitable by collapse and 
associated earthquakes. The University, and particularly the Geology department, stepped up and 
provided space and technical assistance to HVO staff in College Hall. Departmental office, 
classroom, and lab space became the hub of activity as HVO scientists and staff responded to the 
crisis. In addition, departmental staff and students provided near-real-time analysis of the eruptive 
products, aiding HVO, County, and State evaluation and response to the eruption. The department 
continues to share laboratory space, students for internships, and collaborative expertise to HVO 
scientists as they await construction of their new facility, which will be built on campus 
(someday…). 

Through its financial support of CSAV (half of the support staff salary), the department indirectly 
supports 1) an active natural hazards outreach program on Hawaii Island, and 2) a summer training 
program in natural hazards for personnel from (mostly) developing countries. 

The three existing faculty have been active in faculty governance, with the amount and level of 
service exceeding that of the typical faculty member at UH-Hilo.  

Service contributions have included: 

• serving on and chairing the college senate (both CAS and CNHS),  
• chairing the college Academic Policy Committee (both CAS and CNHS),  
• serving as faculty lead for  the Freshman-year experience,  
• serving on personnel committees,  
• serving on search committees,  
• serving on the search committee for the CNHS Dean,  
• serving as the acting vice chancellor of research (Hon),  
• chairing the search committee for the academic vice chancellor, and  
• Chairing the Transition Team that planned for the formation of the College of Natural and 

Health Science.   

Additionally, retired faculty Ken Hon served three years as the interim vice chancellor for 
academic affairs.  
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Faculty Awards and Honors 

2018 Board of Regents Teaching Award-Lundblad 

2018 Faculty Achievement Award - Michaud  

2019 Bradshaw Medal awarded to paper co-authored by Michaud 

2019 UHH Faculty Mentorship Award-Lundblad 

2019 UHH Taniguchi Award for Excellence and Innovation -Lundblad and 
Gansecki                     

 
Coop Grant 

The USGS Cooperative Agreement that has been maintained since the mid-2000's with 
annual funding ranging from ~$250,000 to more than $1M per year. The main purpose 
of the grant is to support the research and operational mission of the Hawaiian Volcano 
observatory (HVO); beneficiaries include HVO post docs, students at UH-Hilo and UH-
Mānoa, UH-Hilo alumni (whose HVO staff positions are funded by the grant), and faculty 
and staff at UH-Hilo and UH-Mānoa. The CSAV Director and the Dean of the College of 
Natural and Health Sciences are Co-Principal Investigators for this agreement. The 
Cooperative Agreement also supports UH-Hilo research instrument operating costs 
(EDXRF and SEM) and recently funded >$300,000 in upgrades to that equipment.  In 
return, UH-Hilo is responsible for SEM repairs. Affiliate faculty member Dr. Gansecki 
receives partial stipend support to operate these instruments and conduct collaborative 
research. The Cooperative Agreement also supports a STEM and Hazards Awareness 
outreach program that visits public and private schools across Hawaii Island.   
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Faculty Planning and Development 

Opportunities for faculty development are limited. Dr. Lundblad, however, has obtained 
grant support for training in high-precision surveying using kinematic GPS and structure-from-
motion photography. We were able to acquire this equipment through a grant. Some faculty 
took summer courses in pedagogy, and everyone was trained in techniques for delivering 
online courses. 

The geology department has a “mature” faculty, with an average age of about 65. 
Historically, there is excellent retention of new hires; the last hire was in 2007. In the last ten 
years there have been no personnel actions other than the retirement of Dr. Hon in 2017, five-
year reviews of tenured faculty, and sabbaticals. Likely future events include: 1) retirement 
of Dr. Anderson in the summer of 2023 and 2) retirement of Dr. Michaud sometime in 
sometime in 2025-2027. Dr. Michaud will mostly likely be denied sabbatical leave in 2023-2024 
because that would leave the department with only 1 or 2 faculty members. Dr. Anderson was 
eligible for sabbatical in 2022-2023 but was unable to take it.   
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Appendix C – Assessment Schedule and Rubrics 
 

Table 9. Schedule of Quantitative Assessments 

Learning Outcome Class & 
instructor  

When 
assessed 

Details Status 

1 vocab/concepts 
(Plate tectonics) 

GEOL 431 
JLA 

Spring 2023 
 

Coming up 

1 vocab/concepts 
(Geological time scale 
and how this relates to 
major events in the 
history of Earth and its 
life 

GEOL 112 
SPL 

Each spring Exam question 
requiring analytical 
thinking 

Done  
(assessment #1) 

1 vocab/concepts 
(Origin and 
classification of rocks 
and minerals) 

GEOL 320   
CG 

Spring 2022 Final Exam 
Questions 

Done  
(assessment #2) 

1 vocab/concepts 
Geophysical properties 
of the Earth and crustal 
deformation) 

GEOL 330    
JLA 

Fall  
2022 

Final exam 
questions 

Coming up 

1 vocab/concepts 
(Processes that shape 
the surface of the Earth) 

GEOL 342 
JDM 

Spring 2023 Questions on final 
exam 

Coming up 

1 vocab/concepts 
(Environmental hazards 
and issues) 

GEOL 300 
JDM 

Fall  
2021 

Questions on final 
exam 

Done   
(assessment #3) 

2 observations GEOL 342  
JDM 

Spring  
2021 

Describe features in 
satellite image (final 
exam question) 

Done   
(assessment #4) 

2 observations GEOL 470 
CG 

Fall  
2022 

Field lab exercise Coming up 

3 data interpretation GEOL 340     SPL Spring 2022 Laboratory exercises 
near the end of the 
semester 

Done 
(assessment #5) 

3 data interpretation GEOL 370 
JLA 

Spring 2023 Green Sands 
Exercise 

Coming up 
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3 data interpretation various 
JLA 

various Construction of 
maps and cross-
sections 

Done 
Assessment #6 

4 writing  GEOL 112 
SPL 

Each spring Summarize 3 
scientific articles  

Done 
Assessment #7 

4 writing GEOL 431 
SPL 

Spring 2018 Substantive term 
paper 
 

Done 
Assessment #8 

4 writing longitudinal 
comparison for 
students that took 
both 112 and 
431/432 
SPL & JLA 

Spring 
2018, 2020, 
and 2022. 

G112: Summarize 3 
scientific articles; 
G43x: Complete a 
library research 
paper. 

Done 
Assessment #9 

5a sci lit GEOL 342 
JDM 

Spring  
2023 

Design two or three 
exercises to develop 
skill 

Coming up 

5b oral GEOL 360 
JDM 

Spring  
2021 

10-min class 
presentation 

Done 
Assessment #10 

5b oral GEOL 495 
SPL 

Fall     
2023 

Seminar-
style  presentation 

Coming up 

5c computer analysis GEOL 445 (GIS, 
JLA)  

Fall  
2021 

Final class project Done 
Assessment #11 

5c computer analysis GEOL 320 
(Excel, CG)  

Spring  
2024 

 
Coming up 
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Table 10. Rubrics for assessing program learning outcomes (PLO) 

 
SCALE PLO 1 - Master basic vocabulary and concepts. 

 
4—Exceptional 

Can accurately define scientific terms used in upper division textbooks and use these terms in written or oral 
communication. Can explain concepts in detail and apply these concepts using information from case studies. 

 
3—Competent 

Can accurately define and explain most scientific terms and concepts found in introductory textbooks and some of 
the terms and concepts found in upper division textbooks. Capable of using most of these terms and concepts in 
written or oral communication. 

2—Emerging 
Can accurately define and explain many of the scientific terms and concepts found in introductory textbook. 

 
1—Beginning 

Can accurately define and explain some of the scientific terms and concepts found in introductory textbook. 
Explanations lack detail and some definitions or explanations are not accurate. 

 

SCALE PLO 2: accurately observe and record geological features and processes 

 
4—Exceptional 

Written observations and sketches are accurate, insightful, very detailed, and very comprehensive. Observations are 
kept separate from interpretations. Sketches are accurate, detailed, neat, and informative. 

 
3—Competent 

Written observations and sketches are accurate, relevant, detailed, and comprehensive. Observations are kept 
separate from interpretations. Sketches are accurate, detailed, and informative. 

 
2—Emerging 

Written observations lack detail and there are many relevant facts that student does not mention. Sketches fail to 
illustrate all the main features of a landscape, sample, or process. Student attempts to distinguish between facts and 
Interpretations but is not always successful. 

 
1—Beginning 

Written observations lack detail and there are many relevant facts that student does not mention. Sketches fail to 
illustrate the main features of a landscape, sample, or process. Interpretations are confused with facts. 

 
 

 
SCALE PLO 3 use qualitative and quantitative analyses to interpret earth science data 

 
4—Exceptional 

Student independently generates viable hypotheses that are motivated by results of previous studies. Student is 
consistently competent (>80%) in interpreting earth science data (as given below under "competent"). 

 
 
 
 

3—Competent 

With prompting, student generates viable hypotheses that are motivated by results of previous studies. Performs 
units conversions to compare data across studies. Distinguishes between relevant and irrelevant information. 
Eighty percent of the time can competently perform the following: Able to correctly read ternary diagrams, 
stereonets, scatter plots, time series, plots of grain size distribution, topographic maps, geologic maps, and geologic 
cross-sections. Able to classify rock and sediment samples based on quantitative measurements. Can infer plausible 
origin of rocks based on observable properties and local/regional context. Can infer plausible geologic history or 
depositional environment based on local and regional geologic data. Can classify landforms based on morphology, 
composition, and regional context, and identify most likely formative processes for these landforms. 

 
2—Emerging 

In addition to "beginning skills", can identify major features on geologic maps and construct rudimentary geologic 
histories from these maps. With 80% accuracy can identify well-preserved fossils from easily recognizable taxa. 

 

1—Beginning 

Can identify the main features depicted on topographic maps. With 75% accuracy can classify rock samples into 
about 15 major categories and identify about ten common minerals. Can identify common volcanic landforms and 
the eruptive processes associated with them. 

 

 



 

59 | P a g e  
 

SCALE PLO 4: Students will express earth science concepts in writing 

 
 

4—Exceptional 
Writing is organized, appropriate to the audience, and appropriate for the purpose of the assignment. Descriptions 
and explanations are relevant, complete, and accurate. Prose is clear, concise, precise, grammatically-correct, and 
highly readable. Follows appropriate conventions for formatting, citation, and reference list. 

 
 
 

3—Competent 

Writing is appropriate to the audience and the purpose of the document or communication. Descriptions and 
explanations are relevant, complete, and accurate, with only small omissions or inaccuracies. Prose is mostly clear, 
reasonably concise, and is grammatically-correct with only a few lapses. Difficult concepts are explained clearly, 
albeit awkwardly. Follows appropriate conventions for formatting, citation, and reference list, with occasional 
lapses. Non-native speakers can get their point across even if the idiom is awkward. 

 
 

2—Emerging 

Writing partly addresses the needs of the audience and the purpose of the assignment, Addresses some--but not all-
-of the information that should be conveyed and may occasionally include irrelevant information. In places it is not 
clear what the writer is trying to say. Writing is not concise and could be improved by stronger organization. Prose 
contains some grammatical errors and documents do not follow all the conventions for formatting, citation, and 
reference list. 

 
 

1—Beginning 

Writing fails to take the needs of the audience into account and does not address all relevant information that 
should be conveyed. Contains irrelevant information. It is not clear what the writer is trying to say. Lacks 
organization, is repetitive (longer documents), and rambles. Prose contains frequent grammatical errors and 
documents make no effort to follow conventions for formatting, citation, and reference list. 

 

 

 

SCALE PLO 5a - proficient at locating and interpreting scientific literature 

 
 

4—Exceptional 

Can classify articles as belonging to the primary, secondary, or grey literature, and recognizes the strengths and 
weaknesses of these three categories. Uses databases effectively to conduct comprehensive literature searches. Able 
to summarize the aims, methods, assumptions, and results of scientific articles and identify implicit hypotheses. 
Able to critique selected scientific articles. Capable of finding the best sources from which to obtain information for 
answering specific questions. 

 
 

3—Competent 

Can classify articles as belonging to the primary, secondary, or grey literature, and recognizes the strengths and 
weaknesses of these three categories. Can summarize the methods and results of less technical scientific papers and 
identify hypotheses that are explicitly stated. Can locate articles that provide information about specific topics; 
these are not necessarily the best articles, however. 

 
2—Emerging 

Can summarize key points from less technical scientific articles. Can locate some scientific papers on a given topic; 
these are not necessarily the best sources, however. Recognizes and rejects the grey literature. 

 
1—Beginning 

Does not discriminate between the primary, secondary, and grey literature. Cannot or does not use databases that 
index scientific articles. Comprehension of the primary literature is limited by lack of understanding of scientific 
vocabulary and concepts. 
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SCALE PLO 5b: proficient at giving oral presentations 

 
 
 
 

4—Exceptional 

Content and length meets the requirements of the assignment. Content is relevant, accurate, and information-
dense. The vocabulary, background information, and explanation of concepts is appropriate for the intended 
audience. Information is provided in a logical order. Slides are legible, logical, and attractive. The number of slides, 
amount of text, and number of illustrations is appropriate. Attributes—however minimally—the sources of 
Illustrations, data, and tables. Speech is audible and speaker maintains eye contact with the audience. Natural 
delivery at an appropriate pace without reading the slides or a script. 
There are no inappropriate pauses, interrupters, or annoying gestures. The audience can understand the ideas of 
the speaker. 

 
 
 

3—Competent 

Content and length meets the requirements of the assignment. Content is relevant and accurate but may be 
superficial in places. The vocabulary, background information, and explanation of concepts is mostly appropriate for 
the intended audience. Most of the information is provided in a logical order. Most slides are legible and do not 
have excessive text. Sources of Illustrations and data are acknowledged on some slides. Speech is audible and 
speaker establishes eye contact with the audience some of the time. Speaker does not read the slides or a prepared 
script. The audience can understand most of the speaker’s main ideas. 

 
 
 

2—Emerging 

Content partly meets the requirements of the assignment. Some of the content is superficial. Speaker uses 
vocabulary or concepts that the audience is unfamiliar with. Background information is missing, or the speaker 
devotes too much time to what the audience already knows. Poor organization makes it is difficult for the audience 
to follow the speaker’s ideas. Some of the slides are not legible and/or do not use illustrations effectively. There is 
no attempt to acknowledge sources. Amount of eye contact is inadequate, and time is too short or too long. 

 
1—Beginning 

Talk is too short with superficial content or too long and deviates from the purpose of the assignment. The needs 
of the audience have not been considered. Many slides are not legible, and text has been used when illustrations 
would be more effective. Speaker does not look and audience and reads from the slides or a prepared script. 
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Appendix D – Results of Quantitative Assessment of Student Learning  
 

Refer to Appendix C for how assessments 1-11 fit in the programmatic whole. 

 
Assessment 1 

 
GEOL 112, Spring 2015-2019, 2022 
PLO #1:  Vocabulary and Concepts:  (Geological time scale and how this relates to major events 
in the history of Earth and its life. 
Work being assessed:  Final Exam Question: 
 

Imagine that you are a geologist working in an entirely unexplored region of Central 
Asia.  Discuss the procedures that you would use in determining the correct 
stratigraphic sequence and in dating the strata encountered there.  Be as specific as 
possible, citing specific principles we have learned in this course.  

 
Results: 
 

36.25% of students assessed as 4 (exceptional) 
37.75% of students assessed as 3 (competent) 
18.75% of students assessed as 2 (basic) 

 
Qualitative impression:  
 
This is a fundamental concept in the field of earth science, and students must understand the 
basics of what information is required to synthesize a plan that address this area of inquiry . 
Most of the students are at least competent in this skill after a year of introductory geology 
courses and are ready for more advanced techniques in higher level courses.  
 
Conclusions: 
 
We have tried to emphasize the importance of how age dating the earth and earth layers is 
used to reconstruct earth history and address other geologic problems.   
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Assessment 2 
GEOL 320, Spring 2022 
PLO #1:  Mastery of basic concepts and vocabulary (origin and classification of rocks and 
minerals) 
Work Assessed: laboratory exercises and final exam questions 
 
Results 
    40% of students were exceptional 
    40% of students were competent 
    10% of students were “emerging” 
    10% of students stopped participating.  
 
Qualitative Impression 
About half the class has solid mastery of concepts and vocabulary. Test-taking skills, motivation, 
or  mental health were limiting factors for some students.  
 
How to improve student performance:   
Search for a new text that is better suited for juniors (as opposed to graduate students) and 
give weekly reading quizzes to motivate them to read the book. One student could benefit from 
coaching in study and reading skills.  
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Assessment 3 
GEOL 300, Fall 2021 
PLO #1:  Vocabulary & Concepts - Environmental Hazards and Issues 
Work being assessed: Selected midterm and final exam questions, term project 
 
Results (non-geology students excluded) 

 40% of students rated as outstanding 

 60% of students rated as competent 

 No weak students  

  

Reflection 
 
Students were receptive to course vocabulary and concepts and mastered them, although 
some students more than others. The topic of the course is very broad, and one must pick and 
choose what to cover. This is necessary but does cut down on the breadth of what students 
learn. This semester the main theme was environmental impacts of resource extraction and use 
and a secondary theme was assessment of natural hazards. This worked well and I plan to 
continue with these themes in the future. Like previous semesters, I always kept in mind the 
skills and knowledge needed by professionals working in this field, for example writing technical 
reports. 
 
Although assessment #3 focuses on vocabulary and content, there are other aspects of the 
course that are more important in terms of student development. Many students struggled 
with projects that involved problem solving at the professional level, even though the instructor 
guided them through preparatory training exercises. A minority of students were 
uncomfortable with community-engagement projects that required initiative and self-direction, 
but others rose to the occasion and exceeded expectations.  The previous time I taught the 
course, I redesigned it with a student-centered approach; first the instructor identifies needed 
skills and only then designs projects that are intended to develop or assess mastery of these 
skills. Typically, there are two projects: one for training followed by a higher-stakes assignment. 
The redesigned course places more emphasis on projects and less on tests. This is more chaotic 
but better.  
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Assessment 4 
GEOL 342, Spring 2021 
PLO #2: Accurately observe and record geological features and processes 
Work being assessed: Assignment to describe and interpret geomorphic features in satellite 
imagery of an area along the shoreline of the Black Sea 
 
Results: 
 
    15% of students assessed as 4 (exceptional) 
    75% of students assessed as 3 (competent) 
      0% of students assessed as 2 (emerging) 
      0% of students assessed as 1 (beginning) 
    10% of students stopped participating in the class (no score) 
 
1-2 sentence summary or qualitative impression: 
A few students are having difficulty distinguishing between observations and interpretations. 
For most students, the level of detail is adequate - but barely so.  
 
ONE Recommendation: Most students need to be encouraged to be more comprehensive in 
their observations. Guided assignments can be used to train them in the appropriate level of 
detail.  
 

  



 

65 | P a g e  
 

Assessment 5 
GEOL 340, Spring 2022  
PLO #3: Data Interpretation 
Work being assessed:  Assignment (multi-week): Construction of Stratigraphic columns from 
primary observational data, interpretation of depositional environments from correlation of 
stratigraphic columns, and change in environment through time. 
 
Results: 
 

66.6% of students assessed as 4 (exceptional) 
33.3% of students assessed as 3 (competent) 

 
Qualitative impression:  
 
Students are tasked with starting from basic observations (which unfortunately we can’t do 
here-no sedimentary rocks!) and moving through the project to interpretation. Students do 
well in this “controlled” exercise-they are ready to step up to the next level which is to make 
those observations in the field (!)  
 
Conclusions: 
 
Visualizing the change in environment with time dovetails nicely with our interest in 3-D 
visualization (GIS and Field Methods mapping and cross section construction and 
interpretation) skills.  
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Assessment 6 
GEOL 111, 112, 330, 370, 445, 485 
PLO #3:  Interpreting Geologic Data 
Specific Skill Assessed:  Graphic representation of geologic information (including geologic maps 
and cross sections. 
 
Approach: 
   
INTRODUCE the construction of geologic data on maps and cross sections in the first-year 
courses-specifically labs associated with them (GEOL 111 and GEOL 112). 
 
DEVELOP the skills in GEOL 330 (Deformation), GEOL 370 (Field Methods) and GEOL 445 (GIS), 
with projects in both courses devoted to demonstrating proficiency in the skill.  
 
REINFORCE this skill in the optional GEOL 485 (Field Experiences-California Field Mapping). 
 
Qualitative assessment and curriculum development: 
 
    We noticed that folks were not as skilled in making geologic maps, but particularly 
interpretive cross sections (side views) when finished with GEOL 370 and 485, so we have 
added additional exercises to strengthen the development of this skill in earlier courses.  Both 
courses were not conducted due to COVID in 2021, so we are hoping to assess students after 
this academic year’s courses to see if this change in emphasis has helped. 
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Assessment 7 
 
GEOL 112, Spring 2015-2022 
PLO #4: Express earth science concepts in writing. 
Work being assessed:  Three summaries of short scientific papers. Students need to synthesize 
the concepts presented in these relatively dense papers (4 pages with many new to them 
terms) and organize and present them in their own words. 
 
Results: 
 
Based on the average of the three assignments over 7 years of data (between 2015-2022) 
  

36.25% of students assessed as 3.5-4 (exceptional)) 
41.25% of students assessed as 3.0-3.49 (competent) 
18.75% of students assessed as 2.5-2.99 (emerging) 
3.75% of students stopped participating in the class (no score) 

 
Qualitative impression:  
Class averages increases during the semester generally increased by 0.1-0.4 points, indicating 
that students became more proficient at interpreting and writing about scientific concepts. This 
is consistent over the period of assessment. This is a relatively simple assignment but provides 
an important baseline of scientific writing skills of our students. 
  
Conclusions: 
Students need a lot of guidance on scientific writing. This is a good introduction to the subject. 
The instruction and practice provided in this course provides a good baseline. 
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Assessment 8 
GEOL 431, Spring 2018 
PLO #4: Express earth science concepts in writing. 
Work being assessed: A semester long major writing project to produce a term paper in the 
format of a geological research paper. This was facilitated by a detailed term paper guide 
containing a series of weekly assignments designed to incrementally construct  the components 
of the paper in a progressive manner. This included reading and summarizing scientific journal 
articles and other literature.   
 
Results: 
 

22% of students assessed as 4 (exceptional) 
33% of students assessed as 3 (competent) 
22% of students assessed as 2 (emerging) 
0% of students assessed as 1 (beginning) 
22% of students stopped participating in the class (no score) 

 
Summary: 

Of those who completed the project, all were assessed at greater than 2 with over half the class 
at the competent  to exceptional level. None of these students was severely deficient in their 
writing skills. A common shortcoming, however, was in locating, reading, and summarizing 
primary source geological literature (see next section).   

Recommendation: 

Easily accessed library resources in geology have decreased significantly at UH Hilo over the last 
10-20 years, making it more and more difficult for students to find the source materials that 
they need to write research papers. This unhealthy trend needs to be reversed. 
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Assessment 9 
 
GEOL 112 and GEOL 431/432 (WI), Spring 2015-2022. 
PLO #4: Express earth science concepts in writing. 
A longitudinal comparison for students that took both GEOL 112 and 431 WI. 
Work being assessed:  Reading and summarizing geological literature in writing.  
Assessment of writing skills at two different class levels (100 and 400). Comparison of writing 
skills. Individuals were matched for this comparison.  
  

GEOL 112: History of the Earth and Its Life (second semester geology major course and 
GE) 
Assignments: 3 summaries of short scientific papers. Students need to synthesize the 
concepts presented in these relatively dense papers (4 pages with many new to them 
terms) and organize and present them in their own words.  
  
GEOL 431/432 WI: Geology of North America/Plate Tectonics (parallel advanced 
undergraduate elective courses taught on a rotating basis).   
Based on term paper assignments in 3 upper-division writing intensive courses during a 
4-year period  (between 2018-2022).   
Assignment: Semester-long term paper with individual steps. 
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Assessment of Written Report (longitudinal Rubric) 
 
Scores are an average of these components. 
 

 
Criteria Exceptional (4) 

 
Competent  (3) 

 
Emerging  (2) 

 
Beginning  (1) 

Content 
  

Clear examples to support 
specific topic sentences 
and to support the overall 
purpose; reader gains 
important insight; analysis 
poses novel ways to 
consider the material; 
quoted material well 
integrated; depth of 
coverage without being 
redundant.  

Examples support 
most topic 
sentences and 
general purpose; 
reader gains some 
insight; occasional 
evidence of novel 
ways to consider 
the material.  Topics 
adequately 
addressed but not 
in detail or depth.  

Examples support 
some topic 
sentences; reader 
gains little insight; 
The essay shows 
little of the writer’s 
own, relying instead 
on quotes and 
paraphrasing that 
are poorly 
connected. No 
evidence of novel 
thinking and 
intermittent support 
of thesis through 
with evidence.  

The essay relies on 
stringing together 
quotes or close 
paraphrasing; 
Failure to support 
statements with 
major content 
omitted; Quotes 
improperly used. 

Organization 
  

Ideas are arranged logically 
to support the purpose. 
Transitions link paragraphs. 
Easy to follow 
reasoning.  Paragraphs 
have solid topic sentences. 
  

Ideas arranged 
logically to support 
the central purpose. 
Transitions link 
paragraphs. For the 
most part, reader 
can follow the line 
of reasoning. Some 
paragraphs have 
weak topic 
sentences. 

In general, ideas are 
arranged logically, 
but sometimes ideas 
fail to make sense 
together. Reader 
understands a 
portion of what the 
writer intends. Many 
paragraphs without 
topic sentences. 

Ideas are not 
logically organized. 
Frequently, ideas 
fail to make sense 
together.  Reader 
cannot identify line 
of reasoning. Few 
or no topic 
sentences. 
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Word 
Choice 

Word choice is consistently 
precise and accurate. 
Writer uses the active 
voice. 
  

Word choice is 
generally good. 
Writer often finds 
precise and 
effective. 
Unnecessary words 
occasionally used. 

Word choice is 
adequate, range of 
words is limited. 
Some words used 
inappropriately. 
Unnecessary words 
common. 

Many words used 
inappropriately, 
confusing the 
reader. Difficult for 
reader to 
understand what 
the writer is trying 
to express. 

Grammar, 
Spelling, 
Writing 
Mechanics 
  

Essentially free of 
grammatical errors; 
Writing is free or almost 
free of errors. 
  

A few grammatical 
errors; Occasional 
errors, but they 
don’t present a 
major distraction or 
obscure meaning. 

Several grammatical 
errors; Many 
errors.  Reader is 
distracted. 
  

Pattern of 
ungrammatical 
writing; So many 
errors that meaning 
is obscured. Reader 
is confused and 
stops reading. 
  

  
  
 
Results for GEOL 112   

36.25% of students assessed as 3.5-4 (exceptional) 
41.25% of students assessed as 3.0-3.49 (competent) 
18.75% of students assessed as 2.5-2.99 (emerging) 
3.75% of students stopped participating in the class (no score) 

  
  
Results for GEOL 431/432 WI 

38% of students assessed as 4 (exceptional) 
19% of students assessed as 3 (competent) 
24% of students assessed as 2 (emerging) 
5% of students assessed as 1 (beginning) 
14% of students stopped participating in the class (no score) 

 
Summary: 
Students who were exceptional at the lower division level were well-prepared for upper 
division writing. However, a significant fraction of  those who were assessed as “competent” in 
the lower division class dropped to “emerging” in their upper division classes. It is unclear why 
these students lost ground in comparison to those in the competent and exceptional 
groups.  This may in part be due to the different expectations of the classes that were 
compared.   
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Recommendation:  
 
These data suggest that the GEOL 112 writing assignments are a good predictor of success in 
upper division writing intensive classes.  They also provide a means of identifying those 
students who need additional foundational course work to build their writing skills.  The goal is 
to help them reach the competent or exceptional level prior to enrolling in more advanced 
writing classes.  
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Assessment 10 
 

GEOL 360, Spring 2021 
PLO: #5b: Students will be proficient at giving oral presentations 
Work being assessed: 8-10 minute PowerPoint talk on a narrow topic in hydrology and water 
resources. Students choose their own topic, research it, and present it to their peers. Students 
received detailed guidelines.  
 
Results: 
 
    37% of students assessed as 4 (exceptional) 
    27% of students assessed as 3.5 (more than competent) 
    18% of students assessed as 3 (competent) 
      9% of students assessed as 2 (emerging) 
      0% of students assessed as 1 (beginning) 
    9% of students stopped participating in the class (no score) 
 
Summary: 
The overall quality is very good. One lower-performing student was inexperienced and one 
lower-performing student did not make an effort. Going significantly over- or under- time was a 
problem for about 30% of the students. 
 
ONE Recommendation: Keeping the talk within the time limit should be emphasized, but how? 
More practice? Weight more heavily in the score? Encourage practicing before friends? 
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Assessment 11 
 

GEOL 445, Fall 2021 
PLO #5c: Computer analysis (GIS) 
Work being assessed: Final Project. Create a fully digital geological map and cross-section in 
ArcGIS.  
Note: spreadsheets are embedded in ArcMap in the form of attribute tables and are used 
external to ArcGIS as a key part of the process of producing point vector data.    
 
Results: 
 

61% of students assessed as 4 (distinguished) 
23% of students assessed as 3 (adequate) 
0% of students assessed as 2 (basic) 
8% of students assessed as 1 (unacceptable) 
8% of students stopped participating in the class (no score) 

 
Qualitative impression:  
 
These data, though encouraging, belie the fact that 23% of the initially enrolled students 
withdrew because of having failing averages.  They failed because they did not complete 
assignments. That combined with the student who stopped participating, equals 31%.  But the 
success rate for those who stayed the course was very high.  The process of learning GIS as with 
most math courses, is cumulative.  Students who get behind have a hard time catching up.  
 
Recommendation: 
 
We need, somehow, to address the problem of students not having the discipline needed to 
complete a difficult course. Showing up and completing assignments is a basic skill that is 
necessary for professional success.  
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