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1. Please check off whichever is applicable:

A. Measured student work.
B. _ X Analyzed results of measurement.
C. Applied results of analysis to program review/curriculum/review/revision.

Executive Summary

The department of Geological Sciences compared visual communications products from our
gateway course to our capstone. We collected submissions by teams over three years in the
gateway (n=13) and two years in the capstone (n=7). In the gateway course, the majority of
student posters appeared haphazard and cluttered. Only one poster was organized around a
scientific question or ‘story’ with a main message, while the rest largely included ‘information
dumps’ without a coherent connecting thread. More than a third included entirely too much
text to be appropriate for this genre. Very few used any elements of effective visual
communication that we teach in courses after the gateway course. By the capstone course,
poster design improved substantially. Students converged on an appropriate amount of text in
most of the capstone posters. Students made some progress with organizing their posters
around ‘storylines’ or scientific messages, but even when students identified a main message
for their poster, they did not emphasize that message effectively, nor did they effectively relate
each of the panels on the poster to their main message using targeted figure captions. Some of
these items were discussed as part of the oral narration of the poster, but none of the posters
stood alone as effective communicators of a coherent message or story. Our department
decided that we needed to reinforce visual communication strategies. We identified a gap
where certain courses in Tier 3 (~Junior year) did not have poster projects and so students may
need more reinforcement. We also identified a need for our faculty to be on the same page
about visual communication and developed a strategy for doing so without excessive time
commitment by our faculty.

Context

In 2016, the Department of Geological Sciences modified its B.S. program with a suite of new
and redesigned courses organized into 4 ‘Tiers’. The first tier is GE-level offerings that bring
people into our major. Tier 2 courses are the first courses that students take after they have
declared a major in our department and taught in a ‘cohort’ with the same students taking all
five Tier 2 courses together (our major is small enough that we only offer a single section of
each course). We identified one course as the ‘gateway’ course as it is usually the first course
students take, GEOL 306. Within Tier 2, there is also a course called “Communicating



Geoscience” which was created to help cultivate student communication skills (written, oral,
and importantly for geology, visual). Tier 3 courses include three required courses that build
directly on Tier 2 (more advanced versions of the same subdiscipline), as well as four additional
elective courses. Tier 4 includes two capstone courses, one field-based and one classroom
based (GEOL 490).

Since our curriculum revision, we have offered the GEOL 490 course twice. Starting 2019-20, we
decided to resequence our Tier 2 courses so that they flowed better into Tier 3. One

ramification of this change is that GEOL 306 will no longer be our first gateway. This is therefore
the perfect time to assess the data we have collected in the past three years within that course.

In 2018-19, we assessed a single SLO related to visual communication.

SLO

Students will be able to present polished summaries, both written and oral, of their geological
discoveries.

Data

We attached a representative sample of posters to this report. We analyzed the reports using
the attached rubrics, which we provided to students in GEOL 303 but was not explicitly given to
the students in either the gateway or the capstone course.

Gateway Signature Assessment

We collected culminating posters from 4 years of our gateway course, GEOL 306. In this
signature assessment, students prepare a summary of a rock that they collected on their field
trip and analyzed in class. The assignment requires them to apply their overall understanding of
rocks and the minerals that form them, and then to present their ideas in a common visual
communication format for geology: a scientific poster. We are a small department, so we have
a total of 9 team posters in our assessment archive.

Capstone Course Assessment

Our capstone course is newer and we only have two years of student work to evaluate. The
capstone is a semester-long investigation of a topical issue with societal impact. In 2017,
students evaluated the Aliso Canyon gas storage blowout and made recommendations about its
future. In 2018, students studied the devastating landslides in Santa Barbara county that
followed the Thomas fire and made judgements about what caused the landslides.

In 2017, the entire class created a single report and each pair of students was in charge of a
single section of the report and presented that section. This format reflects what an actual
team of geologic consultants might do to present a report to their client. There were a total of X
sections in the report/presentation.



In 2018, we changed format where the instructor assigned each team a different possible
‘cause’ of the landslides. Each team produced a scientific poster designed to convince the
audience that their ‘cause’ was the driving factor that was most important in causing the
landslides. This format reflects how geologists might present their findings at an academic
conference. There were a total of 3 posters. Earlier in the semester, the class took a field trip
and students prepared posters much like they did in GEOL 306. This created an opportunity to
compare comparable assighnments between gateway and capstone, albeit for a different group.

Limitations of team assessments

Students completed the assignments in teams of 2-4, so they probably reflect the highest level
of understanding and performance on the team. If teams do poorly, it provides an honest
assessment of weaknesses in our program. If teams do well, it indicates that we are serving at
least some students well but does not provide us a picture of how many students are ‘left
behind’ and might not be able to individually produce the same quality of work as their team’s
submission.

At this point, there are a number of areas in which none of the teams are meeting our
expectations and we will use this information to improve our program. Once we feel like the
team artifacts all meet our expectations, we can begin drilling into artifacts produced by
individual students. (But we aren’t there yet.)

Results

Summary of Gateway Posters

OVERALL. The best way to describe the posters in the gateway is ‘haphazard’ and ‘cluttered’. A
majority included appropriate amounts of information, but very few organized or presented it
well. They didn’t really convey a coherent story and didn’t use effective principles of visual
communication.

Main message. Only three posters out of 13 identified a relevant scientific question and used
that as a main message to organize their poster. Four of 13 used a logical progression of scale
from regional down to microscopic. But nearly half (6 of 13) of the gateway posters simply
dumped information onto the canvas without much regard to how it flowed.

Visual Communication. Only three posters used even a single principle of effective visual
communication (in this case, it was “zoom in boxes”). None of the posters annotated their
figures — pictures were just pasted onto the canvas to stand alone. In some cases, they had
figure captions that described key elements in the figures, but none of the posters used visual
cues to highlight or communicate what the figure captions conveyed.



Design. There was a fair amount of variation in design quality, but only one really looked clean
and professional. The majority (7 of 13) could probably be described as ‘cluttered’ or
‘haphazard.’ 4 of 9 used less professional fonts.

Length. The key elements of ‘length’ for a poster are the amount of text and font size. Five had
entirely too much text for a poster, 2 had too little text, and 6 of 13 seemed like they included
an appropriate amount of information and text (even if it wasn’t laid out well). Most did a good
job with image sizes. We can attribute this success to clear expectations and early feedback
from the instructor. But even in the 6 posters with the appropriate amount of text, the font size
is way too small in 5 of them.

Peer Review

During Fall 2016, students used our visual communication rubric to assess their peers’ posters.
Peers were quite generous, giving scores ranging from 3.5-3.9 out of 4. As part of our
assessment effort, professors scored their work at scores of 1.75-2.5 out of 4. This difference
indicates that at the gateway level, these students do not have a good grasp of the effective
principles of effective visual communication. But students, as a class, were able to identify that
some posters were better than others — the highest rated posters by students were also highest
rated by faculty, and lowest rated by students were also lowest rated by faculty. So the ‘room
for growth’ is a need for students to adjust their baseline of expectations rather than an
inability to discern differences.

Summary of Capstone Field Trip Posters

OVERALL. The four posters were remarkably consistent in their quality. A majority included
appropriate amounts of information, but very few organized it well. They didn’t really convey a
coherent story and didn’t use effective principles of visual communication. The improvement
from the gateway class was in the realm of design where they all used simple, clean, and
orderly layouts.

Main message. The titles of the field trip posters are evidence of the lack of ‘story’ — two of the
posters list the location name and ‘debris flow” while the others simply list the location name. A
better poster would be organized around a main message about what we would see at that site
(i.e., “Damage to homes because of insufficient debris flow capacity at San Ysidro Creek”). One
group showed ‘prevention measures’ as the last panel when it seems like these would logically
come earlier.

Visual Communication. Very little is done in terms of effective visual communication strategies.
Most posters show individual panels that just come one after another without any relationship
between them. For example, one group showed a precipitation graph on top of a discharge
graph, but they had different horizontal scales such that we could not assess the correlations. In
one case, there is a map of the Thomas Fire burn area separate from the debris flow area.



These could be combined so we could identify relationships, or at least the outline of the
zoomed-in map should be shown on the bigger map.

Design. All posters are very similar in design — simple and clean.

Length. One big change since the gateway course is that all the posters more effectively chose
the appropriate amount of information to present. None of the posters have too much text,
while one of four has too little information. Two of the four posters had text that was way too
small while two had slightly too small, but none of them had appropriately large font sizes for
the text.

Summary of Capstone Final Project Posters

OVERALL. The good news is that each of the posters is organized around a central persuasive
goal. Unfortunately, the elements of the poster do not tie strongly enough back to the main
message. The story comes only from a presenter’s narration and not from any cues from the
poster itself. Like the capstone field trip posters, students chose to include the appropriate
guantity of information but still are not using effective visual communication strategies.

Main message. Because the purpose of these posters was to persuade the audience, the
students did a much better job including a main message than they did on the field trip posters
(whose stated purpose was to merely to inform). The range of graphs, maps, and diagrams
students chose effectively support their argument.

Unfortunately, they rarely tie each panel back to their main message. For example, a plot of
Fire’s effect on vegetation shows a graph of root area v. shear strength, but fails to add the
explanatory label “Roots hold soil together, but fire destroys roots” (albeit this may be factually
inaccurate, | presume that’s the reason they chose to include this figure. The point is that they
need to communicate why each element is present on the poster and how it supports their
main message).

Visual Communication. Very little is done in terms of effective visual communication strategies.
One poster makes effective use of arrows to draw attention to key positions on maps or data
points, but it presents the rainfall maps and discharge plots as two separate panels. We would
want to see how these correlate with one another. One poster shows a textbook recipe for a
debris flow, but it should circle or highlight the ‘water’ ingredient to emphasize visually that this
poster focuses on that factor. Another has graphs where the legend is tiny and they missed an
opportunity to label the lines on the graph so it was easy to tell which was which (burned v.
non-burned, in particular).

Design. Like the field trip posters, all posters are very similar in design — simple and clean.

Length. Like the field trip posters, nobody has chosen too overload their poster with too much
information. One group does not include sufficient information to tell their story



Discussion
Students improved from gateway to capstone by:
e Choosing an appropriate amount of information (i.e., not overloading posters)
e lLaying out posters with a simple, clean design (i.e., not haphazard placement)
e For persuasive posters, choosing items to place on the poster that support their overall
argument.

Students still need improvement at:

e Recognizing that even informational posters should have a main message and story that
organizes the information.

e Relating each panel back to the main message so that it’s clear from just looking at the
poster why they chose to include a particular piece of information.

e Presenting information on posters so that viewers can see relationships between items
(i.e., zoom-in boxes to place photos in spatial context of maps, arranging pairs of graphs
so that they have the same axes to allow viewers to identify correlations, etc...)

e Using larger font sizes so blind old professors can read them.

Reflection
Some key questions:
e How much do we address the concept of a ‘main message’ and storyline throughout the
program?
e How much are we reinforcing visual communications skills throughout the program?

During our October faculty meeting, we performed a gallery walk of posters in our assessment
library. Faculty made comments on the overall quality of posters individually, comparisons
between gateway and capstone posters, and comparisons between field trip and culminating
posters in the capstone.

Initial faculty responses were positive about the improvement between gateway and capstone.
(“The graphs all have axes labels!”, excitedly exclaimed the primary gateway course instructor
when she saw capstone posters because she recognized the improvement in her students).

Need for Feedback and Revision. Faculty discussed the challenges with offering student
feedback if we really want improvement. Since many of the posters are summative
assessments, there was concern that students would not have any motivation to review
feedback on them. One faculty member says that her students never look at feedback she
provides on their writing, and faculty discussed strategies for improving this situation (1) offer
chance for extra credit by resubmitting revisions, but this was not recommended because
students that need this the most rarely take advantage of the opportunity; 2) Include a first



draft and second draft submission with points for explicitly addressing feedback; 3) Reducing
the number of assignments and making one full week of assignment being an explicit session
for revising so that there is both time and educational scaffolding given to the revision process).
This topic will require additional attention if we want to get to the stage of action items.

Visual communication. Despite the fact that we teach visual communication in our
“Communicating Geoscience” GEOL 303 course, most of our faculty do not know what is taught
in the course. And even among our instructors, we have some disagreements about the optimal
end product. There is some desire to discuss these issues, but it is not seen as a priority given
the range of department needs and demands on faculty time. We might consider using our
assessment time during the remainder of this academic year to address this need, but this is an
ongoing discussion among the chair and the assessment liaison. In the meanwhile, we plan to
produce a ‘visual communication’ cheat sheet that faculty can distribute to their students that
aligns with GEOL 303’s strategies every time they offer an assignment that includes a visual
communication product like slides or posters. This will educate faculty as well as ensure a
consistent message across the program.

Action items for 2019-20 Assessment
We would like to ‘close the loop’ on our assessment results from 2018-19. This includes:

e Provide examples of successful student work to future gateway and capstone classes so
that they can see models of low, medium, and high performing work. With almost no
instructional time, these examples can dramatically improve overall product quality.

e Include more posters and visual communication at the “Tier 3” level. Our Tier 2
(gateway) and Tier 4 (capstone) courses all have an emphasis on visual communication
products, but there is a gap where we are not really doing much with them in Tier 3.
The lead instructor for GEOL 307 immediately offered to incorporate such a project and
is considering how to frame the activity.

e Create a ‘visual communication strategies’ handout for faculty to post and distribute
with their assignments as a ‘cheat sheet’.
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KELSO DUNES: sand or Sanidine?

Tatiana Waller, Sean lemmer, Leticia Medina and Lena ¥Vincent

The Kelso Dunes were created over the past 25,000 years and span more than 45 square
miles. The highest dunes in the system tower as high as 600 ft. (160 meters) above ground.
Huge amounts of sand were needed to create these magnificent features, but it has been
discovered that no new sand is replenishing the dunes. The Kelso Dunes represent a small
part of a much larger sand transport system that includes the Devil's Playground. Most of the
sand came from the Mojave River sink, east of Afton Canyon. The sand was gradually blown
by the winds from the northwest, transporting the sand southeast, and slowed down when it
reached the Granite Mountains. The wind deposited the sand it was transporting, which
accumulated at the base of the mountains to form the Kelso Dunes.

present in the field of view (Figures 7 and 8). In addition, other minerals not
obvious at the low magnification of the hand lens do appear in the grain
mounted thin-section. These include the clinopyroxene augite (Figure 9) and
several amphibole minerals, namely actinolite (Figure 10) and hornblende
(Figure 11). Olivine and garnet, however, though visible at lower magnifications,
did not appear in our grain mount.

coarse grains, although individual grains are discernable. Very dark
fragments are also noticeable. Upon exposing the sample to a magnet,
these fragments are separated from the remaining grains, which
demonstrates their magnetism (Figure 1).

Sample Characterization Methods Mineral Identification
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To the naked-eye, the sand is light in color with a pale brown to pink | 2nalysis using a petrographic microscope. In thin-section, the sample is also dominated by quartz, feldspars, and lithic
hue. It is smooth to the touch and does not appear to feature any L fragments (Figure 6 ABC), with some accessory minerals, as listed above,

Using a hand lens (Figure 2), many different mineral and lithic grains
are distinguishable. The grain size ranges from fine sand (100 um) to Trailhead
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twinning (microcline) and a more cloudy appearance (orthoclase) in XPL. A carlsbad twin of orthoclase can
been seen in panel B. A lithic fragment (LF) occupies the center of the image in panels A and B.
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Based on our observations of the sample at different magnification levels, we

found to be very strongly attracted discerned that the sand is composed of grains with variable ages, some being
to it, suggesting that they are more mature than others. This is evidenced by roundness, poor sorting, and
pieces of detrital magnetite. the apparent quartz/ feldspar to lithic fragment ratio. This is consistent with Figure 8

the fact that although the dunes are no longer actively growing, they formed
In phases over a moderately long period of geologic time.
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and XPL. Equant habit.
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Photomicrographs in PPL (left)
and XPL of a hornblende (hbl)
crystal.

Kelso Dunes. In addition, some of these sand grains were eroded from the
San Bernardino Mountains and transported eastward by the Mojave River.

BLM Map: Origin of Hornblende

The hornblende minerals that can be found within our sample most likely
originated in the surrounding mountainous areas that contain igneous rock

Bureau of Land Management (BLM):

DesertUsA: formations. Based on the wind and water flows that transport the sediment to Strongly pleochroic with colors ranging from dark green to brown in PPL. Moderate
US Geological Survey (USGS): the Kelsp Dunes area, we can _hypothesize tha_lt_ the Soda, Old Dad, a_nd Kelso to high positive relief. Two planes of cleavage not at right angles (~60° and 120°).
Mountains all contributed heavily to the quantities of hornblende grains found Higher order interference colors (2nd order blue/green) and symmetric extinction

USGS Geologic Map: throughout these dunes. angles in XPL.


http://www.blm.gov/ca/st/en/fo/needles/wilderness/kelso_dunes.html
http://www.blm.gov/style/medialib/blm/ca/pdf/pa/wilderness/maps_7pt5.Par.34721.File.dat/kelsodunes10.pdf
http://www.blm.gov/style/medialib/blm/ca/pdf/pa/wilderness/maps_7pt5.Par.34721.File.dat/kelsodunes10.pdf
http://www.desertusa.com/mnp/mnp_kelso.html
http://geomaps.wr.usgs.gov/parks/mojave/kelso1.html
http://geomaps.wr.usgs.gov/parks/mojave/kelsomap.html
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Romero Creek Debris Flow
Montecito, California

Andrew Barajas, Isabel Pina, Talen Wickenden, Miguel Zamora-Tamayo

Rainfall and Other Causes

e North of Summerland in Montecito, CA

Montecito Mudslides Disaster Assessiment Map
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Thomas Fire Burn Area

e About 281,893 acres (~440 mi*2) burned
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Rainfall intensity for Montecito peaked at 13mm or
0.54inches of rain in 5 minutes.

e Montecito Water stated the rainfall intensity met or

exceeded a 200 - year storm standard.

e USGS states that in Southern California "any rainstorm

with >10mm per hour of rain poses a risk of producing
debris flows.

e Montecito received over 1200% of the rainfall intensity

to pose the risk of a debris flow in the area.
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12uTC (4 am PST)
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'“(' ~ intense ramfall
along é cold front

e Thomas fire burned completely through the Romero
Creek drainage as observed on that map to the left by
the dark brown colors of the mountains here.

o Soll became less compact due to loss of plant roots
and thus more susceptible to movement.

_Thomas fire in
the Montecito
:foothills.

Thomas fire burn
area in

background after
the debris flows.

Flow Characteristics

Type: debris flow

Height: <20 feet, exact height unknown
Timing: at around 4 a.m. on January 9th, 2018
Run-out: unknown
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e At least 8 structures damaged, 3 destroyed with
others seemingly undamaged (total 230 structures).
e About 300 people trapped in Romero Canyon.
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Ro'nero Creek:Derbis Flow Ar’a I ) oy

Prevention Measures Implemented

e Romer Creek debris basin
o Capable of containing 27,000 cubic yards of
debris flow material
o Builtin 1971.

e \oluntary Evacuations
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How Fire Increases Debris Flow Intensity

Andrew Barajas, Jennifer Bautista, Cindy De Jesus Bartolo,
Leticia Medina, Melony Robinson-Williams, Miguel Zamora Tamayo Aaﬂ-ﬂanﬂ:ﬂnﬂ

Introduction Hydrophobic soil Breakdown of rock

Hydrologic system (A) Unbumed ‘ (C) Bumed
Geomorphic system landscape
Devastating debris flow
o Intense rainfall

o Poor municipal zoning
o PRIMARY CAUSE: FIRE
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Figure 3. (A) Soil water repellency in unburned brush is found in the — : — downslope transfer of Channel at

litter, duff, and mineral soil layers immediately beneath the shrub Figure 4. Water drops on the surface of sediment to stream channel 'owlﬂow
plants. (B) When fire burns, hydrophobic substances are vaporized, a water-repellent aggregate by dry ravel. B~
moving downward along temperature gradients. (C) After the fire has

Figure 1. Dec. 16 photo provided by the Santa Barbara County Fire passed, a water repellent layer is present below and parallel to the soil

Department, flames burn near power lines in Sycamore Canyon near West surface on the burned area.
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Figure 10. Summary diagram showing the range of factors affecting
post-fire erosion.

YMontecito . L : v =0.4338x « £.2399

b
non-recently burned control area (Jesusita).

e Post-Fire Infiltration and Erosion
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49 PALMS OASIS. JOSHUA TREE 306
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Location:

Mojave Desert: Joshua Tree, Oasis Trail

Park Entrances
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Formation and Texture:

Late Cretacecus 94 Ma
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Formation: Due to various conditions, we determined that ' OCEAN

the rocks we studied at this location to be Mesozoic era
intrusive igneous rocks formed from subduction activity in
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