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Introduction
The Westminster College Geology Program was established in 2014. Like many 
undergraduate geology programs, ours originally included a Senior Seminar in the 
curriculum. According to our original curriculum proposal, one goal of the seminar was that: 
“Students will be geologically literate. That is, they will be able to read peer-reviewed 
geologic literature and to communicate their own research.” Senior seminar was intended to 
teach students how to read, write, and think like geologists before they left our institution and 
began their professional careers. However, in 2015, before we offered our first Senior 
Seminar, we had a realization. The skills we wanted students to take away from Senior 
Seminar were not just the skills necessary to be a professional geologist. They were also 
essential skills for a successful undergraduate geology student. As such, we revised our 
year-old curriculum to replace Senior Seminar with a course recommended for second 
semester freshmen and sophomores either majoring or minoring in Geology – Geology 260: 
Geoliteracy.

Creating Geoliteracy
We created Geoliteracy to meet a combination of both programmatic and course-specific 
learning goals. Our curriculum map determined our programmatic learning goals for the 
course:
 

 

WEEK TOPIC ASSIGNMENTS

1
(Jan. 17)

What are these classes we are taking? 
What’s this field camp thing?

Curriculum Maps

2
(Jan. 24)

The diversity of geologic career paths
What do all geologists know?

Geologic Time Infographic
Find 3 jobs

3
(Jan. 31)

How do I move on from here and who pays 
for it? Finding scholarships, graduate 
programs, internships, and jobs

Personal Statements

4
(Feb. 7)

Making a CV and cover letter
Guest Speaker: Jobs in exploration geology

Prepare your CV

5
(Feb. 14)

Review and edit CVs
Guest Speakers: Jobs in other fields of 
geology

Final Drafts of CVs and Personal 
Statements

6
(Feb. 21)

What is communicating science all about?
The peer review and publication process

Geology Media Trace

7
(Feb. 28)

How do I find, read, and someday write a 
scientific article?

Writing for a General Audience

8
(Mar. 7)

How do I cite properly? And what exactly is 
plagiarism?

Have a fun and safe (but mostly 
fun) spring break

Mar. 15 SPRING BREAK

9
(Mar. 21)

Writing an abstract Create a Second Abstract
Examples of Good and Bad 
Figures

10
(Mar. 28)

What makes a good figure, and a good 
presentation?

Prepare a 5 Minute Oral 
Presentation

11
(Apr. 4)

Oral presentations (in-class) Record Your Path to Class

12
(Apr. 11)

An introduction to field notes; reading 
geologic maps

13
(Apr. 18)

NO CLASS: FIELD TRIP FRIDAY APRIL 21 Field Notebooks and Write-ups

14
(Apr. 25)

Communicating your work as a poster Prepare Final Posters

15
(May 2)

Final poster session (in-class)

But beyond these goals we also wanted 
students to come away from the class 
understanding what it meant to be a 
geologist. We wanted them to understand:
 
● The types of careers available to geologists;
● The professional support structure (societies, 

granting agencies, etc.) that are available to 
geologists;

● Why an undergraduate geology curriculum includes 
such a broad range of classes.

Figure 1: Course schedule for GEOL 260: Geoliteracy, 
Spring 2017

Course Theme: How do geologists think?
To a new student, an undergraduate geology curriculum can seem very broad or even 
scattered. A typical geology major might spend parts of the same week learning about 
mineral properties, trilobite anatomy, and seafloor spreading rates. We wanted our students 
to be able to see how all of these disparate courses tied into a single coherent set of learning 
goals that would help them think like geologists. That is, that while the subject matter might 
seem quite varied, the underlying cognitive goals we set for our majors (and minors) come 
up repeatedly across the curriculum. 
 
The first exercise that we give students in Geoliteracy is to create a curriculum map for the 
program. Students break into small groups based on the specific classes in the major that 
they have taken previously and then discuss how those classes support our programmatic 
learning goals. Since this exercise occurred on the first day of Geoliteracy, we did not ask 
students to consider Geoliteracy.

● Ability to think and extrapolate across a broad range 
of temporal and dimensional scales;

● Ability to explain geologic information at a level 
appropriate to the audience;

● Ability to read and understand the geologic literature 
and to create original research reports;

● Ability to communicate scientific information through 
verbal and written presentation of data, graphics, 
and maps. 

Students based their curriculum maps on the following programmatic learning goals:
● Ability to synthesize multiple lines of evidence and multiple sources of data to support geologic hypotheses
● Ability to use an Earth Systems perspective to integrate understanding of geologic processes across 

disciplines
● Ability to evaluate what data are necessary to answer a particular question
● Ability to think and extrapolate across a broad range of temporal and dimensional scales
● Ability to work collaboratively to break a complex problem into simpler, individually achievable tasks
● Ability to work together constructively in challenging field environments
● Ability to explain geologic information at a level appropriate to the audience
● Ability to read and understand the geologic literature and to create original research reports
● Ability to communicate scientific information through verbal and written presentation of data, graphics, and 

maps
● Ability to assess the effects of human activity on the natural environment
● Ability to bring a geological perspective to discussions of social issues

The curriculum map the students generated for the program was nearly identical to the 
program’s curriculum map (2x2 chi-squared, p << 0.01). Students reported during the class 
period that this exercise helped improve their sense of how the courses in the program fit 
together.

Comparison of Student-Generated v. Actual Program Curriculum Map

 Introductory 
Courses Mineralogy Petrology

Sedimentology & 
Stratigraphy Geoliteracy Paleontology Structural Geology Field Geology

Synthesize Student & Faculty Faculty Only Student & Faculty Student & Faculty

Integrate Student & Faculty Faculty Only Student & Faculty Student & Faculty Student & Faculty Student & Faculty

Evaluate Student & Faculty Student & Faculty Student & Faculty Student & Faculty

Extrapolate Student & Faculty

Collaboratively Faculty Only

Constructively Student & Faculty Student & Faculty

Explain Student & Faculty

Read Student & Faculty Student & Faculty

Communicate Student & Faculty Student & Faculty Student & Faculty

Assess Faculty Only

Perspective Student & Faculty

Pictures 3 & 4:  At left, students receiving instruction on basic field mapping strategies.  At right, students working to identify and map a volcanic ashflow.

Course Theme: What do geologists do?
Much of the first half of the semester is dedicated to teaching students about the various 
career paths available to geologists. This includes a day on the graduate school application 
process as well as days workshopping CVs, cover letters, and personal statements. These 
documents are not just for students’ personal edification. At the end of this segment of the 
class, students preparing for field camp in the coming summer are encouraged to use what 
they have prepared to apply for an internal field camp scholarship available through the 
geology program.

In addition to discussing geological 
careers in the abstract, we also invite 
guest speakers into the class to talk 
about different career paths in geology. 
Last year’s speaker list included 
representatives from the National Park 
Service, ConocoPhillips, the University of 
Aberdeen, and the Utah Geological 
Survey.

Picture 1: Dr. John Howell, from the University of Aberdeen, 
discusses LIDAR applications with students.

Course Theme: Reading and writing like a geologist
One of our goals in Geoliteracy is to teach students how geologists communicate, both with 
each other and with the general public. We get students engaged with the geological 
literature throughout the class. We begin by teaching students to use databases of scholarly 
literature to find articles on a given topic. After that, each week students are responsible for 
finding their own peer-reviewed article that will form the basis of that week’s assignment. 
Students draw geologic time periods at random and each week’s article must concern that 
time period. This serves the dual function of preventing students from choosing the same 
article and increasing their awareness of geologic history. The assignments then take the 
student through the various ways that geologists communicate their findings. These 
assignments include:
 
● An abstract writing exercise – in which students remove the abstract from an article and then use the rest of the 

article to write a new abstract
● A media trace – in which students compare original scientific research to a popular science article based on that 

research to compare stylistic and content differences
● Writing for the public – in which students use what they have learned from the media trace to turn a 

peer-reviewed article into a popular science article
● Oral presentations – in which students create and deliver a 5 minute oral presentation with slideshow based on a 

peer-reviewed journal article
● Poster presentations – in which students create an 11x17 inch poster based on a peer-reviewed journal article 

and present it at an in-class poster session

Picture 2: Students explain their posters to each other at our in-class 
poster session.

Figure 3: Sample poster made by a student based on a previously published 
article on Cambrian fossils. Student name redacted.

Course Theme: Geology as a field science
The final thing that we want students to take away from Geoliteracy is some basic field 
skills. We spend a day with students making basic geologic maps of a portion of the Silver 
Island Range on the Utah-Nevada border.  

 

The gully that we have students map is a relatively simple area consisting of alternating 
beds of sandstone and limestone topped off with a volcanic flow. Since these are students 
with a range of experiences, some of whom have not yet taken structural geology, 
petrology, or sedimentology, the maps we ask them to make are simple and concentrate 
more on process than interpretation. Questions we ask students to consider include:

● How many different rock types do you think exist in this area?
● How are those rock types arranged relative to each other and to topography?
● How can you use the information on your map to tell a simple story of the geologic history of this area?
● What were some good strategies for mapping a large area in a short period of time?
● Having done this once, what would you do differently the next time?

Figure 4: Field maps made by sophomore (left) and senior (right) Geoliteracy students of the region south of Volcano Peak in the Silver Island 
Range. Although the sophomore student had not yet completed petrology, sedimentology, or structural geology, her map captures many of the 
same details as the senior student’s map.

Figure 2: Comparison of curriculum maps made by Geoliteracy students and by the Westminster Geology Program faculty. Blue squares indicate cases 
where faculty and students agree that the class in question emphasizes that specific learning goal. White squares indicate cases where the faculty and 
students agree that the class in question does not emphasize that specific learning goal; or, in the case of Geoliteracy, that students have no basis for 
judgement. Pink squares indicate cases where faculty and students disagree on whether or not the class in question emphasizes that specific learning 
goal. Of the 77 squares in the table (not including Geoliteracy), students and faculty agreed 73 times and disagreed 4 times (p << 0.01).

Results: One year in
The fifteen students enrolled in Geoliteracy in the spring of 2017 included our first cohort of 
majors. As a result, they represented a range of experiences from second-semester 
freshmen to fifth-year seniors. It seemed possible, therefore, that we might have been 
addressing skills that some of the students had already picked up in their college careers. 
However, 75% of the eight students who completed final course evaluations reported that 
the class had helped them with their critical and analytical thinking skills, with a similar 
percentage reporting that the course had improved their creative and reflective capabilities. 
Most encouragingly, 87% of students reported that the course had helped them with their 
writing and communication skills. Due to the nature of Westminster College’s course 
evaluations, few students take time to include written comments. However, one respondent 
did include the comment “Would have been a really helpful class a year ago,” which we are 
taking as a preliminary endorsement of our decision to move this class from a senior 
seminar to a freshman/sophomore-level course.
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