Our process is divided into a two-step program. First, we are
observing and documenting potential evidence of learning in
our courses through instructor-based methods. Then, second,
we are using an AA&U STEM analytics program to help assess
student performance. Both steps are constructed to better
understand potential stumbling blocks in our curriculum.

Mapping Geology
Curriculum Map
Department of Geology

BACKGROUND
Reason & Original Goals
With the goal of proscribing the most-effective pathway
through the Geology major, we followed the rules of
backward design and applied it to curriculum design. In doing
so, we created learning goals for our department by
researching 18 other Geology departments outside our
institution and by having our own faculty rank the 5 most and
5 least important learning goals from a list. Four goals
surfaced from this feedback.

Faculty (or faculty
teaching teams) were
then asked to self-assess
their own class against
each of these goals to
see if their class attained
these goals at a basic,
intermediate, or
advanced level, or
whether the goal was not
applicable to their class
at all. See Figure 1.

Original Objectives
1. Students will be able to identify major rock and mineral
types, will be able to describe the conditions under which
each of them formed, and, using this information, will be
able to draw conclusions about the geological history of a
region.
2. Students will be able to apply spatial and temporal
reasoning, physics, chemistry, and biology to understand
Earth systems, cycles, and the role of humans in geologic
processes.
3. Students will be able to collect, analyze, and interpret
geological and environmental data using a variety of
techniques to test hypotheses. Students will become
comfortable qualifying their answers to problems by stating
assumptions and caveats.
4. Students will be able to effectively communicate ideas,
research results, and interpretations using written, oral, and
analytical skills both on a formal and extemporaneous basis.

This process right now depends on what material faculty
have retained for assessment, and thus it is not
standardized throughout the curriculum. This is also very
labor-intensive, as it relies on the work on a few faculty
to align course material and assess. Our future goal is to
introduce pre- and post-tests across the curriculum to
streamline this process and to reinforce to students the
fact that their degree is a series of interconnected
courses where the knowledge from one class is built upon
in the next. See Figure 4 below.

Figure 1. Objectives & courses
This information could then
be compared to the typical
degree path through the
major. This immediately
revealed some problems. it
seemed as if students were
being exposed to things at a
beginning level and then
asked to apply those skills at
an advanced level (Figure 2).

Our goal is to take the assessment data and the AA&U
STEM analytics data and to integrate them into our
curriculum matrix. We know now what the faculty are
trying to attain in their classes, and we are beginning to
understand what students are learning in the classes.
Ultimately, we want to allow students to succeed and
faculty to teach their classes to the level they feel is
appropriate by putting together these two halves.

Figure 2. Faculty Self-Assessment
However, we decided our goals were too complicated to reveal nuance,
and it became complicated if a class covered some parts of a goal but
not others. Consequently, we split our 4 original goals into 12 different
goals, categorized as discipline-specific knowledge, problem-solving
skills, and communication skills. We also identified 8 different activities
we thought were important for students to learn as geology majors:
computer methods, writing assignment, poster presentation, oral
presentation, group projects, mapping, graphing, and field skills. We
then created a matrix with these 20 criteria and all of our courses in our
major and asked to self-assess course learning levels. See Figure 3.

Figure 3. Geology Matrix

Figure 4. Geology Rubric
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