Developing and Implementing a
Program-Wide Student
Performance Assessment Protocol:
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Context of the Assessment

JMU has an internal and external Academic Program review for
each department, every seven years;
In addition, each unit must complete an Assessment Progress
Template (APT) as a part of its annual report
The APT has been administered by the Center for Assessment
and Research Studies (CARYS)
CARS administers on an annual basis General Education testing
for Freshmen and those students with less than 71 SCH
0. _’__CARS has also developed generlc mstruments suchasthe
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Goals and Objectives

® Overall Department Goals
® developed as a function of “what we do’ and
“what we want to do” for our majors, for
general education students, for teacher
education, and for the general public
® Degree program goals are an extension of these
..,, i ml b i




Program Goals

® Goal |: Educate future citizens to appreciate the complexity of
complex Earth systems.
Goal 2: Provide continuing educational outreach to the non-JMU
community about the Earth, how it operates and how to think
about it saentlf‘ cally
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Degree Goals

GOAL #I: Demonstrate comprehension of geological principles, facts, and
concepts (the knowledge in the field).

GOAL #2: Demonstrate knowledge of the variety and extent of literature in
the Earth sciences (journals, books, abstracts, etc.) and be able to access and
use it.

GOAL #3: Demonstrate skillful application of methodologies of lab and field.
GOAL #4: Demonstrate an ability to solve specific scientific problems in the
Earth sciences.

GOAL #5: Demonstrate an understandlng that the geosciences are
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Development

® The assessment task that we desired was more than what we
wanted students to know, but what skills and habits of mind we
wished to develop
These aspects of learning were considered to be developmental in
the growth of a student, making true programs as opposed to
collections of courses.
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BS Core Course Goals

Course # GEOL 110 GEOL 230 GEOL 280 GEOL 300 GEOL 364 GEOL 365 GEOL 399
Course Name Phys. Geol Evol. Earth Mineralogy Petrology Stratigraphy  Structure Field Geol.

Earth Fractionation I
Rock Cycle Differentiation I
Surficial Processes I
Human-Earth Interactions S
Deep Time

Geologic history

Biogeochemistry

Tectonic evolution

Evolution

Crystallography

X-ray Diffraction

Mineral Chemistry

Physical Properties of Minerals

Igneous processes

Metamorphic processes

Flow Regime & Facies Elements
Sequence Theory

Depositional Systems

Geometric, Kinematic, Dynamic analyses
Brittle/Ductile Fabrics

Fractal Tectonic analysis

Field relationships

R = =3
R R

| = introduced in this course
R = reinforced/applied in this course
= = secondary focus in this course




BA Dispositions

Course #
Course Mame

Habits of Mind

Draw on personal experiences with Earth Phenomena

connecting experience and learning
seexing new experiences

‘connecting the personal with the vicarious experience

Commit to, accept, and prefer scientific values
evaluate sources of information

accurately document observations

‘develop inferences supported by evidence
critically and constructively appraise conclusions
‘develop appropriate problem-solving strategies
‘recognition of seridipity

‘use of dialogue

value and limits of generalizations

Interdisciplinarity
Draw connections between Geoscience domains
Draw connections with other science domains

Develop and accept a2 systems-level appreciation

Self-Efficacy

Self-Evaluation

personal skills as a scientist
personal skills as a geoscientist
future learning needs

Growth
Commitment to professional growth

Articulation of geosciences aesthetic

‘Communications Confidence
Scientific audiences

MNon-scientific audiences
interactive exchanges with peers
\interactive exchanges with experts

E = Explicitly emphasized in course
| = Implicit component of course

Course #
Course Mamie:

Science Intellectual Skills

Observation & Analysis
1-D ard 2-D data collection

3-D dets callactior

eetching

mmputer drafting
nterpolation/extrapolation
distarmos e ivalurme astirmation
Communication Skills

sollabarative wark
regEarel) paper
aoster presaptation
b sage ar podoast
ward procEssars
abhoratiry reparts
aral grasentatians

| metasagnitio

Research Skills

data colection & manipulation
spragdsheal managaemenrt
sratisitica’ aralysaes

ab/fiedd data gethering'organizatiar
oantiie mathedologies

~pbrigye Loentifc litaratura
ndegendent projects

T aratects

BS Skills

Skills

Geoscience SKills
Observation/Identification Skills

shservaton kevs
rackfrrinera! progerty 10
Fassil Identification

Analysis/Interpretation Skills
Topsgrashic mag analysis

caslagic rmap analysis

Rack/Mineral 10 in handthm-section

Fassil Identificatian

Ernv/PaleaEry. Intarprelatian

I-dimensioral projection

qragn cosnstruction

field reparts

Technical Skills
Field Dased

Srunbon compass
jmeabs stsff
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Laboratory Based
Shared rmicrodcaps

wadimentlesil sieving
Craphical toal use and corsfruction

= ntroduced I LS Coures
rairfarced/agplied in this coursa
gistandary focws in $his course




The Task

The overall task was one designed around a relatively
complex geologic situation, including a photograph labeled
with the locations of sample material, also provided

A series of prompts, each one tied to a program goal, was
provided for students to give a written response.

____.%__:__‘_I_The prompts were open ended enough that student
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Credit: Geoscience Image Bank




® For the outcrop image observed on the screen, please provide a

written response to the following prompts. Please be as complete as
possible. Short answers and phrases are acceptable.

® |. Please describe what you see, in terms of lithology, stratigraphy,

and structure. Include information on color, texture, orientation,
mineralogy, chemistry, etc.

® 2. Please take note the labels on different rock layers. These
correspond with the samples on the table before you. Please
provide a complete description of the minerals present, the

possible rock type, and other significant features, textures, and/or
fossils.

® 3. Given your description of the outcrop and the rock samples,
what interpretations can you offer on (a) what environment the
material was deposited or emplaced in, (b) what has happened to
the material since it was first emplaced, and (c) what is likely to
happen to the material in the future! How would you test your
interpretations! What information would you look for?



4. Consider the responses you have provided to the first
three prompts. How would you communicate your
responses, using diagrams and numbers as needed, to:

a. A relative, friend, or a teacher that was not
knowledgeable in the geosciences, but wished to build or
make a substantial financial investment in the immediate
area;

b. Another geoscience student that is at the same or
lower class rank than yourself

c. A geoscience professional that you might hope to work
for or engage in further studies with.
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Key Rubric Elements

~ Identify the rqcks present , Prediction & Retrodiction
B. Identify the minerals present in the rocks A. Application of concepts of superposition
C. Describe the texture of the rocks present - PP P ’

) ) , original horizontality, cross-cutting relations
D. Identify fossils (to the order/family) present in &ina oA 8
th k B. Origins of materials present
e rocks

, , C. Oirigins of structures observed
E. Estimate the orientation of the rocks (strike/ 5

dip) D. Geomorphology/Landscape evolution
p

: . , E. Continued fractionation of materials.
F. Predict the chemistry of the materials

Strati hy &S Scientific Communication
tr:jclgll?’,aez d)ilng t;r:;;:g: A. Appropriate use of terminology in identifying

; B. Appropriate application of terminology in
B. Bedding type explaining
Gl lnZEhingetvecprimasysecondany C. Use of data, measurements, and visualizations
Dfe:gu;*es S to define and explain terminology
bl SR e : D. Pose questions to investigate concepts
- E. Brittle and ductile deformation S b e S Pan S e
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Scoring

Early Stage

Middle Stage

Late Stage

Lithology/Earth
Materials

A-B

A-D

A-F

Stratigraphy &
Structure

Interpretation




Preliminary Results

A rubric was keyed to capture the developmental position of
student’s growth

A student who is new to the major would be expected to meet 2-4
of the criteria;

An advanced, soon-to-graduate student would be expected to
speak to all criteria.

Administation #| was in 2008, and for the 9 students that
completed the task length)l responses were collected
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Preliminary Results

® The administration was continued in the current year, with
|0 students completing the task. These students are at

different points in their program, and were a mix of BA and
BS students;

® More demographic data collected, to tag students to

progress in degree program.
° These data are still warm, having been coIIected as of last
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Future Administration

® Assessment task seemed to work well, taking students 30-45
minutes to complete.

® The first two administrations were voluntary, tied to normal
university assessment day events.

® The task will likely become mandatory, either scheduled as a
part of core courses or as a part of a required professional
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