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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 (CARS)

• CARS administers on an annual basis General Education testing 
for Freshmen and those students with less than 71 SCH

• CARS has also developed generic instruments, such as the 
Academic Skills Inventory

• CARS also provides technical assistance in objective development 
and assessment construction

• Preliminary review of previous review indicated strong need for 
clarified goals & objectives as well as mechanism for gathering 
assessment data.



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
• Overlap between BS and BA programs, with 

unique expectations for each track
• New course goals & objectives were initiated 

within each core course



Program Goals

• Goal 1: 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 scientifically.

• Goal 3: Prepare highly qualified geologists and Earth system 
scientists 

• Goal 4: Prepare highly qualified Earth science teachers 
• Goal 5: Prepare students to integrate Earth systems knowledge 

into a broad range of careers  



Degree Goals

• GOAL #1: 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 understanding that the geosciences are 

fundamentally interdisciplinary. 
• GOAL #6: Demonstrate acceptance, preference for, and commitment to 

scientific values.

• GOAL #7: Apply knowledge of the discipline and its future trends as applied 
to their own continuing education and professional development.

• GOAL #8: Communicate with and advise non-scientific audiences on 
dynamic Earth processes that affect individuals and communities.



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.

• This was reflected in program goals and objectives
• The knowledge, skills, and dispositions (KSD) were mapped to 

courses in matrices, with faculty indicating which course a 
particular item was introduced, reinforced, or applied.

• By extension, this became the expected sequence of student 
growth



BS Core Course Goals



BA Dispositions

BS Skills



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.

• The prompts were open-ended enough that student 
reponses were expected to become more detailed and 
complete by the time they had reached a late stage in their 
program;

• Students would be expected to complete the task at least 3 
times in their stay.





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.

• 1.
 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.

5.
 Describe how:

a.
 your preparation as a scientist has allowed you to 
frame your responses

b.
 your preparation as a geoscientist as impacted your 
responses

c.
 your approach to responding to the prompts has 
identified areas that you need further study in.



Lithology/Earth Materials
A.
 Identify the rocks present
B.
 Identify the minerals present in the rocks
C.
 Describe the texture of the rocks present
D.
 Identify fossils (to the order/family) present in 

the rocks
E.
 Estimate the orientation of the rocks (strike/

dip)
F.
 Predict the chemistry of the materials

Stratigraphy & Structure
A.
 Bedding thickness
B.
 Bedding type
C.
 Distinguishing between primary/secondary 

features
D.
 Deformational features
E.
 Brittle and ductile deformation
F.
 Compressional and tensional characteristics

      Interpretation & Inference
A.
 Relative Ages
B.
 Distinguishing between marine and terrestrial 

environments
C.
 Depositional Setting/Environment of 

emplacement
D.
 Timing of primary and secondary features
E.
 Identifying stress/strain relations and 

directions
F.
 Fractionation processes evident

      
Prediction & Retrodiction

A.
 Application of concepts of superposition, 
original horizontality, cross-cutting relations

B.
 Origins of materials present
C.
 Origins of structures observed
D.
 Geomorphology/Landscape evolution
E.
 Continued fractionation of materials.

      Scientific Communication
A.
 Appropriate use of terminology in identifying
B.
 Appropriate application of terminology in 

explaining
C.
 Use of data, measurements, and visualizations 

to define and explain terminology
D.
 Pose questions to investigate concepts 

derived from observations of phenomena
E.
 Predict possible solutions to questions posed

Self-Efficacy
       A. appraise personal skills as a scientist

B. appraise personal skills as a geoscientist
C. define future learning needs and expectations

Key Rubric Elements



Early Stage Middle Stage Late Stage

Lithology/Earth 
Materials A-B A-D A-F

Stratigraphy & 
Structure A-B A-D A-F

Interpretation 
and inference A-B A-D A-F

Prediction and 
Retrodiction A-B A-C A-E

Scientific 
Communication A-B A-C A-E

Scientific skills 
and growth A A-B A-C

Scoring



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 #1 was in 2008, and for the 9 students that 

completed the task, lengthy responses were collected.
• Most of these students were advanced or soon to graduate; all 

but one were BS-Geology students;  demographic data were 
limited

• First administration was primarily aimed at testing the feasibility of 
the process;  data analysis was postponed until a group of faculty 
could review responses and determine inter-rater reliability.  This 
will be determined soon.



Preliminary Results
• The administration was continued in the current year, with 

10 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 collected as of last 
Friday.

• Recent review of APT by CARS indicated that goals and 
objectives were greatly improved, but they needed matrices 
to see direct relationship of these to the task;

• The task provides a strong basis for collecting needed data 
(two years worth!)



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 
seminar, currently in development

• The task be used in conjunction with specialized ASI and 
Affective instrument

• We anticipate being able to document curricular adjustments 
based on the collected


