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Note: The following is an example of Learning Outcomes Assessment for the Earth Science Program. 
 

1. What learning outcomes were assessed?  
 
Outcome #2: Apply technology-based methods to solve geologic problems and communicate results. 
 
Outcome #3: Conduct scientific investigations in laboratory and field settings. 
 
 

2. Where did you get the data for assessment?  (e.g., employer survey, embedded assessment, 
capstone or thesis project, class presentation) 

 
An authentic assessment strategy was developed that actively engages students in the study of rocks and 
minerals within the context of the Earth Science degree at Western Oregon University.  The inquiry-based 
pedagogy consists of a series of two-week mini-projects, called petrographic problem-solving (PPS) 
assignments, in which students use thin sections as a geologic data source for conducting scientific 
investigations.  The central idea behind PPS assignments is for students to make observations, identify a 
scientific question, propose a working hypothesis, collect data to test the hypothesis, and defend their results 
in written reports and oral presentations.  Computer-based technologies, including digital cameras interfaced 
with microscopes and data-processing software, are used to acquire photomicrographs, collect data, and 
analyze results.  For each assignment, deliverables consist of a two-page paper and presentation.  In the 
presentation sessions, modeled after professional meetings, class members are encouraged to question their 
student colleagues.  Students are introduced to PPS assignments in the prerequisite Microscopy course (ES 
301).  In the subsequent Petrology course (ES 450), three assignments are conducted, and a summative take-
home PPS exercise is completed as part of the final exam.  PPS assignments are directly aligned with course 
content in Petrology and are designed to augment traditional assessment strategies.   
 
 

3. What were the findings of the assessment?  What did faculty learn about student learning from 
reviewing the data?  

 
PPS assignments serve as an authentic assessment strategy in two required upper-division Earth Science 
courses at WOU.  To determine whether the learning goals of PPS assignments have been met, student work 
is evaluated in terms of application of scientific methodology, problem solving, and communication skills.  
Analysis of assessment data collected over a six-year period shows that student performance improved over 
the course of each term by 4.6% on average (n=53), demonstrating increased proficiency in conducting 
authentic investigations, solving geologic problems, and communicating results.  A more detailed analysis of 
student performance data is summarized in the figure provided on the following page.  Overall, PPS 
assignments engage students in the study of Earth materials, involve them in the scientific process, and 
promote active learning with an emphasis on analysis, synthesis, and evaluation.  This authentic assessment 
strategy is an important component of the mineralogy-petrology curriculum in the broad-based 
undergraduate degree program offered at Western Oregon University.  
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4. What changes, if any, will faculty make to curriculum as a result of assessment?  
 

A. Continue to monitor student performance in following areas: 
1. Make sure students continue to gain experience conducting authentic scientific investigations 

in laboratory settings as provided in the Microscopy and Petrology courses 
2. Continue to emphasize skill development and use of technology-based methods to solve 

geologic problems and communicate results 
a. Communication 

i. Presenting results in written and oral formats 
ii. Consider making ES 450 Writing Intensive Course given nature of writing embedded in 

PPS Assignments and recurring feedback that instructor provides over course of term 
b. Technology 

i. Using petrographic microscopes interfaced with digital cameras to collect images 
ii. Using software to collect and analyze data 

B. Continue to examine issues and drawbacks in using PPS assignments in Petrology 
1. Develop more targeted pedagogical strategies to help students overcome challenging aspects 

of PPS assignments 
a. Help students improve skills in identifying scientific problems 
b. Help students with issues they have proposing testable working hypotheses 

2. Class-time requirement may necessitate changing course scheduling 
a. Three, 2-hour class periods for presentation/discussion sessions through term is limiting 

C. Maintain PPS Assignments as a key component of mineralogy-petrology curriculum in the broad-
based Earth Science program at Western Oregon University.  Valuable because this pedagogy: 
1. Engages students in study of Earth materials 
2. Involves students in scientific process 
3. Simulates “real-world” activities 
4. Promotes larger objective of getting undergraduates involved in independent research projects 


