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Earth Science Program Assessment Plan: Student Learning Outcomes 
 

Program Information 

Academic Program Earth Science Major 

Degree BS/BA 

Department Earth and Physical Science 

Division Natural Sciences and Mathematics 

Academic Year Updated 2016-2017 

Departmental Contacts 

Names Jeff Templeton, Steve Taylor, Jeff Myers, Melinda Shimizu 

Titles Geology faculty members 

Department Earth and Physical Science 

E-Mail Addresses templej@wou.edu, taylors@wou.edu, myerj@wou.edu, shimizum@wou.edu 

Extensions 8-8858 / 8-8398 / 8-8865 / 8-8206 

Program Mission Statement and Learning Outcomes 

MISSION 
The Earth Science program provides a liberal arts education in geoscience with an emphasis on 
scientific methods, problem solving, and interdisciplinary science education.  A key objective of the 
program is to prepare undergraduates for careers as professional geoscientists and educators.  The 
program also promotes the development of an informed citizenry for wise decision-making on issues 
related to natural resources, environmental quality, and sustainability in Oregon and beyond. 

 
LEARNING OUTCOMES 
Upon completion of the program, the student will be able to: 
1. Demonstrate knowledge of the physical, chemical, and biological processes operating in the Earth 

system. 
2. Apply technology-based methods to solve geologic problems and communicate results. 
3. Conduct scientific investigations in laboratory and field settings. 
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Program Learning Outcome Assessment – Outcome #1 

Outcome 1 
(published in the most recent 

academic catalog) 

Demonstrate knowledge of the physical, chemical, and 
biological processes operating in the Earth system. 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
Upon successful completion of the Earth Science curriculum, graduating 
students will demonstrate knowledge of the interrelated physical, 
chemical, and biological processes operating in the Earth system.  To 
graduate from the program, students are required to satisfactorily 
complete Senior Seminar (ES 407), which serves as the capstone course.  
 

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size.  
 
Assessment is performed on a course-by-course basis throughout the 
Earth Science curriculum. 
 
Courses that provide an introductory step toward program learning 
outcome:  ES 201, ES 202, ES 203 
 
Courses that provide an intermediate step toward program learning 
outcome:  ES 301, ES 302 
 
Courses that have extensive contribution toward expecting mastery of 
learning outcome:  ES 321, ES 322, ES 331, ES 341, ES 354, ES 390, 
ES 407, ES 431, ES 450, ES 453, ES 454, ES 460, ES 473, ES 476, ES 
491, ES 492, ES 493, GS 351 
 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
Formative assessment of Earth Science students is performed on a course-
by-course basis with a range of methods including inquiry-based lab 
exercises, writing assignments (informal short essays and longer-form 
expose), short active-learning exercises, oral group presentation, multi-
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media work samples, and objective quizzes and exams (essays, multiple 
choice, true/false, lab practicum).  The style and level of formative 
assessment tool varies according to instructor and course content.  Some 
courses are based on quantitative problem solving and computer 
applications (e.g., ES 302 Quantitative Methods, ES 321 Structural 
Geology, ES 492 GIS Applications, ES476 Hydrology), others focus on 
lab and field techniques (e.g., ES 301 Petrographic Microscopy, ES 450 
Petrology, ES 493 Sedimentary Geology), and still others on written/oral 
multi-media presentation (e.g., ES 407 Senior Seminar, ES 473 
Environmental Geology, ES 453 Geology of the Pacific Northwest, ES 
454 Volcanology).   
 
Senior Seminar (ES 407) serves as the degree-program assessment tool 
and capstone evaluation for majors preparing to graduate from the Earth 
Science program.  Students are required to complete ES 407 during spring 
term of their final year.  The objective of the course is for students to 
conduct in-depth study and research on relevant topics in the Earth 
Sciences, by requiring students to draw on information from the full range 
of major courses they have completed during their time as an 
undergraduate.  A campus-wide seminar session is conducted at the end of 
the term, providing students with an opportunity to demonstrate 
proficiency in the Earth Science content areas.  Seminar sessions are 
modeled after theme sessions at professional meetings, and each student is 
required to give an oral presentation.  Senior Seminar employs inquiry-
based, work sample techniques to demonstrate student proficiency in 
Earth Science content areas.  Students are required to satisfactorily 
complete the capstone course to graduate from the program.  Since 2006, 
Senior Seminar has been integrated into the university-wide Academic 
Excellence Showcase event sponsored by the Phi Kappa Phi honor society 
and the Program for Undergraduate Research Experience (PURE).  The 
Showcase provides a robust platform for students to present the results of 
their Senior Seminar projects and has been well received by students, 
faculty, and parents. 
 

Means of Scoring 

Describe how you will score the assessment. For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.) Who 
will do the scoring? One or more people? How will scores be reported 
(e.g., total scales or subscores)? 
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Scoring instruments vary depending on instructor, course content, and 
assessment methodology.  Rubrics are used for inquiry-based lab 
exercises, writing assignments, oral presentations, and multi-media work 
samples.  Scoring guides are used for objective quizzes and exams.  
 

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived. Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Results and data from individual embedded assessment strategies for 
selected courses are housed on individual faculty network drives and on 
jointly accessible group network drives.  Assessment reports are provided 
as part of the annual departmental/division reporting process and as part 
of ongoing accreditation activities, as requested. 
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Program Learning Outcome Assessment – Outcome #2 

Outcome 2 
(published in the most recent 

academic catalog) 

Apply technology-based methods to solve geologic 
problems and communicate results. 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
Upon successful completion of the Earth Science curriculum, graduating 
students will have developed proficiency in using technology-enriched 
analytical techniques to solve geologic problems and communicate 
results.  To graduate from the program, students are required to 
satisfactorily complete Senior Seminar (ES 407), which serves as the 
capstone course. 
 

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size.  
 
Assessment is performed on a course-by-course basis throughout the 
Earth Science curriculum. 
 
Courses that provide an introductory step toward program learning 
outcome:  ES 201, ES 202, ES 203, ES 331, ES 390, ES 431, GS 351 
 
Courses that provide an intermediate step toward program learning 
outcome:  ES 321, ES 322, ES 354, ES 453, ES 454, ES 460, ES 473, ES 
491, ES 493 
 
Courses that have extensive contribution toward expecting mastery of 
learning outcome:  ES 301, ES 302, ES 341, ES 407, ES 450, ES 476, 
ES 492 
 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
 
Formative assessment of Earth Science students is performed on a course-
by-course basis with a range of methods including inquiry-based lab 
exercises, writing assignments (informal short essays and longer-form 
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expose), short active-learning exercises, oral group presentation, multi-
media work samples, and objective quizzes and exams (essays, multiple 
choice, true/false, lab practicum).  The style and level of formative 
assessment tool varies according to instructor and course content.  Some 
courses are based on quantitative problem solving and computer 
applications (e.g., ES 302 Quantitative Methods, ES 321 Structural 
Geology, ES 492 GIS Applications, ES 476 Hydrology), others focus on 
lab and field techniques (e.g., ES 301 Petrographic Microscopy, ES 450 
Petrology, ES 493 Sedimentary Geology), and still others on written/oral 
multi-media presentation (e.g., ES 407 Senior Seminar, ES 473 
Environmental Geology, ES 453 Geology of the Pacific Northwest, ES 
454 Volcanology).   
 
Senior Seminar (ES 407) serves as the degree-program assessment tool 
and capstone evaluation for majors preparing to graduate from the Earth 
Science program.  Students are required to complete ES 407 during the 
spring term of their final year.  The objective of the course is for students 
to conduct in-depth study and research on relevant topics in the Earth 
Sciences, by requiring students to draw on information from the full range 
of major courses they have completed during their time as an 
undergraduate.  A campus-wide seminar session is conducted at the end of 
the term, providing students with an opportunity to demonstrate 
proficiency in the Earth Science content areas.  Seminar sessions are 
modeled after theme sessions at professional meetings, and each student is 
required to give an oral presentation.  Senior Seminar employs inquiry-
based, work sample techniques to demonstrate student proficiency in 
Earth Science content areas.  Students are required to satisfactorily 
complete the capstone course to graduate from the program.  Since 2006, 
Senior Seminar has been integrated into the university-wide Academic 
Excellence Showcase event sponsored by the Phi Kappa Phi honor society 
and the Program for Undergraduate Research Experience (PURE).  The 
Showcase provides a robust platform for students to present the results of 
their Senior Seminar projects and has been well received by students, 
faculty, and parents. 
 

Means of Scoring 

Describe how you will score the assessment. For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.) Who 
will do the scoring? One or more people? How will scores be reported 
(e.g., total scales or subscores)? 
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Scoring instruments vary depending on instructor, course content, and 
assessment methodology.  Rubrics are used for inquiry-based lab 
exercises, writing assignments, oral presentations, and multi-media work 
samples.  Scoring guides are used for objective quizzes and exams. 
 

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived. Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Results and data from individual embedded assessment strategies for 
selected courses are housed on individual faculty network drives and on 
jointly accessible group network drives.  Assessment reports are provided 
as part of the annual departmental/division reporting process and as part 
of ongoing accreditation activities, as requested. 
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Program Learning Outcome Assessment – Outcome #3 

Outcome 3 
(published in the most recent 

academic catalog) 

Conduct scientific investigations in laboratory and field 
settings. 

 

Target 

Describe what level of proficiency or percent student attainment of the 
stated learning outcome. 
 
Upon successful completion of the Earth Science curriculum, graduating 
students will have gained experience conducting inquiry-based science in 
both laboratory and field settings.   
  

Data Source 

Describe where and when data will be collected, how and if students will 
be sampled, and estimated sample size.  
 
Assessment is performed on a course-by-course basis throughout the 
Earth Science curriculum. 
 
Courses that provide an introductory step toward program learning 
outcome:  ES 201, ES 202, ES 203, ES 331, ES 390, ES 460, ES 476, GS 
351 
 
Courses that provide an intermediate step toward program learning 
outcome:  ES 301, ES 302, ES 431, ES 453, ES 473, ES 492 
 
Courses that have extensive contribution toward expecting mastery of 
learning outcome:  ES 321, ES 322, ES 450, ES 454, ES 491, ES 493 
 

Means of Assessment 

Describe in detail the method of assessment you will be using (e.g., 
capstone project, course-embedded assessment, standardized instrument, 
etc.). 
Formative assessment of Earth Science students is performed on a course-
by-course basis with a range of methods including inquiry-based lab 
exercises, writing assignments (informal short essays and longer-form 
expose), short active-learning exercises, oral group presentation, multi-
media work samples, and objective quizzes and exams (essays, multiple 
choice, true/false, lab practicum).  The style and level of formative 
assessment tool varies according to instructor and course content.  Some 
courses are based on quantitative problem solving and computer 
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applications (e.g., ES 302 Quantitative Methods, ES 321 Structural 
Geology, ES 492 GIS Applications, ES 476 Hydrology), others focus on 
lab and field techniques (e.g., ES 301 Petrographic Microscopy, ES 450 
Petrology, ES 493 Sedimentary Geology), and still others on written/oral 
multi-media presentation (e.g., ES 407 Senior Seminar, ES 473 
Environmental Geology, ES 453 Geology of the Pacific Northwest, ES 
454 Volcanology).   
 

Means of Scoring 

Describe how you will score the assessment. For example, will you use a 
rubric or answer key, or will it be scored by a testing company? (If you 
plan to use a rubric, be sure to include the rubric as an appendix.) Who 
will do the scoring? One or more people? How will scores be reported 
(e.g., total scales or subscores)? 
 
Scoring instruments vary depending on instructor, course content, and 
assessment methodology.  Rubrics are used for inquiry-based lab 
exercises, writing assignments, oral presentations, and multi-media work 
samples.  Scoring guides are used for objective quizzes and exams. 
 

 

Evidence Storage 

Describe how/where the evidence pertaining to the assessment process is 
being archived. Electronic archive is preferred when possible.  Please be 
certain that records can be retrieved for review by internal (e.g., division, 
college, university) or external (e.g., NWCCU) reviewers. 
 
Results and data from individual embedded assessment strategies for 
selected courses are housed on individual faculty network drives and on 
jointly accessible group network drives.  Assessment reports are provided 
as part of the annual departmental/division reporting process and as part 
of ongoing accreditation activities, as requested. 
 

 


