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* = Response is required  

Please address these questions relative to course-level and program-level outcomes 
assessment. If you would like to attach supplemental documents, exit this form and use 
the "Attachments" button (bottom left-hand corner).  

* 1. What Outcomes/Courses were assessed in 2016/17?  

During the fall 2016 and spring 2017 semesters, the following courses were assessed for the problem 
solving course-level outcome (CLO), which states that students will display the ability to apply 
conceptual and mathematical tools to correctly predict the future state of physical systems: 

 Geology 100 
 Geology 101 
 Geology 104 
 Geology 111 

During the current semester (fall 2017), the same courses will be assessed for the critical thinking 

CLO, which states that students will display the ability to use proportional reasoning and 

graphical analysis to establish and analyze measured relationships between measured 
quantities. 

* 2. What venues for discussion of outcomes assessment did your program have?  
Discussion venues include the physical sciences department meeting held just prior to the beginning of 
each semester, as well as online and small-group discussions among program faculty.  Typically, 
program faculty discuss which CLO to assess at the department meeting, then follow up with small-
group and online discussions focusing on details, including assessment measures, assessment 

schedule, and discussion of assessment results.  This hybrid approach has proven to be convenient 
because most program faculty are adjuncts with non-overlapping schedules, so getting everyone 

together in person isn't always feasible.   

* 3. What have these assessments revealed about your courses/program?  

Fall 2016 and spring 2017 assessment results for the problem solving CLO are summarized 

below.  These results indicate that less than the 75% target percentage of Geology 100 students 
successfully solved the assigned tectonic plate movement problem for both semesters.  The problem, 
given below, requires only a basic knowledge of proportional reasoning and unit conversion typical of 
middle school math: 

Global Positioning System (GPS) data indicate that the Pacific Plate is moving northwestward with 
respect to the North American plate at approximately. 5 centimeters per year.  Given this rate of 

relative motion, how many kilometers northwestward will San Diego (on the Pacific plate) move in 
100,000 years?  Note: 1 meter = 100 centimeters, 1 kilometer = 1,000 meters. 



The above problem was assigned to Geology 100 and Geology 104 students; a similar problem was 
assigned to Geology 101 students.   

Fall 2016 results (weighted average expressed as the percentage of students in a course who 
successfully solved the assessment problem): 

 Geology 100: 69% (target not met) 
 Geology 101: 83.5% (target met) 
 Geology 104: 78% (target met) 

Spring 2017 results (expressed as the percentage of students in a course who successfully solved the 
assessment problem): 

 Geology 100: 61% (target not met) 
 Geology 101: 75.8% (target met) 
 Geology 104: 73.6% (target not met) 
 Geology 111: 79.4% (target met) 

Given that Geology 100 is overwhelmingly the most popular course in the program, the CLO results 
summarized above are suggestive of a general inability of geology students to think 
quantitatively.  Interestingly, the assessment results for Geology 100 are bimodal.  On a 3-pt rubric-
based grading scale, most students either scored 3/3 pts or 0/3 pts, with very few scores in 

between.  These results highlight the inability of many students to employ basic math skills to solve a 
simple problem.   

  

* 4. What do you plan to do with these results? Next steps?  

The CLO results discussed above highlight the need to include simple, quantitative calculations in all 
geology courses, in particular Geology 100, as well as the need for better student support in the form 
of tutoring, and better technology, which, when used appropriately, has been shown to improve 
learning outcomes.   

The general lack of quantitative thinking skills among geology students can be addressed by improving 

access to campus support services such as tutoring.  In this regard, program faculty have already 
begun a dialogue with Mark Manesse at the Mesa Tutoring Center about expanding geology tutoring 
options for the spring 2018 semester.  In this regard, the Tutoring Center will be running a pilot 

program with program faculty involving pop-in tutoring, where a tutor comes to a class meeting to 
help lead an in-class tutoring session with the instructor, as well as group tutoring sessions involving 
multiple students. 

In addition, quantitative thinking skills among students can be improved through the use of 

appropriate technology.  To support the link between improved technology and quantitative 

thinking, additional equipment is being requested for the geology program, as detailed in 

the attached BARC requests.  In geology, as in all sciences, the ability to think 

quantitatively is a fundamental skill.  Although the level of mathematical sophistication in 

Geology 100 is considerably less than in higher-level courses such as calculus-based 

physics, the CLO data clearly show that students need more opportunities to practice 

quantitative thinking skills in Geology 100.  However, this presents a number of challenges, 

not the least of which is motivating students to learn simple mathematical techniques to 

solve quantitative problems.  In a course like Geology 100, the best approach is to present 

students with an interesting problem to be solved, such as identifying an unknown mineral, 

then teach them the mathematical techniques embedded in technology that can be 



employed to solve the problem.  This approach has the advantage of establishing the 

relevance of mathematical analysis as opposed to teaching math for its own sake.  This is 

why having effective technology-based teaching aids is so critical.  Students can be 

introduced to a piece of technology by explaining what the technology can do, which 

typically increases their level of interest.  Then, the scientific basis for such technology, 

including the relevant mathematical principles embedded in the technology, becomes more 

engaging and relevant.  Research shows that proper use of technology in the classroom 

improves mathematical ability.  As summarized by the National Council of Teachers of 

Mathematics (2011), it is critical that educators and students alike have regular access to 

technologies that support and advance mathematical sense making, reasoning, problem 

solving, and communication.  Effective teaching practice makes use of technology to 

develop students' understanding, stimulate their interest, and increase their proficiency in 

mathematics. When educators use technology strategically, they can provide greater access 

to mathematics for all students. 

In geology, the identification of unknown minerals has become much easier in recent years 

by the development of table-top x-ray diffraction (XRD) systems, which allow an x-ray 

beam to interact with a mineral in an organized way, as predicted by a simple mathematical 

equation.  Acquiring such technology would do wonders for the geology program, because 

this equipment links powerful technology to simple mathematical principles in ways even 

beginning students can understand.  This linkage has the potential to improve CLO 

assessment results in Geology 100 quite dramatically in addition to inspiring more students 

to consider careers in geoscience.  As detailed in the attached BARC request, the requested 

XRD system would provide other benefits to the geology program as well, including 

dramatically improved research capabilities for honors students and those majoring in 

geology.  Moreover, the requested technology could be effectively used in other courses as 

well, such as Physics 197 (waves, optics, and modern physics). 

   

* 5. Based on your assessments, have you identified any resource needs? Explain.  

As discussed in the three attached BARC requests, additional, one-time-purchase equipment items are 

being requested to engage program students in more effective quantitative thinking and problem 
solving using discipline-specific data. 

* 6. What are your assessment plans (course/program) for 2017-18?  

Assessment plans for 2017-18 include a two-semester assessment of the critical thinking 

CLO in all geology courses. 

In addition, the following program-level outcome (PLO) will be assessed during the current 
(fall 2017) semester: 

Program courses will foster scholarship and facilitate the successful transfer of students 

from Mesa College to other educational institutions. 

* 7. Are you on target with your assessment schedule?  
Yes  

http://www.nctm.org/Standards-and-Positions/Position-Statements/Strategic-Use-of-Technology-in-Teaching-and-Learning-Mathematics/
http://www.nctm.org/Standards-and-Positions/Position-Statements/Strategic-Use-of-Technology-in-Teaching-and-Learning-Mathematics/


If No, what plans do you have to get the assessment process on schedule?  
n/a  

8. Any other comments? (optional)  
No answer specified  


