Why is teaching quantitative skills difficult?

Students

Student Attitudes:  

· Not cool to be smart

· Don’t want to be wrong

· Anxiety about mathematics

· Lack of motivation to use and learn quantitative skills

· Students don’t see quantitative skills as relevant to their life

· Lack of persistence

· Expect a single right answer

· Students want to learn what will be on the test

· Our inability to understand how they solve problems

Student preparation:

· Mathematical Skills

· Dependence on calculators when estimation or simple math would yield a reasonable answer

· Inability to use skills learned in math class

· Students come into class with a wide variety of skills – it is hard to target teaching to the right level

· Problem solving skills

· Lack of experience with solving problems like those posed in class

· Lack of patience/tenacity – if it cant be solved in 5 min, it cant be solved

· Students often cant identify the problem to be solved

· Students lack of critical thinking

· Students are not skeptical and don’t know how to challenge numbers

· Students don’t know the steps to solving problems, even how to formulating a problem

· Sometimes students don’t know when they are done with a problem

· Student may lack technological skills (calculators, computers)

· Other literacies – difficulty with reading and writing 
· Students lack of relevant life experience to deal with problem solving, common sense

Difficulty integrating quantitative skills and geoscience:

· Terminology is a barrier –geologist and mathematicians use different vocabularies
· Learning to apply quantitative skills to geoscience problems is difficult

FACULTY
· Quantitatively-rich course design is challenging

· Not enough time to teach both content and quantitative skills and problem solving skills
· Instructors often need to teach similarly when they are teaching the same course, which makes it hard to change.

· Rigidity regarding course content

· Assessment may be difficult/take more time
· Textbooks lack quantitative emphasis

· Teaching Quantitative skills in large classes is more difficult 

· Multiple Choice tests are needed

· Concerns that student evaluations will go down 
· Other issues of time – grading, training, monitoring TA’s, etc. may take more time

· Faculty can be impatient, and students need time to solve problems

· Faculty are often unprepared to teach quantitative s

INSTITUTION
· Departments rely on the perception of earth science as descriptive
· Student enrollments may be impacted
· Lack of institutional commitment to teaching quantitative skills

· Department may not all agree that quantitative skills are important for introductory classes

· Need commitment to teaching quantitative skills across the curriculum

· Lack of importance placed on quantitative skills – lack of priority given to it by administrators

· Classroom design is not conducive to group learning 
· There is a lack of vertical integration in Quantitative skills, especially the connection between K-12 and university

· There is little coherency between and within departments in the nature, teaching and importance of quantitative skills

