IUP GEOSCIENCE STUDENT OUTCOMES ASSESSMENT PLAN (2007)
Introduction

In accordance with the recommendations of the student assessment workshop conducted at IUP by Dr. Barbara Walvoord, the Geoscience Department broke the task of assessing student outcomes into four steps: 

Step I. Determine our goals - what critical skills and knowledge do we want our major and non-major students to learn?

Step II. Examine our curriculum - are we actually teaching these skills in our courses?

Step III. Establish and use  assessment tools – how can we find out if the students are learning and using the desired skills?  What actual results do we have so far?
Step IV. Change our curriculum – in areas where student outcomes are not satisfactory, what parts of our curriculum should change to improve it?

Step I: Goals
During retreats and planning sessions conducted as part of our five-year review in 2004-2005, the Geoscience Department came to the following consensus on the goals for students in our three major programs (Geology, Environmental Geology & Earth & Space Science Education
).   These goals are:

1. Effective oral and written communication skills:

a. giving a research talk (for geology/environmental majors)

b. teaching a lesson plan (for education majors)
2. Quantitative skills appropriate for earth science problems
3. Professional skills need for field, lab and computer tasks:

a. identify common rocks and minerals (all majors)

b. keep a detailed and accurate field notebook (geology/environmental majors)

c. use a Brunton Compass (geology/environmental majors)

d. use common analytic software programs (geology/environmental majors)
4. Knowledge of the critical content areas:

a. plate tectonic theory (all majors)

b. organic evolution (all majors)

c. environmental change (all majors)

d. evolution of solar system & universe (education majors)
The department is currently in the process of determining similar goals for non-major students.  In the case of non-major students who are Elementary Education majors (SCI 103) or who are enrolled in other science education programs (GEOS 111-114), the goals will be derived from review documents prepared for NCATE and from state PDE regulations.   These goals will probably include: 

1. Know and understand the major concepts and principles of the teaching discipline(s) as defined by state and national standards.

2. Know and understand major concepts and principles unifying science disciplines. 
3. Know and understand the philosophical nature of science and the conventions of scientific explanation; be able to engage their own students in studies of these.

4. Know and understand the relationship of science to other human values and endeavors; be able to engage their own students in studies of these.

5. Use diverse and effective science teaching actions, strategies and methodologies to teach science. 
6. Use advanced technology to teach students science.
7. Use prior conceptions and student interests to promote learning.

In the case of non-major students taking our courses to fulfill their Liberal Studies requirements, our goals will be based in part on the mission statement of the entire Liberal Studies program: “development of important modes of thinking and intellectual skills such as critical thinking, literacy, understanding numerical data, historical consciousness, scientific inquiry, ethical perception, and aesthetic sensitivity.”  
Our non-major student goals will also be based on the mission statement of the College of Natural Sciences & Mathematics:  “enable the student to recognize and deal with problems which lend themselves to possible solutions through the use of science, mathematics, and technology and to develop an understanding of the basic community of all scientific disciplines which allows the knowledge and skills to be used for improvement of humankind’s condition.” 
Specific goals have not yet been enumerated for non-majors, but will certainly include such broad categories as:
1. Understanding the Earth as the environment in which they live, and appreciating how their own daily living activities can affect our planet.

2. Placing the Earth in the larger Universe and appreciating its unique attributes as a livable and living planet.

3. Learning how to recognize and avoid natural hazards such as earthquakes, landslides, floods, tornados and hurricanes which can put their own lives and properties at risk.
4. Understanding the history and evolution of the Earth as established through the documented record of its rocks, landforms and fossils.
5. Understanding the properties and history of the Solar System and Universe as they can be observed from Earth and from space. 

Step II: Curriculum Examination
As part of our five-year review process, each department member completed detailed questionnaires listing the specific learning goals of each majors-level course he/she taught and the specific activities assigned to accomplish those goals.  The results of these course outlines indicated that we were indeed teaching the desired skills not just once but several times throughout the program.
  However, this process also showed us additional places where the desired skills could be reviewed and re-emphasized in upper-level courses, particularly in the laboratory and in the field.
A similar exercise needs to be carried out now for non-majors courses to ensure that our desired non-major goals (once established) are also being taught effectively.  Because most non-majors pass through only one or two courses in our department, long-term follow-up, review and re-emphasis of these goals is not possible, however.

Step III: Student Assessment Tools & Results
A. Assessment of Department Majors

Once we established that the desired skills were being taught multiple times in our required classes, the third step of the process was to institute a simple set of tests which would tell us if our students were actually learning and using the skills they had been taught.  A follow-up consultation in February of 2005 with Dr. Walvood helped us simplify and streamline our initial ideas to create the following student assessment plan:

1.Geology and environmental track students who are required to present talks at Geoscience Day will be rated on the writing of their abstract, their oral presentation, the quantitative methods used in their research and their demonstration of adequate content knowledge.  A new evaluation form was designed to focus on the desired student outcomes and facilitate long-term data acquisition (see Appendix One).

2. Education students who are not required to take seminar will initially be evaluated for the same set of desired skills based on their student teaching experiences as evaluated by themselves, their faculty supervisors and their cooperating teachers.  The department will work to establish an evening equivalent to Geoscience Day for education students, where they can present a lesson that they taught to actual students in their classrooms for faculty rubric evaluation (see Appendix Two).

 3. Professional skills will be directly measured in courses as follows: 
       a.  Rock & Mineral ID: Physical Geology, Mineralogy, Geoscience Seminar

       b.  Field Notebooks: Historical Geology, Field Geology, regional field courses

       c.  Brunton compass use: Physical Geology, Structural Geology, Stratigraphy

       d.  Software Skills: Mineralogy, Petrology, Structural Geology, Hydrogeology

(Rubrics still need to be designed for these specific skills so that records can be kept.)

In addition to these direct measures, every five years as part of our on-going five-year review procedures, an indirect assessment of student outcomes will be carried out by sending all department alumni a survey questionnaire.  Such a survey was completed in Fall of 2004 as part of our five-year review; the results will be discussed below.
B. Assessment of Non-Majors

Assessment of all College of Education students is currently being carried out as part of the NCATE review process, with Key Assessments identified for each of our NCATE-reviewed courses.  These data have been input into Banner along with final grades, but reports and/or analytical tools have not yet been generated for us by the College of Education’s technical committee.  As soon as such reports and/or tools become available, we will analyze the results to determine what if any changes need to be made to our non-major curriculum.
Similar Key Assessments will also be identified for non-education students in the Liberal Studies programs, once the learning goals of such courses have been determined.  If possible, we would like to track these assessments in a manner consistent with those of the NCATE reviewed courses; perhaps the College could request that such options be included for all courses within the Banner system so uniform tracking and analysis is possible.

C. Results of Direct Assessment

Direct assessment of student outcomes using our newly-designed rubrics was carried out for all graduating seniors from Spring 2005 to Spring 2008.   Geology and Environmental Geology majors were evaluated at Geoscience Day as they presented the results of their senior research projects; Earth & Space Science Education students were evaluated at the lesson plan presentations given as part of their day-long return visit to IUP after student teaching. These results have not been thoroughly analyzed by the department to determine what curriculum changes (if any) we need to undertake, but initial evaluation indicates the following:

1. Approximately 35-40% of our major students are not retaining all their basic freshmen level skills into their senior year.

2. Approximately 15-20% of our major students have not learned how to consistently apply the modes of critical thinking they learned in their sophomore and junior level courses.
3. Approximately 5-10% of our major students are not learning how to integrate their skills and content knowledge in a way which enables them to conduct a self-guided scientific research project or design their own scientific lesson plan.

D. Results of Indirect Assessment
The results of the first indirect assessment (alumni survey) indicate a generally high level of satisfaction with their education in the Geoscience Department.  The main deficiency they noted was a lack of practical upper-level electives (environmental regulation, site safety, business management) for majors in our environmental track.

E. Data Collection and Retention

A final procedure for collecting and retaining data collected on student assessments has not yet been decided on by the department.  Currently, faculty rubrics for department Geology and environmental Geoscience majors have been collected in physical form, but clearly an electronic record would be desirable for future reporting and analysis.  This will be discussed and decided at a departmental faculty meeting in the near future.

Key Assessments for education majors are already being recorded in Banner and should be retained in that system indefinitely.

Key Assessments for non-education, non-majors have not yet been identified or recorded, but the department would prefer to use Banner if possible for this task. 
Step IV: Curriculum Change

Although our data are still preliminary and require at least another year of collection to be sure our results are not anomalous (ie, caused by a particularly small and/or non-representational sample of graduation seniors), the department has already begun to make plans for a major re-thinking and re-design of our curriculum as a result of the five-year review process.  In order to facilitate this re-design, the Geoscience Curriculum Committee has begun meeting weekly to plan and carry out this process.
� No goals were determined for General Science Education, as this program has been recommended for substantial revision or deletion as a result of the review.





� This was not found to be true for many General Science Education (non-Geoscience track) students, who we see rarely if ever in our own departmental courses.  








