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REQUEST TO COLLEGE CURRICULUM COMMITTEE FOR CURRICULAR IMPROVEMENTS 

DEPARTMENT: GEOS PROPOSED EFFECTIVE SEMESTER:  Fall 2014    COLLEGE: Arts & Sciences 
PROPOSED IMPROVEMENTS 
Academic Program   Substantive Course Changes  Misc. Course Changes 

 New degree*    New course     Title 
 New major*     Pre or Co-requisites    Description (attach current & proposed) 

 New curriculum*    Deletion (required by others)   Deletion (not required by others) 
 New concentration*    Course #, different level   Course #, same level 
 New certificate    Credit hours     Variable credit 
 New minor     Enrollment restriction   Credit/no credit 
 Revised major    Course-level restriction   Cross-listing 
 Revised minor    Prefix  Title and description  COGE reapproval 
 Admission requirements   (attach current & proposed)   Other (explain**) 
 Graduation requirements   General education (select one)    
 Deletion  Transfer    Not Applicable 
 Other (explain**)    Other (explain**) 

 
** Other:       
 
Title of degree, curriculum, major, minor, concentration, or certificate: Earth Science Education: Major 

 
Existing course prefix and #:       Proposed course prefix and #:       Credit hours:       

 
Existing course title:       
 
Proposed course title:       
 
Existing course prerequisite & co-requisite(s):       
Proposed course prerequisite(s)       

If there are multiple prerequisites, connect with “and” or “or”. To remove prerequisites, enter “none.”  
Proposed course co-requisite(s)       

If there are multiple corequisites, they are always joined by “and.”  
Proposed course prerequisite(s) that can also be taken concurrently: 
Is there a minimum grade for the prerequisites or corequisites?  

The default grades are D for undergraduates and C for graduates. 
Major/minor or classification restrictions:  

List the Banner 4 character codes and whether they should be included or excluded. 
For 5000 level prerequisites & corequisites: Do these apply to: (circle one) undergraduates      graduates     both      

 
Specifications for University Schedule of Classes: 
a. Course title (maximum of 30 spaces):       
b. Multi-topic course:   No      Yes   
c. Repeatable for credit:   No  Yes  
d. Mandatory credit/no credit:   No    Yes 
e. Type of class and contact hours per week (check type and indicate hours as appropriate) 

 1.  Lecture        3.  Lecture/lab/discussion       5.  Independent study       
 2.  Lab or discussion       4.  Seminar or  studio       6.  Supervision or practicum       
 
CIP Code (Registrar’s use only): 

 
 
Chair/Director 

 
Date       

 
Chair, College Curriculum Committee 

 
Date       

 
Dean                                                   Date:                    Graduate Dean: 

 
Date       

 
Curriculum Manager: Return to dean  Date       

 
Forward to: 

 
Date       

 
Chair, COGE/ PEB / FS President 

 
Date       

FOR PROPOSALS REQUIRING GSC/USC REVIEW: 

 
*  Approve  Disapprove 

 
Chair, GSC/USC 

 
Date       

 
*  Approve  Disapprove  

 
Provost 

 
Date       
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1. Explain briefly and clearly the proposed improvement. 
 

We propose to revise the Earth Science Education major in order to better align the program with external 
accreditation requirements, state requirements for teacher preparation, and content areas of the Michigan Test for 
Teacher Certification (MTTC). Specific proposed changes to the program include: (1) eliminating 3 credits of elective 
coursework, (2) adding a 1 credit required astronomy laboratory course, (2) adding a 3 credit required course in earth 
systems, (4) adding a 3 credit required course that blends earth science content and teaching methods, and (5) 
adding a cognate requirement in mathematics.  

 
2. Rationale. Give your reason(s) for the proposed improvement. (If your proposal includes prerequisites, justify those, 

too.) 
 

The Geosciences Department offers both a major and a minor in Earth Science Education. For the years 2006-2012, 
about 56% of majors and only 21% of minors passed the Michigan Test for Teacher Certification (MTTC) (Figure 1). A 
passing score on this test is now required for internship placement. An 80% pass rate in each science discipline is 
required to maintain external accreditation of the entire secondary science education program.   
 
The MTTC in Earth/Space Science is divided into five subareas: foundations of scientific inquiry, physical and 
historical geology, oceanography & freshwater systems, meteorology, and astronomy. A review of the same years of 
test data shows that passing scores vary by subarea, with students performing well on the foundations and geology 
portions of the test, and most poorly on the meteorology portions of the test (Figure 2). Astronomy and hydrology are 
also weaker areas of student performance (Figure 2). 
 
Figure 1. MTTC Pass rates by program. 

 
 
Figure 2. MTTC pass rates by subject area for earth science education majors. 

 
 
 

CAS14-56



To ensure that teacher candidates in earth science have adequate content area preparation to pass the certification 
exam and to obtain a teaching job, we propose several changes to the Earth Science Education major.  
 
(1) The program currently consists of 32 credit hours of required courses, 3-4 credit hours of electives, and 9 credit 
hours of cognate requirements (total program = 44-45 hours). We propose to eliminate the 3-4 hours of electives, and 
replace these hours with required coursework that targets additional content in currently weak areas of the program 
(astronomy, meteorology, and hydrology).  
 
(2) We propose adding PHYS 1050 (Stars and Galaxies Laboratory – 1 credit hour) to the program in order to improve 
the content preparation in astronomy. Students currently take 7 credits of astronomy coursework; adding this course 
will bring the total content hours in astronomy to 8 credits. 
 
(3) We propose adding GEOS 2320 (Integrated Earth System Studies – 3 credit hours) to the program in order to 
improve the content preparation in meteorology and hydrology. This course includes content targeting 
biogeochemical cycles, environmental science, freshwater systems and water quality, climate change, and global 
change. These are content areas not currently covered by courses in the program, but needed for MTTC preparation 
and external program accreditation.  
 
(4) We propose to add an upper-division, required course that blends earth science content and pedagogy. GEOS 
4500 (Teaching & Learning Earth Science – 4 hours) is modeled after an existing course in the physics secondary 
education major (PHYS 4220 – Teaching and Learning Physics – 4 hours). The physics course has been successful 
in improving pass rates on the Physics MTTC and student performance in later physics and teaching methods 
courses. The proposed course will identify and target weak areas in student content preparation, and also address 
teaching issues specific to earth science (e.g., use of models, use of authentic data sets, outdoor learning, and 
common earth science misconceptions). 
 
(5) External accreditation requires that science students demonstrate proficiency in mathematics. Currently the Earth 
Science Education program has no math requirement. We propose adding MATH 1180 as a cognate requirement in 
order to address this gap in accreditation requirements.   

 
3. Effect on other colleges, departments or programs. If consultation with others is required, attach evidence of 

consultation and support. If objections have been raised, document the resolution. Demonstrate that the program you 
propose is not a duplication of an existing one. 

 
This program does not duplicate existing programs in other departments. The Physics Department is directly affected 
and will see increased enrollment in PHYS 1050. A statement of support for this program change from Physics is 
included with this proposal. The Math department will also experience a slight increase in enrollment in MATH 1180, 
and statement of support from this department is also included. 

 
4. Effect on your department’s programs. Show how the proposed change fits with other departmental offerings. 
 

Elimination of the Earth Science Teaching minor may increase student enrollment in this program. Students who 
choose this major will be encouraged to also enroll in the proposed 2

nd
 major in Integrated Science, in order to 

increase their marketability. There is no overlap between this program and other non-teaching Geosciences majors.  
 
5. Effects on enrolled students: Are program conflicts avoided? Will your proposal make it easier or harder for students 

to meet graduation requirements? Can students complete the program in a reasonable time? Show that you have 
considered scheduling needs and demands on students’ time. If a required course will be offered during summer only, 
provide a rationale. 

 
Eliminating 3-4 hours of elective credit and adding 8 hours of required coursework plus 3 hours of cognate 
requirements does increase this program by a total of 8 hours. This additional coursework could reasonably be 
accommodated in a typical 4-year schedule. Please note that the current Earth Science Education program typically 
takes 5 years for completion, including all requirements for that major plus all COEHD secondary education program 
requirements (e.g., education coursework, pre-internship, and full semester internship). Changes should not 
substantially lengthen time to graduation.  
 
This increase in credit hours actually places the Earth Science teaching program on par with teaching programs in the 
other sciences, in terms of total credit hours (including cognates): 

 Earth Science Secondary Education (53 hours total) – 40 hours of required earth science coursework with 13 
hours of required cognates in physics, chemistry, and math 
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 Biology Secondary Education (67 hrs total) – 37 hours of required biology coursework with 30 hours of cognates 
in chemistry, physics, and math 

 Chemistry Secondary Education (56 hrs total) – 34 hours of required chemistry coursework with 22 hours of 
cognates in physics and math 

 Physics Secondary Education (54 hours total) – 31 hours of required physics coursework with 23 hours of 
required cognates in chemistry and math 

 Secondary Integrated Science (66-67 hours total) – 62-63 hours of required science coursework with 4 hours of 
required math cogante 

 
Of the added courses, MATH 1180 is offered every semester, GEOS 2320 and GEOS 4500 are fall-only, and PHYS 
1050 are spring-only. Departmental advising will work with students to appropriately plan a program of study that 
accounts for once per year course offerings. ENVS 2150 is a comparable course that could be used as a substitution 
for GEOS 2320 on a student case-by-case basis (Environmental Studies majors have priority enrollment in ENVS 
2150, and placing students from other departments in this course requires an override; hence we do not include it as 
a formal option).  

 
6. Student or external market demand. What is your anticipated student audience? What evidence of student or market 

demand or need exists? What is the estimated enrollment? What other factors make your proposal beneficial to 
students? 

 
Typical program enrollment in the current Earth Science Education major is 25-30 students, graduating 4-5 students 
per year. Enrollment has declined over the past 5 or so years, as students have had difficulty passing the certification 
exam and thus finding jobs. Coupled with this, demand for earth science teachers has declined since the state 
dropped earth science as a high school graduation requirement in 2009. Demand for earth science teachers is still 
strong in other states.  
 
Adding courses to the program may cause a slight decline in enrollment, however, we expect enrollment to stabilize at 
20-30 students. Our goal is to have better prepared and qualified earth science teachers who are capable of passing 
the certification exam and succeeding in a tight job market. Building a reputation for a successful program may 
eventually draw students to WMU. 
 

7. Effects on resources. Explain how your proposal would affect department and University resources, including faculty, 
equipment, space, technology, and library holdings. Tell how you will staff additions to the program. If more advising 
will be needed, how will you provide for it? How often will course(s) be offered? What will be the initial one-time costs 
and the ongoing base-funding costs for the proposed program? (Attach additional pages, as necessary.) 

 
The main effects on resources are increased enrollment in the courses to be added to the program, and resources for 
the new GEOS 4500 course. The small number of additional students (5-10 per year) can easily be accommodated in 
existing laboratory and lecture courses. Geosciences already has an undergraduate faculty advisor assigned to the 
Earth Science Education major, and no additional advising time should be needed as we do not expect overall 
enrollment in the program to change. Resource allocation for creation of the new course is detailed in the separate 
course proposal.  

 
8. General education criteria. For a general education course, indicate how this course will meet the criteria for the area 

or proficiency. (See the General Education Policy for descriptions of each area and proficiency and the criteria. Attach 
additional pages as necessary. Attach a syllabus if (a) proposing a new course, (b) requesting certification for 
baccalaureate-level writing, or (c) requesting reapproval of an existing course.)  

 
N/A 
 

9.   List the learning outcomes for the proposed course or the revised or proposed major, minor, or concentration. These 
are the outcomes that the department will use for future assessments of the course or program.  

 
Students who complete this program will: 
- Demonstrate that they possess sufficient content knowledge and the ability to teach a secondary earth science 
curriculum as guided by the Michigan Curriculum Framework K-12 Science Content Standards and Benchmarks 
- Develop an understanding of the interconnectedness of all science, along with major unifying themes, and relate 
these understandings to the teaching of science 
- Be prepared to understand and teach earth/space science 
- Pass the Michigan Test for Teacher Certification in Earth/Space Science 
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10. Describe how this curriculum change is a response to assessment outcomes that are part of a departmental or college 
assessment plan or informal assessment activities.  

 
As described, the decision to revise this program was made in response to a review of six years of testing data, a 
review of the courses in the program, and extensive discussions among the earth science teaching faculty and the 
COEHD secondary program coordinator.  

 
11.  (Undergraduate proposals only) Describe, in detail, how this curriculum change affects transfer articulation for 

Michigan community colleges. For course changes, include detail on necessary changes to transfer articulation from 
Michigan community college courses. For new majors or minors, describe transfer guidelines to be developed with 
Michigan community colleges. For revisions to majors or minors, describe necessary revisions to Michigan community 
college guidelines. Department chairs should seek assistance from college advising directors or from the admissions 
office in completing this section.  

 
This program is a four-year degree and thus does not duplicate any major offered at a community college. We will 
work with COEHD and CAS advising staff to develop transfer guides for the revised program. All current articulation 
agreements for individual courses in this program will be upheld. 
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Catalog Copy for Proposed Program: 
 
Earth Science Education: Major (40 hours) 
 
The Earth Science education major is designed to prepare students to teach in the areas of earth science, environmental 
science, astronomy, and oceanography in middle and high schools (grades 6-12). A minor in another secondary science 
education program (biology, chemistry, physics, or integrated science) or math education is strongly recommended. 
 
No grade below a “C” will be accepted in the required courses. A “C” average must be obtained across all cognate 
requirements. 
 
Required Courses (40 hours) 
-------------------------------------------------------------------------------- 

 GEOG 2250 - Introduction to Meteorology and Climatology Credits: 4 hours 

 GEOS 1300 - Physical Geology Credits: 4 hours 

 GEOS 1310 - Historical Geology Credits: 4 hours 

 GEOS 2320 – Integrated Earth System Studies Credits: 3 hours 

 GEOS 3010 - Minerals and Rocks Credits: 4 hours 

 GEOS 3220 - Ocean Systems Credits: 3 hours 

 GEOS 4380 - Field Studies in Geology Credits: 3 hours 

 GEOS 4500 – Teaching & Learning Earth Science Credits: 4 hours 

 PHYS 1030 - Sky and Solar System Laboratory Credits: 1 hour 

 PHYS 1040 - Introduction to the Sky and Solar System Credits: 3 hours 

 PHYS 1050 – Stars and Galaxies Laboratory Credits: 1 hour 

 PHYS 1060 - Introduction to Stars and Galaxies Credits: 3 hours 

 SCI 4040 - Teaching of Secondary Science Credits: 3 hours 
 
Required Cognate Courses (13 hours) 
-------------------------------------------------------------------------------- 

 CHEM 1100 - General Chemistry I Credits: 3 hours AND 

 CHEM 1110 - General Chemistry Laboratory I Credits: 1 hour 

 PHYS 1070 - Elementary Physics Credits: 4 hours AND 

 PHYS 1080 - Elementary Physics Laboratory Credits: 1 hour 
OR 

 PHYS 1130 - General Physics I Credits: 4 hours AND 

 PHYS 1140 - General Physics I Laboratory Credits: 1 hour 

 MATH 1180 – Precalculus Mathematics Credits: 4 hours 
 
Baccalaureate-Level Writing Requirement 
-------------------------------------------------------------------------------- 
Students who have chosen the Earth Science Education major will satisfy the Baccalaureate-Level Writing Requirement 
by successfully completing one of the following courses: 

 ES 3950 - School and Society Credits: 3 hours 
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Statements of Support for the Revised Program 
 

From: kirk.korista@wmich.edu [mailto:kirk.korista@wmich.edu]  
Sent: Friday, October 04, 2013 10:53 AM 

To: Heather Petcovic; Marcia Fetters 
Subject: Re: revised catalog copy for majors 

 

Dear Marcia and Heather, 

 

The Department of Physics supports the formation of the Secondary Integrated Science Education major. 

 

The Department of Physics supports the addition of PHYS 1050 (Stars & Galaxies Laboratory) requirement to 

the Secondary Education Earth Sciences major curriculum.  

 

 

Sincerely, 

 

Kirk 

 
--  

Kirk T. Korista 

Professor and Chair     

Department of Physics 

Western Michigan University 

Kalamazoo, MI 49008-5252 

ph. (269) 387-4936 

______________________________________________________________________________ 

 
From: gene.freudenburg@wmich.edu [mailto:gene.freudenburg@wmich.edu]  
Sent: Friday, October 04, 2013 11:29 AM 

To: Heather Petcovic 
Subject: Re: adding MATH 1180 to teaching major 

 

Hi Heather, 

 

The math department hereby indicates its support for this curricular revision.  

 

Best of luck! 

Gene 

 

On Oct 3, 2013, at 12:41 PM, Heather Petcovic wrote: 

 

 
Hi Gene, 
  
The Geosciences department has been in the process of revising its Earth Science Education major, which leads to 
secondary teacher certification in earth/space science for grades 6-12. We currently do not have a math requirement for 
this program, but need to add a math cognate to comply with the state and national accreditation. MATH 1180 
(Precalculus) would be a good fit to the major. The program we are proposing is attached. 
  
Generally, I have 20-30 students total in this major, so the effect on your department will likely be increasing enrollment 
in MATH 1180 by 5-10 students per year. 
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If Math will support this curriculum change, I would appreciate a quick email. We are submitting curriculum forms 
tomorrow (10/4) for the Oct 18 CAS curriculum committee meeting. If you need a little more time or want to discuss 
this, please let me know. 
  
Thank you, Heather 
  
************ 
Dr. Heather Petcovic 
Western Michigan University 
Dept. of Geosciences and 
The Mallinson Institute for Science Education 
1903 W. Michigan Ave 
Kalamazoo, MI 49008-5241 
PH. 269-387-5488 (office) 
PH. 269-387-5380 (research) 
  

<Catalog Copy for Earth Sci Teach major.doc> 
 

Dr Gene Freudenburg, Chair 
Department of Mathematics 
Western Michigan University 
Kalamazoo, MI  49008-5242  USA 

phone: 269 387 4551 
fax:       269 387 4530 
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