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REQUEST TO COLLEGE CURRICULUM COMMITTEE FOR CURRICULAR IMPROVEMENTS 

DEPARTMENT: GEOS PROPOSED EFFECTIVE SEMESTER:  Fall 2015    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:  

 
Existing course prefix and #:       Proposed course prefix and #: GEOS 4500 Credit hours: 4 

 
Existing course title:       
 
Proposed course title: Teaching & Learning Earth Science 
 
Existing course prerequisite & co-requisite(s):       
Proposed course prerequisite(s) GEOS 2320 and GEOG 2250 and [(PHYS 1030 and PHYS 1040) or (PHYS 1050 and PHYS 1060)] 

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: Any prerequisite may be taken concurrently 
Is there a minimum grade for the prerequisites or corequisites? Yes, “C” for all prerequisites 

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): Teaching & Learning Earth Science 
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 4.5 hours 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 develop a new course that will be required as part of the Earth Science Secondary Education major, 
and an elective in the proposed Secondary Integrated Science Education major. This course will help to align both 
programs with external accreditation requirements, state requirements for teacher preparation, and content areas of 
the Michigan Test for Teacher Certification (MTTC).  

 
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. 

 
 
As part of a series of changes to improve the Earth Science Education major, we propose a new course that will serve 
two main purposes: first, to improve students’ content understanding in the four main earth science subareas, and 
second, to encourage students to begin to think of themselves as future earth science teachers by considering 
research and practice appropriate to middle and high school teaching. 
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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). 
 
Because this will be an upper-division course, students will need to have completed introductory courses in the four 
content subareas of earth science (geology, hydrology, meteorology, and astronomy) prior to enrolling in this course. 
A basic competency and familiarity with these four areas is the necessary foundation on which this course will build. 
The selected prerequisites include courses in earth systems (GEOS 2320), meteorology (GEOG 2250) and 
astronomy (PHYS 1030 and 1040, or PHYS 1050 and 1060). GEOS 2320 and GEOG 2250 both have a prerequisite 
of an introductory earth science course (GEOS 1300, GEOS 1000, or GEOG 1050). Any of these prerequisites may 
be taken concurrently with GEOS 4500. This list of prerequisites accommodates courses both in the Earth Science 
Education major and in the Secondary Integrated Science Education major, so that GEOG 4500 can be open to 
students in both programs.  

 
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. 

 
No course like this exists in other departments. The course will only serve students majoring in Earth Science or 
Secondary Integrated Science Education. Thus no effect on other departments is foreseen. 

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

The course will only serve students majoring in Earth Science or Secondary Integrated Science Education (both of 
these programs are housed in Geosciences). No effect on other programs is foreseen.  

 
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. 

 
This course adds a requirement to the Earth Science Education major and could increase time to degree completion. 
However, passing the MTTC in students’ content area is now a requirement for placement in the teaching internship. 
This course is intended to increase students’ content area preparation related to this exam. Thus the overall effect 
should be to improve program completion as more students are capable of passing the certification exam.  
 
The course is scheduled for 4 credit hours and 4.5 contact hours due to the need for laboratory activities. Students 
need to experience both hands-on and computer-based labs that are typical of a middle or high school science 
classroom setting. A longer meeting time is needed to meet this course goal. Students will be expected to meet in 
class for 3 hours per week, with the remaining 1.5 contact hours devoted to weekly observations of local area middle 
and high school earth science teachers. Regular observation of classroom teachers and writing reports reflecting on 
the classroom experience and relating observations to classroom discussions will be a significant part of grades and 
course activities. A time period longer than a typical 50-minute class session is needed.  
 
The course will be offered during Fall semester to facilitate students’ driving to observe area teachers. Students may 
be expected to drive up to an hour away from WMU for these observations. Weather is typically more accommodating 
to driving in the fall term (as compared to the spring term). 

 
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. Because this course will be available to students in two majors, we expect to have a stable enrollment of 10-
15 students per course offering. The course will be offered in fall semester only to ensure stable enrollment. If the 
course fails to meet this target enrollment after the first few years, it will be offered every other fall semester.  
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In order to build enrollment for the first course offering, we propose to first offer this class in Fall 2015. This will allow 
students in the new Secondary Integrated Science Education program and those in the revised Earth Science 
Education program time to complete the prerequisite courses. 
 
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.) 

 
Teaching – Dr. Heather Petcovic will teach the proposed course. She is dual appointed in Geosciences and the 
Mallinson Institute for Science Education and has experience as a teaching fellow in middle school. Her teaching 
duties will be adjusted between these two departments to accommodate the addition of this course (see statement of 
support). A graduate teaching assistant will be needed to assist with grading, setting up laboratory work, and 
facilitating classroom observations. The graduate assistant will be assigned from Geosciences (or the Mallinson 
Institute for Science Education, personnel and teaching assignments permitting).  
 
Space and Equipment – Classroom space in Wood Hall will be used for this course. Geosciences currently has three 
rooms for teaching laboratory sections of three introductory, general education geoscience courses (GEOS 1000, 
1300, and 1500). Each room can hold 20-24 students working in groups, which is an optimal setup for this combined 
laboratory/discussion course. Basic geoscience laboratory equipment (e.g., maps, microscopes, specimens, stream 
tables, groundwater models, sediment, etc.) is available to be shared between existing courses and this course. 
Equipment is also available to borrow from Mallinson Institute courses designed for future elementary teachers. 
Additional equipment will be purchased using student laboratory fees. A computer lab is located across the hall from 
these lab rooms, and will also be available for use by this new course.  
 
Technical and office support – Support for laboratory space, technology (classroom computers, computer lab, 
software), equipment, and course administration will be the responsibility of the Geosciences Department. The 
Department has one full-time technician who will work with teaching staff to set up and maintain the computer 
technology and laboratory equipment for this course. Geosciences also has one full-time office staff member who will 
assist with course scheduling, enrollment, fees, and purchasing.  
 
Funding – A laboratory fee of $20 per student will be assessed to support ongoing costs of materials and equipment. 
Students will be responsible for their own transportation to off-campus classroom observations. Students will carpool 
in small groups for these observations. 

 
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.  

 
The main goal of this course is to help students begin to “think like an earth science teacher.” Upon completion of this 
course, students will be able to: 

 Describe common grade 6-12 student difficulties related to learning earth science. 

 Demonstrate adequate content knowledge of important earth science topics in the areas of astronomy, 
meteorology and climatology, geology and earth history, and water systems. 

 Describe how ideas and results from Earth Science Education Research can be used to inform teaching. 

 Identify and demonstrate appropriate use of resources available for earth science teaching. 
 

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.  
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As described, the decision to revise the Earth Science Education 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 course does not have transfer equivalents. 
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Catalog Copy for Proposed Course: 
 
 
GEOS 4500 – Teaching & Learning Earth Science 

 
This course is designed for future grades 6-12 teachers of earth science. Course content includes: inquiry-based 
laboratory activities, use of models and computer simulations, use of authentic earth science data sets, and outdoor 
teaching. Students will also improve their understanding of earth science topics relevant to middle and high school 
settings. 
 
Prerequisites & Corequisites: Prerequisites: GEOS 2320 and GEOG 2250 and [(PHYS 1030 and PHYS 1040) OR 
(PHYS 1050 and PHYS 1060)], all with a grade of “C” or better. Any of these courses may be taken concurrently.  
 
Credits: 4 hours 
 
Notes: Class meets 4.5 hours per week. Weekly observation of local area classroom teachers is required.  
 
When Offered: Fall 
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GEOS 4500: Teaching & Learning Earth Science 

Fall 2015 

 

Syllabus 
 

Course Information: 

Lecture/Lab: Wednesdays, 5:30-8:30 pm in 1405 Wood Hall 

Observations: Fridays, 8:30-10:00 am  

Instructor: Dr. Heather Petcovic, heather.petcovic@wmich.edu, 269-387-5488 

Office Hours: Mondays, 3-4 pm, or by appointment (Rood 1137) 

 

Course information, in-class assignments, homework and project assignments, exam information, and lab 

assignments will be posted in Elearning. Please check regularly for updates. 

 

Course Description: 

This course is designed for future grades 6-12 teachers of earth science. Course content includes: inquiry-based 

laboratory activities, use of models and computer simulations, use of authentic earth science data sets, and 

outdoor teaching. Students will also improve their understanding of earth science topics relevant to middle and 

high school settings. Prerequisites: GEOS 2320 and GEOG 2250 and [(PHYS 1030 and PHYS 1040) or (PHYS 

1050 and PHYS 1060)], all with a grade of “C” or better. Any of these courses may be taken concurrently. 

 

Course Objectives:  

The main goal of this course is to help you begin to “think like an earth science teacher.” Upon completion of 

this course, you will be able to: 

 Describe common grade 6-12 student difficulties related to learning earth science. 

 Demonstrate adequate content knowledge of important earth science topics in the areas of astronomy, 

meteorology and climatology, geology and earth history, and water systems. 

 Describe how ideas and results from Earth Science Education Research can be used to inform teaching. 

 Identify and demonstrate appropriate use of resources available for earth science teaching. 

 

Required Texts & Materials: 

(1) An introductory earth system science textbook: either Geosystems, 8
th

 edition (Christopherson), The Good 

Earth, 2
nd

 edition (McConnell et al.),or Earth Science, 13
th

 Edition (Tarbuck, Lutgens, & Tasa) is 

recommended. 

 

(2) Additional reading material will be posted on Elearning. 

 

Methods of Instruction and Assignments 

This course includes two distinct components. First, in the combined lecture/discussion section meetings we 

will both work on completing specific earth science laboratory activities (involving physical models, virtual 

simulations, authentic data sets, or fieldwork), and discuss these activities from a teacher perspective. These 

activities are designed to improve your understanding of key earth science topics, and to give you a perspective 

on how these topics may best be taught and learned. In-class time will also be spent on discussions of 

homework readings and curriculum development projects. Second, observations of local area middle and high 

school classrooms will take place on a weekly basis.  

 

Specific assignments in this course include: 

 

Reading: Each week you will read articles or book excerpts that cover a range of topics relevant to earth 

science teaching and learning. These readings will include both summative work as well as original research 
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papers and will be drawn from the fields of education research (earth science, science and general) as well as 

other disciplines such as cognitive science. You will be asked to answer questions about selected readings. 

 

Field notes and comparison: You are required to observe at least one earth science class per week. You will be 

required to keep field notes of their experiences and write a reflection of each experience (a couple of 

pages/week) that describes the class session and connects observations with issues in our reading and 

discussions. Since each student will likely see different things and make different connections, an important part 

of this assignment is to compare your observations with those of your peers. Details about possible sites will be 

discussed in class. 

 

Curriculum development projects: There will be three formal curriculum development projects during the 

course. You will be expected to develop an activity or class session and critique an activity or class session 

developed by their peers. 

 

Participation: Participation in class and in online discussions is not only essential for your learning, but will 

also enhance the learning experience of your classmates. All students are expected to participate in all class 

sessions. Please no cell phones, texting, or web surfing during class. 

 

Exams: Each exam will have a earth science content component and a earth science pedagogy component. 

 

Attendance and Late Work: 

Class attendance is required. If you are unable to attend class, it is your responsibility to inform the instructor in 

advance. Generally, the only excusable absences will be due to health, serious family emergencies, or religious 

observances. There will be no make-up for missed in-class collaborative assignments – please do not ask. In the 

event that you miss class or lab, it is your responsibility to get notes, assignments and handouts from your 

instructor.  

 

Late work will not be accepted beyond one class session after the due date. A 20% penalty will be assessed 

against the maximum possible points for any late assignment. Assignments are due on the date specified 

regardless of whether or not you are in class. If you miss class on the day an assignment is due, email the 

assignment to your instructor to avoid the late penalty. 

 

Students with Special Needs: 

Students who require special accommodations in this course are asked to inform the course instructor(s) as soon 

as possible, who will make every effort to meet your requests. 

 

Academic Conduct: 

You are responsible for making yourself aware of and understanding the policies and procedures in the 

Undergraduate Catalog that pertain to Academic Conduct. These policies include cheating, fabrication, 

falsification and forgery, multiple submission, plagiarism, complicity and computer misuse. The policies can be 

found at http://catalog.wmich.edu under Academic Policies, Student Rights and Responsibilities. If there is 

reason to believe you have been involved in academic dishonesty, you will be referred to the Office of Student 

Conduct. You will be given the opportunity to review the charge(s). If you believe you are not responsible, you 

will have the opportunity for a hearing. You should consult with your instructor if you are uncertain about an 

issue of academic honesty prior to the submission of an assignment or test. 

 

Students often misunderstand what plagiarism is; therefore please make sure you understand what plagiarism is 

and how to avoid it. If you are unsure, please visit http://www.indiana.edu/~wts/pamphlets/plagiarism.shtml. All 

material taken from print, web, or other sources should be properly cited (author, date, source). Unless your 

instructor tells you otherwise, all work for this course should be written in your own words. 
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Grading: 

Couse Components  Grading Scale 

Reading 20%  A > 93% 

Field notes and comparison 20%  BA 88-93% 

Curriculum development projects (3) 20%  B 82-87% 

Participation 20%  CB 76-81% 

Exams 20%  C 70-75% 

TOTAL 100%  DC 65-69% 

   D 60-64% 

   E < 60% 

 

If you believe there is an error in your final grade, you must contact your instructor within 60 business days of 

the end of the semester to resolve the error. All unclaimed student materials will be retained by the instructor for 

1 semester after grades have been assigned, then destroyed. 

 

Tentative Schedule:  

Week Earth science Content Pedagogical Issues 

1 Earth as a system Need for instruction based on active learning 

2 Unit 1: Earth and Space 

The earth-sun-moon system 

Introduction to earth science education research 

3 Stars and galaxies Misconceptions and conceptual change 
4 Tectonics and the solid earth Inquiry and Nature of Science 
5 Minerals, rocks, and resources Using physical models 

6 Earth, universe, and deep time Teaching with visualizations 
7 Unit 1 Exam Authentic data sets 
8 Unit 2: Air and Water 

The atmosphere 

Authentic data sets, continued 

9 Weather and fronts Outdoor learning 
10 The hydrologic cycle Outdoor learning, continued 
11 Biogeochemical cycles Formative assessment 
12 Climate present and past Formative assessment, continued 
13 THANKSGIVING BREAK – NO CLASS 
14 Global change Wrap up 
Finals 

Week 
Unit 2 Exam 
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Statement of Support: 
 

 
From: bill.cobern@wmich.edu [mailto:bill.cobern@wmich.edu]  
Sent: Monday, October 07, 2013 1:14 PM 

To: heather.petcovic@wmich.edu; 'Mohamed Sultan' 
Subject: RE: revised teaching curriculum proposal 

 

Yes, I approve, bc 

 

------------------------------------------- 

Bill Cobern, MISE 

7-5407 

 
From: heather.petcovic@wmich.edu [mailto:heather.petcovic@wmich.edu]  
Sent: Monday, October 07, 2013 12:36 PM 

To: bill.cobern@wmich.edu; Mohamed Sultan 

Subject: revised teaching curriculum proposal 

 

Hi Bill and Mohamed, 

 

I revised #7 (resources) per today’s conversation to ask for a TA and assign responsibility for the course and 

fees to GEOS. Kathy says we can definitely hold the class in one of the GEOS 1000/1300 lab rooms. She also 

says that starting the new course in Fall 2015 is a good idea because we can assess lab fees right away (it is too 

late to add fees for next fall).  

 

Revised form is attached, and I will send this over to Ed Martini if you approve. Bill, can you send me a quick 

statement of support saying that MISE supports creating the new course and some of my teaching time assigned 

to it? I should probably include that with the proposal. 

 

Cheers and thanks, 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) 
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