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SECTION I: The Request 

Dixie State College of Utah requests approval to offer a Bachelor of Science degree in Physical Science 
Composite Teaching, effective Spring semester 2011. This program was approved by the institutional 
Board of Trustees on __________________________.  

 

SECTION II: Program Description 

Complete Program Description: The Physical Science Composite Teaching degree is offered as an 
interdisciplinary approach to the study of secondary science education. It emphasizes the interrelationship 
of physics with chemistry, geology, astronomy, biology, and mathematics. The major is designed primarily 
for students who intend to become high school teachers of both interdisciplinary science and physics, and it 
is designed for maximum employability for graduates by offering students the option of a traditional 
Physical Science Composite Teaching or an Earth Science Endorsement. Students who opt for the dual-
track plan will be qualified to teach at any grade level, 6 through 12. 

All content courses in the program will be taught by qualified faculty members of the Department of 
Physical Science, and the Secondary Education courses will be taught by qualified faculty in DSC’s 
Secondary Education Teacher Program (SET), which is nationally accredited through the Teacher 
Education Accreditation Council (TEAC).  The main goal of the program is to rigorously prepare the best-
qualified secondary physical science teachers who can demonstrate knowledge in the content area by 
passing the required PRAXIS exams, and who meet the requirements of the nationally accredited teacher 
preparation program. 
 
Recognizing the need for coordination between the physical science content area and secondary education 
certification, DSC anticipates several interlocking connections.  One of the standing committees at DSC is 
the Professional Educator Committee.  This committee is directed through the Academic Vice President’s 
office in consultation with the Department of Education.  Members include the Education School’s Dean 
and Chair, the SET Director, and selected Deans, faculty, and advisors from approved undergraduate 
majors for secondary licensure along with four-year degree programs that are interested in developing an 
education emphasis. The purpose of the PECC committee is to plan, coordinate, and evaluate the content, 
quality and effectiveness of the DSC teacher preparation program. It provides an avenue for discussion and 
coordination between all parties who have a vested interest in teacher education.  The committee reviews 
program elements, curriculum, field experiences, student concerns, and makes recommendations for 
improvements. 
 

Purpose of Degree:  DSC’s mission includes offering ―baccalaureate programs in high demand areas and 
in core or foundational areas consistent with four-year colleges‖ (DSC Mission Statement, 2005).  This 
degree proposal is one of a number of baccalaureate degrees in core or foundational academic areas that 
will prepare skilled secondary education teachers to meet the needs of Utah and region in the coming 
decades. The U.S. Bureau of Labor Statistics reports that ―Most job openings will result from the need to 
replace the large number of teachers who are expected to retire over the 2008–18 period. Currently, many 
school districts have difficulty hiring qualified teachers in some subject areas—most often mathematics, 
science (especially chemistry and physics), bilingual education, and foreign languages.‖ They add: ―the 
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supply of teachers is expected to increase in response to reports of improved job prospects, better pay, 
more teacher involvement in school policy, and greater public interest in education.‖1 

Institutional Readiness: With ten years of sustained development as a baccalaureate institution, DSC’s 
infrastructure and institutional environment are now fully beginning to respond to southern Utah’s 
burgeoning demand for a more varied range of baccalaureate programs.  During the past decade, the 
institution has devoted resources and attention to developing infrastructure, including enhanced student 
services, appropriate policies, and baccalaureate-level library resources and information services.  

The College has a Secondary Education Teaching Licensure program that is fully approved by the Utah 
State Board of Regents, the Utah State Office of Education and is accredited by the Teacher Education 
Accreditation Council (TEAC).   

 

Faculty: Current full-time Physical Sciences faculty at Dixie State bring excellent credentials and decades 
of combined teaching experience, and they are fully prepared and qualified to teach the proposed 
curriculum.  Approval of the Physical Science Composite Teaching degree would benefit from the addition 
of one or two faculty members as the program grows. Ideally, the program would like to add new full-time, 
tenure track faculty members over the course of the first two or three years of the program to complement 
current faculty expertise. Given budgetary realities, that may not happen; however, delays will not greatly 
burden the program to the extent it would not function. At the first appropriate opportunity, the College will 
begin to recruit faculty with identifiable academic backgrounds and teaching abilities in Physics, Chemistry, 
and Geology. The education faculty also brings experience and credentials to the degree program. The 
details of current faculty are in Appendix C. 

 

Staff: Implementation of this degree will require no additional clerical/secretarial staff. As the program 
grows, additional support staff may need to be added. 

 

Library and Information Resources: DSC recognizes that library resources are an integral part of 
program development, and the Browning Library continues to expand appropriate collections for current 
baccalaureate offerings.  As DSC’s baccalaureate mission broadens and its community college mission 
continues to flourish, the library is expanding its overall collections.  Dr. Johnston as well as the Science 
Library Liaison recommended the acquisition of the journals Science Education and Journal of Research in 
Science Teaching, and those titles, along with others, will be added to the holdings. Please refer to 
Appendix E for the Val A. Browning Library’s assessment of its existing collection in support of a Physical 
Science Composite Teaching degree, and projections for additional purchases. 

Admission Requirements: Students admitted to the Physical Science Composite Teaching major must be in good 
standing with the College.  While the prerequisite structure of the curriculum requires that students successfully 
complete foundational courses before they can enroll in advanced courses, students will be admitted as majors at 
any point after they have completed Math 1220 with a C grade or better. In order to be accepted into the program, 

transfer students must have completed Math 1220 with a C or better and have at least a 2.5 overall GPA. Formal 
admission to the SET program is somewhat more rigorous: Students must complete all pre-education core 

                                                           
1
 http://www.bls.gov/oco/ocos318.htm#projections_data. 14 July 2010. 

 

http://www.bls.gov/oco/ocos318.htm#projections_data
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classes with a 3.0 GPA or above, and have a minimum of a 2.75 GPA in the most recent completed 30 
semester hours. SET also requires a formal group interview with faculty members. 
 

Student Advisement:  The Physical Science Department recognizes that advisement is crucial to student 
success.  The program faculty is in the process of developing an advisement protocol that will guide 
students from the time they declare the Physical Sciences Composite Teaching major through to 
graduation.  Each student will be assigned a faculty mentor and will also be directed to an advisor in the 
Education Department.  At its implementation, the Physical Science faculty will serve as advisors for 
program majors; however, as the program enrollment grows, a lecture-advisor position will be added to 
coordinate the academic advisement.  

 

Justification for Number of Credits:  The proposed Physical Science Composite Teaching degree 
falls within USHE guidelines, requiring between 120-126 credits. Complete details of the program 
requirements and course descriptions are described in Appendix A, and a hypothetical four-year 
academic plan may be seen in Appendix B. 

 
External Review and Accreditation: Dr. Adam Johnston, Physical Science Coordinator at Weber State 
University, has reviewed the Dixie State proposal and offers valuable suggestions primarily centered on the 
science education resources at Dixie. As a result, DSC has taken steps to address deficiencies where they 
actually existed and to more clearly and fully describe its science education resources where Dr. 
Johnston’s concerns were more a matter of the program’s lack of full descriptive detail than reality.  
Shannon Buchanan, Curriculum and Instruction Secondary Science Specialist at the Utah State Office of 
Education, reviewed the proposed program curriculum and offered invaluable advice, which is addressed in 
this proposal. Dr. Johnston’s and Ms. Buchanan’s letters are available in Appendix F, along with the 
program’s responses. 
 
Accreditation of the Physical Science Composite Teaching program will be incorporated into the 
institution’s established accreditation process with all appropriate evaluations and measures to ensure 
rigor and excellence.  Accreditation of secondary education teacher licensure program associated with 
the degree will be based on state and institutional standards.  

 

 Projected Enrollment: Nationwide and local data (described in detail under ―Need‖ and ―Market Demand‖ 
below) suggest that this degree will be modestly popular among majors at the college. Projected enrollment 
growth for the program is detailed in the chart under Market Demand below. Results of an informal survey 
of current students in science courses is included in Section III, Need.  Following are projected student 
FTEs and faculty FTEs for the proposed baccalaureate programs: 
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Year Student  
FTE 

# of Faculty Mean FTE 
Student-Faculty Ratio 

Accreditation 
Req’d Ratio  

1 4 1  None 

2 6 1  None 

3 8 1  None 

4 10 1  None 

5 12 1  None 

 

  

SECTION III: Need 

 

Program Need: A Physical Science Composite Teaching degree is offered at several universities in 
the Utah System of Higher Education, as well as at many institutions in the United States; however, 
even though similar programs are offered, there are several indicators that another program in the state 
system would not be redundant or unnecessary:  

First, in spite of the recent economic downturn, demand for secondary science teachers is high. Dr. 
David Sperry, Utah System of Higher Education scholar-in-residence, issued a follow-up in 2008 to his 
―2006-2007 Teacher Supply and Demand Study‖ in which he concludes that teacher shortages in Utah 
remain critical and he recommends, among other things, that ―Utah’s colleges and universities need to 
be given the resources to recruit more students into education as well as the resources to train them.‖2 
The Utah State Office of Education notes that teacher shortages exist in specific disciplines; they state 
that ―currently, the areas of critical shortage in Utah are secondary mathematics and science . . . .‖3 
National reports indicate that ―qualified high school teachers continue to be in high demand, especially 
in urban, rural or other less desirable areas. Additionally, high school teachers who specialize in math, 
science or foreign language may see better opportunity. The U.S. Bureau of Labor Statistics predicts 
good job prospects for all teachers through 2016.4  

 Secondly, southern Utah population continues to grow, even in a difficult economy; Washington 
County is among the fastest-growing metropolitan areas in Utah and over the first five years of the 
proposed degree (2010-2014), Washington County’s population is projected to grow by 25% (to nearly 
200,000).5  Non-farm annual job growth in Washington County is 10.2%, second-highest in the state 
behind only Tooele County at 11.5%.  This is well above the statewide average of 4.0% and the 
national average of just under 3% for the year 2005.  Dixie State College is the sole state institution of 
higher education in the county and will be increasingly counted upon to provide the trained and 
educated workers that this growth will require.  
 

Finally, Utah and the United States need a workforce trained to meet the challenges of a changing world. Workforce 
projections for 2014 by the U.S. Department of Labor show that 15 of the 20 fastest-growing occupations 
require significant science or mathematics training to successfully compete for a job. Without a solid 
foundation in science, technology, engineering, and mathematics, students will not be qualified for many 

                                                           
2
 “Utah’s K-12 Teacher Shortage Update.” Utah System of Higher Education Press Release, 13 Nov. 2007. 

3
 Utah State Office of Education, (http://schools.utah.gov/cert/APT/ARL/faq.htm) 

 

4
 U.S. Bureau of Labor Statistics, www.bls.gov.  

5 Utah Department of Workforce Services, Occupational Projections 2004–2014. 

http://www.bls.gov/
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jobs in the workplace, including many jobs beyond traditional engineering or science-related jobs.6  The 
United States will need 400,000 new graduates in science, technology, engineering and mathematics by 
2015, according to the U.S. Bureau of Labor Statistics, and professional information technology (IT) jobs 
will increase 24% between 2006 and 2016.7 

 

Labor Market Demand:  The Bureau of Labor Statistics ―Occupational Outlook Handbook‖ 2010-2011 
Edition, projects that nationwide, the demand for middle school teachers, except special and vocational 
education teachers will increase by 15% during the 2008-2018 period, and the demand for secondary 
school teachers, except special and vocational education teachers, will increase by 9% for the same 
period. These projections amount to an increase of over 197,000 new teaching jobs by 2018.8  The 
State of Utah’s data are slightly older, but they project an increase in the number of new secondary 
education teaching jobs, except special and vocational education, to increase by 2.6% over the next 
decade, an increase of some 340 jobs total.  In Washington County, the projected increase is 4.4% and 
the Washington County School District will need 20 new secondary teachers in the decade.9  As Dr. 
Max Rose, Washington County School District superintendent, says in his letter, the district projects a 
growth rate of 3% in the coming years and anticipates it will employ upwards of one hundred science 
teachers for its 27,000 students in forty-three schools (see WCSD letter, Appendix H). 
 

Student Demand: During the 2010 summer semester, faculty teaching physical science courses at Dixie 
State conducted surveys in their classes.  Of approximately 500 students enrolled in chemistry, physics, 
geology, and geography courses who were surveyed, 34 indicated that they would be likely to major, or 
would seriously consider majoring, in the Physical Science Composite Teaching program.  

Similar Programs: Physical Science Composite Teaching degrees are offered by Weber State University, 
Southern Utah University, and Utah State University.  

 
Collaboration with and Impact on Other USHE Institutions: In addition to consultation with Dr. Adam 
Johnston of Weber State, collaboration with other USHE institutions has included discussions with faculty 
colleagues at majors meetings as well as informal telephone conversations with colleagues at Southern 
Utah University and Weber State University.  Dixie State expects that impact on sister institutions will be 
minimal, if it exists at all, primarily because 70% of Dixie’s students are Washington County residents, and 
these are students who traditionally don’t go elsewhere for undergraduate education, regardless of 
availability of degree options.  
 

Benefits to DSC and to the USHE: The Physical Science Composite Teaching degree will improve 
access to educational opportunity for the population of Washington County, which comprises 70% of Dixie 
State College’s enrollment. The proposed degree will provide a number of skilled and well-prepared 
secondary teachers for local, regional, and state school districts; finally, it will allow Dixie State to further 

                                                           
6 Fewer students seek tech-related degrees, (2009, June 24), E-School News. 

http://www.eschoolnews.com/news/top-news/?i=54247;_hbguid=900b8324-daf2-46d3-b631-ca35461b9736 . 
7
 U.S. behind in doubling science grads, E-School News, (2009, July 18), http://www.eschoolnews.com/news/top-

news/?i=54607.  
8
U.S. Bureau of Labor Statistics, http://www.bls.gov  

9
 Utah Department of Workforce Services. http://jobs.utah.gov  

http://www.eschoolnews.com/news/top-news/?i=54247;_hbguid=900b8324-daf2-46d3-b631-ca35461b9736
http://www.eschoolnews.com/news/top-news/?i=54607
http://www.eschoolnews.com/news/top-news/?i=54607
http://www.bls.gov/
http://jobs.utah.gov/
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develop its institutional mission as it relates to baccalaureate offerings and commitment to economic and 
workforce development.   

 

Consistency with Institutional Mission: As explained above, one of DSC’s missions is to offer 
baccalaureate degrees in ―high demand areas and in core or foundational areas.‖ Physical Science 
Composite Teaching certainly meets these criteria. Further, Dixie State’s mission includes an ongoing 
commitment to workforce development.  Present educational opportunities in Washington County are 
clearly inadequate to prepare an educated workforce that will support the economic future of the region and 
provide individuals with opportunities for personal development and engaged citizenship.  Citizens in 
southwest Utah need immediate opportunities to earn bachelor’s degrees, immediate in both place and 
time.  This Physical Science Composite Teaching degree proposal is an important response to the urgent 
local need for accessible and comprehensive higher education opportunities.  Access to a full selection of 
foundational degree programs is the first step in a strategy that will require an aggressive public relations 
program aimed at persuading an education-deficient population to attend college. 

 

SECTION IV: Student and Program Assessment 

Student Assessment: Faculty and advisors will monitor students' progress and satisfaction through such 
traditional indicators as GPA, enrollment numbers, retention, senior surveys at graduation, and required 
periodic one-on-one meetings with students. Other quantitative and qualitative indicators will be tracked 
and analyzed to assess the execution of program goals: number and quality of undergraduate research or 
teaching projects undertaken by majors; student teaching evaluations; and so on. 
 
Student and faculty input and indicators, such as GPA, enrollment numbers, program retention, post-
graduation placement, and graduation exit surveys, will be compiled and analyzed. A group chosen from 
faculty in the allied departments, school district supervisors, and program graduates will be asked to form 
an advisory committee to evaluate the program's suitability and rigor. The external evaluators will be 
encouraged to offer criticism and possible directions for program improvements.   
 
Program Assessment: The Physical Science Composite Teaching program at Dixie State has been 
designed using the ―Professional Development Standards for Teachers of Science‖ as recommended by 
the National Science Teachers Association.10 Those standards are included with program goals and 
outcomes in Appendix D.  In addition to the Regent-mandated Three-Year Reports for new degrees and 
cyclical Program Reviews, student learning outcomes are measured by the Physical Science faculty in a 
number of ways. There will be three primary components of assessment at the program level: Student 
satisfaction will be measured by a questionnaire given to all graduating seniors and follow-up surveys of 
graduates will be conducted at the one-year and five-year anniversaries of graduation.  Employer 
satisfaction will be measured in surveys to be developed.  Assessment of students’ preparation for 
secondary teaching positions will be discussed below. 
 

Expected Standards of Performance: Regarding content-specific goals, the Physical Science 
Department faculty’s departmental mission statement commits the program to: 

                                                           
10

 http://www.nsta.org/  

http://www.nsta.org/
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1. Provide students with knowledge and skills necessary to understand, assess, and utilize 
 elements of the physical sciences they will encounter in the 21st century.  

2. Teach students, in a clear and understandable manner, the scientific process and fundamental 
 scientific concepts upon which further, life-long scientific understanding can be built.  

3. Provide courses that will enable students with the skills and opportunities necessary to make 
 independent, empirical inquiries about the natural world, apply scientific principles, develop critical 
 decision-making abilities, and understand the roles physical sciences play in technological 
 advancement.  

4. Offer courses that allow students to make informed personal and social decisions about ever 
 increasing amounts of relevant scientific information and its relevance to society. 

The Physical Science Department also incorporates the SET program standards for students enrolled in its 
Physical Science Composite Teaching program. With a goal of preparing secondary teachers in the 
physical sciences with the necessary knowledge, skills, and disposition, the SET program uses the ten 
INTASC standards and the Utah Professional Developmental Standards recognized by the State and by 
TEAC.  These standards will be integrated into all education courses and content methods courses.  

Evaluation forms have been created to assess practicum and student teaching experiences during field 
observations.  In addition to these field experiences, students’ content and pedagogical knowledge will be 
assessed in the following ways: a. Praxis II subject content tests; b. course assignments and exams; and c. 
a final portfolio, based on the INTASC and Utah Professional Developmental Standards.  The INTASC 
standards and further description and details of assessment are included in Appendix D. 

  
 

SECTION V: Finance 

Budget: Following is the proposed budget for the degree: 

 

Financial Analysis Form for All R401 Documents 
            
    Year 1 Year 2 Year 3 Year 4 Year 5 
Students           
 Projected FTE Enrollment           
 Cost Per FTE      
 Student/Faculty Ratio           
 Projected Headcount           
            
Projected Tuition           
 Gross Tuition           
 Tuition to Program           
            

5 Year Budget Projection 
    Year 1 Year 2 Year 3 Year 4 Year 5 
Expense           
 Salaries & Wages           
 Benefits           
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Financial Analysis Form for All R401 Documents 
            
    Year 1 Year 2 Year 3 Year 4 Year 5 
 Total Personnel           
 Current Expense           
 Travel           
 Capital           
 Library Expense           
Total Expense  $              -     $              -     $              -     $              -     $              -    
            
Revenue           
 Legislative Appropriation           
 Grants           
 Reallocation           
 Tuition to Program  $              -     $              -     $              -     $              -     $              -    
Total Revenue  $              -     $              -     $              -     $              -     $              -    
            
Difference           
  Revenue-Expense  $              -     $              -     $              -     $              -     $              -    
            

Comments 
 

Funding Sources: The funding for the proposed degrees will come from institutional funds from state 
allocations and new tuition revenue, depending on future budgetary conditions. External funding sources 
will be vigorously pursued as conditions allow. 

 

Reallocation:  No current reallocation of program funds is planned. Faculty already in the program will 
have responsibility for course offerings with adjuncts used as replacements as necessary for general 
education courses. 

 

Impact on Existing Budgets: No other programs will be affected by this program.  
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Appendix A:  Program Curriculum 

Bachelor of Science Core Courses include: Physics (17 cr.); Chemistry (13 cr.); Geology (12 cr.); Science 
Support Courses (19 cr.): Electives (3-5 cr.); includes 40 upper division credits: 

Title Catalog Number Credits 

Astronomy w/Lab PHYS 1040/1045* 4 

Modern Physics   PHYS 2710 3 

Physics for Scientists and Engineers I&II w/Labs PHYS 2210* & PHYS 2220 10 

Physical Geology w/Lab GEO 1110* 4 

Historical Geology w/Lab GEO 1210 4 

Principles of Chemistry I and II w/Labs CHEM 1210* & CHEM 1220 10 

Laboratory Safety PHYS/CHEM/GEO 2600 1 

Quantitative Analysis CHEM 3000 3 

Environmental Geology w/lab GEO 3060 4 

Foundations of Science Education PHYS/CHEM/GEO 3570 3 

History and Philosophy of Science HIST 3350 3 

Secondary Science Teaching Methods** PHYS/CHEM/GEO 4570  3 

Independent Research PHYS /GEO/CHEM 4800 1 

Calculus I & II MATH 1210 & MATH 1220* 8 

Total Core Courses  61 

Elective Courses   5-9 

Mineralogy w/Lab GEO 3210 4 

Weather and Climate GEO 3050 4 

Paleontology w/Lab GEO 3110 4 

Meteorology w/Lab PHYS 3220 4 

Classical Mechanics PHYS 3400 3 

Organic Chemistry I w/Lab CHEM 2310 5 

Organic Chemistry II w/Lab CHEM 2320 5 

Biochemistry I CHEM 3510 3 

GIS DRFT 2720 3 

General Ecology w/Lab BIOL 2220 4 

*Eight credits (4 physical science and 4 mathematics) may be applied to General Education requirements. 
**Counts toward SET requirements 
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Summary of Credit Requirements 

Core Requirements 61 

Electives 5-7 

General Education (excluding the credits included in degree requirements) 22 

SET Requirements 36 

Total Requirements      (Upper division credits: 40) 124-126 

* Required courses include 4 physical science and 4 mathematics credits applied toward GE requirements and 3 credits applied 

toward SET requirements.  
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Appendix A (continued) 
 
New Courses to be Added in the Next Five Years  
 

Course Number Course Title Credits 

CHEM 3000 Quantitative Analysis    3.00 

PHYS 2600 Laboratory Safety    1.00 

PHYS 3220/3225 Meteorology w/Lab 4.00 

PHYS 3400 Classical Mechanics 3.00 

PHYS 3500 Analytical Mechanics    3.00 

PHYS 3510 Electromagnetic Theory 3.00 

PHYS 3540 Mechanical and Electromagnetic Waves 3.00 

PHYS 4610 Quantum Mechanics 3.00 

PHYS 4570 Secondary School Science Teaching Methods 3.00 

PHYS/GEO/CHEM 4800 Independent Research 1.00 

GEOL 1220/1225 Historical Geology w/Lab 4.00 

GEOL 3210 Weather and Climate 3.00 

HIST 3350 History and Philosophy of Science 3.00 

DRFT 2720 GIS 3.00 
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All Program Courses: Course Descriptions, including new courses to be developed  

CHEM 1010 Intro to Chemistry 
3 credits 

For students who seek to fill the general education requirements in science and 
who will complete no other chemistry class.  This class is for non-science 
majors.  It will NOT satisfy requirements for science majors, health science 
programs or nursing.  Emphasizes basic chemical concepts within daily life. 
Uses a wide variety of teaching methods that may include: lectures, multi-media 
presentations, guest speakers, reading assignments, worksheets, dialogue, 
individual and small group exercises, examinations and laboratory experiences.  
Successful completion should give students a general knowledge of basic 
chemistry. 3 lecture hours per week.  

CHEM 1110 Elem Gen/Organic 
Chemistry 
4 credits 

A beginning course in general and organic chemistry for students in family and 
consumer sciences, health sciences and most agricultural majors.  This course 
covers the fundamental laws and reactions of general inorganic and organic 
chemistry, including the basic organic functional groups.  Successful completion 
of this course should prepare students for and satisfy prerequisite for CHEM 
1120. Prerequisite: MATH 1010 or equivalent. Concurrent enrollment in lab 
section required: if students don't take the lab course, the lecture course grade 
will not be recorded on the transcript.  4 lecture hours per week. 

CHEM 1115 Elem Gen/organic 
Chem Lab 
1 credit 

A laboratory course to be taken concurrently with CHEM 1110.  Lab fee 
required. 3 lab hours per week.  

CHEM 1120  Elem Organic/Bio 
Chemistry 
4 credits 

An introductory course in biochemistry for students in family and consumer 
sciences, health sciences and most agricultural majors.  This course covers the 
fundamental laws of carbohydrates, lipids, proteins, biochemical energy, 
enzymes, and molecular biology.  As part of this course the organic functional 
groups related to these biochemicals will be studied.  Successful completion of 
this course should prepare students for study in chemistry and life science 
courses. Prerequisite: CHEM 1110. Concurrent enrollment in lab section 
required; if students don't take the lab course, the lecture course grade will not 

be recorded on the transcript.  4 lecture hours per week. 

CHEM 1125 Elem Organic/Bio 
Chemistry Lab 
1 credit 

A laboratory course to be taken concurrently with CHEM 1120.  Prerequisite:  
CHEM 1110 with lab (CHEM 1115).   Lab fee required.  3 lab hours per week.  

CHEM 1210 Principles of Chemistry I 
4 credits 

For those students who will pursue a bachelors degree in life or physical 
sciences, pre-engineering, and pre-health professional areas (except for 
nursing).  The course provides the theoretical and practical framework for 
further study in the sciences.  It emphasizes measurement, stoichiometry, the 
nature of the atom, chemical periodicity, the states of matter, thermodynamics 
and bonding.  Uses lecture and laboratory.  Successful completion should 
prepare students for and satisfy prerequisite for CHEM 1220 and further study 
in the life and physical sciences. Corequisite: Chem 1230. Prerequisite: 
Completion or concurrent enrollment of Math 1050. Completion of a prior 
chemistry class strongly recommended. Concurrent enrollment in lab section 
required; if students don't take the lab course, the lecture course grade will not 
be recorded on the transcript.  4 lecture hours per week.  

CHEM 1215 Principles of Chemistry I 
Lab 
1 credit 

A laboratory course to be taken concurrently with CHEM 1210.  Prerequisite:  
Completion or concurrent enrollment of MATH 1050.    Lab fee required.  3 lab 
hours per week.  

CHEM 1220 Principles of Chemistry 
II 
4 credits 

A continuation of Chemistry 1210.  Emphasizes kinetics, equilibrium, descriptive 
chemistry, nuclear chemistry and special topics.  Uses lecture and laboratory.  
Successful completion should prepare students for and satisfy prerequisite for 
CHEM 2310 and further study in the life and physical sciences. Co requisite: 
CHEM 1240.  Prerequisite: CHEM 1210. Concurrent enrollment in lab section 
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required; if students don't take the lab course, the lecture course grade will not 
be recorded on the transcript.  4 lecture hours per week.  

CHEM 1225 Principles of Chemistry 
II Lab 
1 credit 

A laboratory course to be taken concurrently with CHEM 1220.  Prerequisites:  
CHEM 1120 and CHEM 1125.  Lab fee required.  3 lab hours per week.  
 

CHEM 2310 Organic Chemistry I 
4 credits 

An introduction to functional groups and related reactions for Chemistry, 
Biology, Chemical Engineers, pre-Medical, pre-Dental, pre-Veterinarian, pre-
Chiropractic, pre-Optometry, pre-Medical Technician, and pre-Pharmacy 
majors.  Includes an introduction to spectroscopy.  Successful completion of this 
course should prepare students for and satisfy prerequisite for CHEM 
2320.Prerequisite: CHEM 1220 with a grade of C- or better or instructor 
permission. Concurrent enrollment in lab section required; if students don't take 
the lab course, the lecture course grade will not be recorded on the transcript.  
Chem. 1220 and lab (Chem. 1225) required as prerequisites. 4 lecture hours 
per week.  

CHEM 2315 Organic Chemistry I Lab 
1 credit 

A laboratory course to be taken concurrently with CHEM 2310.  Prerequisites:  
CHEM 1220 and 1225.  Lab fee required.  3 lab hours per week  

CHEM 2320 Organic Chemistry II 
4 credits 

Further study of functional groups and related reactions introduced in CHEM 
2310.  Includes organic reactions necessary for synthesis of larger molecules. 
Also includes an introduction to the molecules of life.  Successful completion of 
this course should prepare students for further study in biochemistry and 
physical chemistry. Prerequisite: CHEM 2310. Concurrent enrollment in lab 
section required; if students don't take the lab course, the lecture course grade 
will not be recorded on the transcript.  4 lecture hours per week.  

CHEM 2325 Organic Chemistry II 
Lab, 1 credit 

A laboratory course to be taken concurrently with CHEM 2320.  Prerequisites:  
CHEM 1220 and 1225.   Lab fee required.  3 lab hours per week.  

CHEM 2990 Seminar in Chemistry 
0.50-3 credits 

For students wishing instruction that is not available through other regularly 
scheduled courses in this discipline.  Occasionally, either students request 
some type of non-traditional instruction, or an unanticipated opportunity for 
instruction presents itself.  This seminar course provides a variable-credit 
context for these purposes.  As requirements, this seminar course must first be 
pre-approved by the department chair; second, it must provide at least nine 
contact hours of lab or lecture for each credit hour offered; and third, it must 
include some academic project or paper (i.e., credit is not given for attendance 
alone).  This course may include standard lectures, travel and field trips, guest 
speakers, laboratory exercises, or other non-traditional instruction methods.  
Note that this course is an elective and does not fulfill general education or 
program requirements. Prerequisite: Instructor permission.  

CHEM 3510 Biochemistry I 
3 credits 

Covers cellular metabolism of biologically-important molecules (carbohydrate, 
lipids, proteins, and nucleic acids).  Also, regulation of these metabolic 
processes will be covered.  Principles will be taught using structure/function 
relationships.    Prerequisites: BIOL 1610/1615 and CHEM 2320/2325.  3 
lecture hours per week. 

GEO 1110 Physical Geology  
3 credits 

For students majoring in the sciences and engineering, for which geology is 
required (civil engineering, geology, range management, forestry, etc). Covers 
the study of the physical features of the earth and the processes that shape 
those features.  Course taught using a combination of lectures, multi-media 
presentations, assignments, laboratory experiences, and field observations.  
Successful completion gives students the background necessary for further 
study in the sciences. Lab fee required (transportation).  3 lecture hours  per 
week, and field trips.  

GEO 1115 Physical Geology Lab 1 
credit 

A lab course to be taken concurrently with GEO 1110.  Lab fee required.  2 lab 
hours per week.  
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GEO 1060 Environmental Geology 
3 credits 

This course emphasizes the relationship between human beings and the 
geologic  
environment, including geologic hazards, mineral and energy resources, and 
environmental issues. Successful completion will give students an 
understanding of the causes and impact of environmental threats. 3 lecture 
hours per week.  

GEO 2990 Seminar in Geology 
0.50-3 credits 

For students wishing instruction that is not available through other regularly 
scheduled courses in this discipline.  Occasionally, either students request 
some type of non-traditional instruction, or an unanticipated opportunity for 
instruction presents itself.  This seminar course provides a variable credit 
context for these purposes.  As requirements, this seminar course must first be 
pre-approved by the department chair; second, it must provide at least nine 
contact hours of lab or lecture for each credit hour offered; and third, it must 
include some academic project or paper (i.e., credit is not given for attendance 
alone).  This course may include standard lectures, travel and field trips, guest 
speakers, laboratory exercises, or other non-traditional instruction methods.  
Note that this course is an elective and does not fulfill general education or 
program requirements. 

GEOG 1020 Introduction to Weather 
3 credits 

Designed for students wanting to fill a physical science requirement and 
interested in weather.  A general survey of the atmosphere and related 
phenomenon, including the impact weather has on human activities as well as 
understanding of the basic weather principles.  This course will use lectures, 
slides, and videos to help the students gain an understanding of the weather. 
Successful completion of this course enables the student to better understand 
and appreciate weather.  
3 lecture hours per week.  

PHYS 1010 Elementary Physics 
3 credits 

Designed primarily to fill part of the physical science general education 
requirement.  Not recommended for science or engineering majors.  Covers the 
basic concepts of physics in an historical perspective.  Provides the students 
with many practical examples that demonstrate the role of physics in their 
everyday life.  Uses lectures, videos, and demonstrations.  Prepares students to 
pass the general education requirement in physical science. Prerequisite: 
ACT/CPT score of 23, or a minimum grade of C in Math 1010. 3 lecture hours 
per week.  

PHYS 1040 Elementary Astronomy 
3 credits 

Designed for students wanting to fill a physical science requirement and 
interested in astronomy.  A general study of the solar system.  This course will 
use lecture, demonstration, videos, slides, and labs where students will look 
through telescopes to identify planets, stars, constellations and galaxies.  
Successful completion will enable students to understand concepts of the space 
around us and its contents. Lab fee required.  3 lecture hours per week.  

PHYS 1045 Elem.Astronomy Lab 1 
credit 

A lab course to be taken concurrently with PHYS 1040: Astronomy. Lab fee 
required.  3 lab hours per week.  

PHYS 1360 Principles of Physical 
Science 
3 credits 

A lecture/laboratory course designed to provide an introduction to the scientific 
method and its application to the study of selected topics in physics, chemistry 
and geology.   A local 6 hour field trip is also required.  Recommended for 
Elementary Education majors. 3 lecture hours per week.  

PHYS 1365 Prin. Of Physical 
Science Lab 1 credit 

A laboratory course designed to be taken concurrently with PHYS 1360.  A local 
6-hour field trip is also required. Lab fee required. 3 lab hours per week.  

PHYS 2010 College Physics I 
4 credits 

First semester of a general two-semester course for students majoring in pre-
dental, pre-medical and other pre-professional and biological programs. PHYS 
2010 satisfies general education physical science requirements and covers the 
basics of mechanics, heat, and sound. Uses lectures, videos, demonstrations 
and computerized laboratory experiments.  Successful completion of this series 
satisfies physics requirements to meet pre-dental, pre-medical and other pre-
professional and biological programs. Prerequisite: MATH 1060 or concurrently 
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enrolled in Math 1060. 4 lecture hours per week.  

PHYS 2015 College Physics I Lab 1 
credit 

A lab to be taken concurrently with Physics 2010.  Lab fee required.  3 lab hours 
per week.  

PHYS 2020 College Physics II 
4 credits 

A second semester of a general two-semester course for students majoring in 
pre-dental, pre-medical and other pre-professional and biological programs. 
Covers the basics of electricity, magnetism, and light.  Uses lecturers, videos, 
demonstrations and computerized laboratory experiments. Successful 
completion of this series satisfies physics requirements to meet pre-dental, pre-
medical and other pre-professional and biological programs.  Prerequisite: 
PHYS 2010.  This course is offered spring semester only.  4 lecture hours per 
week.  

PHYS 2025 College Physics II Lab 1 
credit 

A lab to be taken concurrently with Physics 2020.  Lab fee required. 3 lab hours 
per week.  

PHYS 2210 Physics for Scientists & 
Engineers I 
4 credits 

An intensive two semester course for students majoring in physical science and 
engineering with fundamental emphasis on mechanics; electricity and 
magnetism; and heat, sound and light.  Uses lectures, videos, demonstrations 
and computerized laboratory experiments to develop the student's interest and 
understanding of the basic principles of physics.  The first course, PHYS 2210 
satisfies general education physical science requirements.   
The course is designed to develop the student's capacity to analyze problems in 
physics and to express solutions in mathematical form utilizing mathematics up 
to and including the use of up-to-date equipment interfaced to computers.  
Successful completion of this series satisfies Physics requirements in physical 
science, engineering, and some biological and plant science programs.  PHYS 
2210 satisfies prerequisites for ENGR 2000.  Prerequisite: MATH 1210. PHYS 
2210 is offered fall semester; PHYS 2220 is offered spring semester.  Lab fee 
required.  4 lecture hours and 3 lab hours per week.  

PHYS 2215 Physics for Scientists & 
Engineers I Lab   
1 credit 

A lab to be taken concurrently with Physics 2210.  Lab fee required.  3 lab hours 
per week.  

PHYS 2220 Physics for Scientists & 
Engineers II 
4 credits 

An intensive two semester course for students majoring in physical science, 
engineering, and some biological and plant science programs, with fundamental 
emphasis on mechanics; electricity and magnetism; and heat, sound and light. 
Uses lectures, videos, demonstrations and computerized laboratory 
experiments to develop the student's interest and understanding of the basic 
principles of physics.  The first course, PHYS 2210 satisfies general education 
physical science requirements.  The course is designed to develop the student's 
capacity to  
analyze problems in physics and to express solutions in mathematical form 
utilizing mathematics up to and including the use of up-to-date equipment 
interfaced to computers.  Successful completion of this series satisfies physics 
requirements to meet in physical science and engineering. PHYS 2210 satisfies 
prerequisites for ENGR 2000. Prerequisite: MATH 1220 and PHYS 2210. PHYS 
2210 is offered fall semester; PHYS 2220 is offered spring semester.  4 lecture 
hours per week.  

PHYS 2225 Physics for Scientists & 
Engineers II  Lab   
1 credit 

A lab course to be taken concurrently with Physics 2220.  Lab fee required. 3 
lab hours per week.  

 
 

PHYS 2710 Introductory Modern 
Physics 
3 credits 

An introductory course for students majoring in physics and some fields or 
engineering.  it is also recommended for chemistry and other science majors.  
Includes relativity, wave-particle duality, an introduction to quantum physics, 
atomic physics, and nuclear physics.  3 lecture hours per week.  

PHYS 2990 Seminar in Physics  For students wishing instruction that is not available through other regularly 
scheduled courses in this discipline.  Occasionally, either students request 
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0.50-3 credits some type of non-traditional instruction, or an unanticipated opportunity for 
instruction presents itself.  This seminar course provides a variable credit 
context for these purposes.  As requirements, this seminar course must first be 
pre-approved by the department chair; second, it must provide at least nine 
contact hours of lab or lecture for each credit hour offered; and third, it must 
include some academic project or paper (i.e., credit is not given for attendance 
alone).  This course may include standard lectures, travel and field trips, guest 
speakers, laboratory exercises, or other non-traditional instruction methods.  
Note that this course is an elective and does not fulfill general education or 
program requirements. Prerequisite: Instructor permission. 

ENGR 1000 Introduction to 
Engineering  
2 credits 

This course is designed for the student who is considering an engineering 
career.  Introduces the students to the various fields of engineering and the 
nature and challenges of the engineering profession.  The educational 
requirements of various fields will be explored. History, ethics, engineering 
method will also be discussed.  Some computer software used by engineers will 
be introduced.  Course includes lecture from both the instructor and guest 
lecturers, assignments, quizzes, and tests.  Successful completion of the course 
should enable the student to know more about engineering and the functions 
and career paths for various branches of engineering.  2 lecture hours per 
week. 

ENGR 2010 Statics, 3 credits This course is designed for the second year engineering student.  Deals with 
the equilibrium of bodies, that is, those that are either at rest or move with a 
constant velocity.  This includes properties of vectors as they apply to force 
systems, including trusses, frames and machines.  Applications of friction, 
forces in beams and cables will be discussed.  Course includes lecture, 
homework assignments, quizzes, and tests. Successful completion of the 
course should ensure students can continue into Dynamics. Prerequisites: 
MATH 1210 and concurrent enrollment in MATH 1220.  3 lecture hours per 
week. 

ENGR 2030 Dynamics, 3 credits This course is designed for the second year engineering student.  This class 
deals with the kinematics of a particle both rectilinear an curvilinear motion.  
Kinetics of a particle including force and acceleration and Newton's laws of 
motion will be discussed.  Planar kinematics and kinetics of a rigid body will be 
covered.  Course includes lecture, assignments, quizzes, and tests.  Successful 
completion of the course should give students the ability to continue with 
engineering classes at a four-year institution. Prerequisite:  ENGR 2010.  3 
lecture hours per week. 

ENGR 2140 Strength of Materials 
3 credits 

This course is designed for the second-year engineering student.  Introduces 
the internal effects (stress, strain, elastic and inelastic behavior, shear and 
bending movement) of loads (axial, torsion, and bending) on engineering 
systems.  Prerequisite: ENGR 2010.  3 lecture hours per week. 

ENGR 2270 Electrical Circuits 
3 credits 

An introductory course designed for students in pre-engineering which presents 
the basic concepts of electric circuit theory.  Curriculum concepts focus on 
circuit theory and include voltage, current, power, resistance, capacitance and 
inductance.  Circuit analysis techniques are taught that include Kirchoff's Laws, 
node voltages, and mesh currents for direct and alternating current.  Circuits 
discussed include first and second order inductive and capacitive, phasers, 
operational amplifiers, and timing. Prerequisite: MATH 1220 and concurrent 
enrollment in MATH 2280. 3 lecture hours per week.  

ENGR 2275 Electrical Circuits Lab, 1 
credit 

An introductory laboratory course for students in pre-engineering that discusses 
electrical circuit measurements and analysis methods.  Several laboratories will 
introduce the student to instrumentation important to the understanding of 
electrical circuit analysis and the safety required with the use of instrumentation.  
Several different circuits will be analyzed including LC and RC circuits, resistive 
networks, operational amplifiers, and AC circuits.  Basic circuit design and 
analysis techniques will be presented using PSPLICE software.  Prerequisite: 
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MATH 1220. 2 lab hours per week. 
ENGR 2300 Engineering 

Thermodynamics 
3 credits 

Fundamentals of thermal energy and work; thermodynamic properties of fluids 
and equations of state; open and closed systems; first and second laws of 
thermodynamics; applications to thermal and mechanical processes.  
Prerequisites:  MATH 1220 and concurrent enrollment in MATH 2210.  3 lecture 
hours per week.  

ENGR 2990 Seminar in Engineering  
0.50-3 credits 

For students wishing instruction that is not available through other regularly 
scheduled courses in this discipline.  Occasionally, either students request 
some type of non-traditional instruction, or an unanticipated opportunity for 
instruction presents itself.  This seminar course provides a variable credit 
context for these purposes.  As requirements, this seminar course must first be 
pre-approved by the department chair; second, it must provide at least nine 
contact hours of lab or lecture for each credit hour offered; and third, it must 
include some academic project or paper (i.e., credit is not given for attendance 
alone).  This course may include standard lectures, travel and field trips, guest 
speakers, laboratory exercises, or other non-traditional instruction methods.  
Note that this course is an elective and does not fulfill general education or 
program requirements. Prerequisite: Instructor Permission.  
 

New Courses To Be Added 

GEO 1220 Historical Geology 
3 credits 

A general survey of Earth, its history, systems and their processes, materials, 
and origins. The interrelated nature of these systems is an integral part of the 
curriculum. Prerequisites: GEO 1110 and 1115. Co-requisite: GEO 1225. 

GEO 1225 Historical Geology Lab, 
1 credit 

The lab to accompany GEO 1220, which is general survey of Earth, its history, 
systems and their processes, materials, and origins. The interrelated nature of 
these systems is an integral part of the curriculum. Co-requisite: GEO 1220. 
(Spring) 

PHYS/CHEM 
/GEO 2600 

Laboratory Safety 
1 credit 

An interdisciplinary, team-taught course that will be an overview of the major 
chemical, biological and physical safety issues related to science laboratories 
and field work. Class will meet once per week and will be taught in a 
lecture/demonstration format. 

CHEM 3000 Quantitative Analysis, 
3 credits 

Covers the basic principles of quantitative analysis: stoichiometry, equilibrium 
theory, volumetric and gravimetric analysis. Prerequisite: A minimum grade of C 
(2.0 or above) in Chem. 1220 
3 lecture hours per week 

PHYS 3500 Analytical Mechanics 
3 credits 

Particle motion, oscillating systems; planetary motion, stability of orbits; 
collisions; Euler's equations, gyroscopic motion; Lagrange's equations, 
Hamilton's equations, theory of vibrations. Prerequisites: PHYS SI2220, MATH 
1200 and MATH 2280. 

PHYS 3510 Electromagnetic 
Theory, 3 credits 

Vector analysis; electrostatics; calculating electric potentials; solving Laplace's 
equation; multipole expansions; electrostatic fields in matter; magnetostatics; 
charges in motion; electrodynamics; Faraday's law; Maxwell's equations. 
Prerequisites: PHYS SI2220, MATH 1200, MATH 2210 and MATH 2280. 

PHYS 3540 Mechanical and 
Electromagnetic 
Waves, 3 credits 

Periodic motions, free and forced vibrations; resonance; normal modes; 
dispersion; boundary conditions; electromagnetic waves and light; the Fresnel 
equations; electromagnetic radiation from accelerating charges. Prerequisites: 
PHYS 3500, 3510. 

PHYS 4610 Quantum Mechanics 
3 credits 

Wave-particle duality, Schrodinger equation, wave function, quantization rules, 
one-dimensional motion, one-electron atoms, spin and orbital angular 
momentum. Prerequisites: PHYS 2710, MATH 2270. Co-requisites: PHYS 
3500; MATH 3710. 

PHYS/CHEM/ 
GEO 3570 

Foundations of 
Science Education 
3 credits 

A thorough investigation of research in science learning and curricular 
standards at the state and national levels. Foundations of the philosophy of 
science and scientific inquiry as applicable to science teaching at the secondary 
level. This course serves as a foundation to a preservice science teacher’s 
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education coursework.  

PHYS/CHEM/ 
GEO 4570 

Secondary Science 
Teaching Methods 
3 credits 

Acquaintance and practice with various teaching and assessment methods. 
Development of science curricula including lesson and unit plans. It is 
recommended that this course be completed immediately before student 
teaching. Prerequisite: Admission to the Teacher Education Program. 

HIST 3350 History and Philosophy 
of Science, 3 credits 

This course covers the evolution and practice of Western science from origins to 
contemporary ideas. 
 

GEOG 3050 Weather and Climate, 
3 credits 

The advanced study of the processes that produce global climate patterns; 
analysis of the prospects and possible repercussions of global climate change; 
and an examination of climatic anomalies such as El Nino, hurricanes, 
tornadoes and other unusual phenomena. Prerequisite: GEOG 1000 or GEO 
1110. 

Secondary Education Teacher (SET) Courses 

SCED 3720 Read/Write in Content 
Areas 
3 credits 

Required for all Secondary Education Teaching (SET) students. Prepares 
secondary education teacher candidates to facilitate reading, writing and study 
skills in the content areas at the middle and secondary school level. 
Recommended to be taken concurrently with SCED 4100, SCED 4600, and 
SCED 4700 (or major equivalent). Practicum required. Prerequisite: Admission 
into the Dixie State College Secondary Education Teacher (SET) program. 2 
lecture and 2 practicum hours per week. 

SCED 4100 Curriculum 
Instruction/Assessment 
3 credits 

Required for all Secondary Education Teaching (SET) students. Examines 
research based curricular, instructional, and assessment issues, and national, 
state, and district standards. Prepares secondary education teacher candidates 
to unwrap state content standards and write objectives/enduring 
understandings, design formative and summative assessments, and align 
instruction with objectives and assessments. The primary models for this course 
will include Understanding by Design (UbD) and Professional Learning 
Communities (PLC). Practicum required. Prerequisite: Admission into the Dixie 
State College Secondary Education Teaching (SET) program. 2 lecture hours 
and 2 practicum hours per week. 

SCED 4600 Classroom 
Management, 3 credits 

Required for all Secondary Education (SET) students. Designed for the 
management and leadership of the middle and high school classrooms. Areas 
include: discipline, procedures and routines, interpersonal relationships, 
classroom environment, learner motivation, and parental involvement. Students 
will design a comprehensive Classroom Management Plan (CMP). Practicum 
required. Prerequisite: Admission to the Secondary Education Teaching (SET) 
program. 2 lecture and 2 practicum hours per week. 

SCED 4700 Content Methods  
3 credits 

Required for all Secondary Education Teaching (SET) students. Education and 
academic content faculty will work together to ensure content knowledge and 
effective pedagogy are appropriate for secondary (7-12th) learning 
environments. Lecture, seminar discussion, and practicum experiences in local 
secondary schools are the modes of instruction for this course. Teacher 
candidates will develop lesson plans based on national and state standards that 
include subject matter, instructional methods, assessments, and analysis of 
student learning from their practicum experience. Can be substituted with an 
equivalent methods course in a specific content area. Practicum included. 
Prerequisite: Admission to the Secondary Education Teaching (SET) program. 2 
lecture hours and 2 practicum hours per week. 

SCED 4900 Secondary Student 
Teaching, 10 credits 

For all Secondary Education Teaching (SET) students. Thirteen (13) weeks of 
fulltime student teaching in a secondary school classroom (grades 7-12). 
Cooperating (mentor) teachers support teacher candidates as they are given 
responsibility of all aspects of teaching and learning in the classroom. DSC 
faculty members supervise and evaluate the teacher candidates using the 
department of education assessment tool. At the successful conclusion of the 
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course, the teacher candidate will have completed the required content 
coursework and the student teaching requirement, and they will be eligible for 
the Utah Secondary Teaching License. Must be taken concurrently with SCED 
4989. Prerequisite: Admission to the Secondary Education Teaching (SET) 
program. 40 hours per week. 

SCED 4989 Student Teaching 
Seminar, 2 credits 

Required for all Secondary Education Teaching (SET) students. Teacher 
candidates debrief and collaborate about special topics such as classroom 
management, lesson design, assessment, and instructional strategies. The 
purpose of this seminar is to solidify the pre-service experiences, present the 
professional portfolio and teacher work sample in its entirety and to dialogue 
with educational professionals to plan professional development subsequent to 
graduation. Must be taken concurrently with SCED 4900. Prerequisite: 
Admission to the Secondary Education Teaching (SET) program. 2 lecture 
hours per week. 
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Appendix B 

Hypothetical Program Schedule, Baccalaureate of Science in Physical Science Composite Teaching 

Semester 1 

Course Credits 

ENGL 1010, Introduction to Writing 3 

American Institutions (see list) 3 

MATH 1210 4 

CHEM 1210 w/Lab 5 

CHEM 1001, Freshman Experience 1 

Total 16 

 

Semester 2 

Course Credits 

ENGL 2010, Intermediate Writing 3 

BIOL 1610 w/Lab 4 

MATH 1220 4 

CHEM 1220 w/Lab 5 

Total 16 

 

Semester 3 

Course Credits 

GEO 1110 w/Lab, Physical Geology 4 

HUM/LIT (see list) 3 

PHYS 1040 w/Lab, Astronomy 4 

PHYS 2210 /Lab, Physics for Scientists and Engineers I 5 

PHYS/CHEM/GEO 2600, Laboratory Safety  1 

Total 17 

 

Semester 4 

Course Credits 

GEO 1220 w/Lab, Historical Geology 4 

Social Science (see list) 3 

Fine Arts (see list)  3 

PHYS 2220 w/Lab, Physics for Scientists and Engineers II 5 

Total 15 

 

Semester 5 

Course Credits 

GEOL 3210, Weather and Climate 3 

CHEM 3000, Quantitative Analysis 3 

EDUC 1010, Intro to Education 3 

PHYS 2710  Introduction to Modern Physics 3 

EDUC 2500, Tech. for Educators 3 

Total 15 
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Semester 6 

Course Credits 

Physical Science Elective 4 

HIST 3350, History and Philosophy of Science 3 

EDUC 2010, Intro to Teaching Exceptional Students 3 

EDUC 2400 ,Foundations of Multiculturalism 3 

PHYS 3750, Foundations of Science Education 3 

Total 16 

      

Semester 7 

Course Credits 

SCED 3720, Reading/Writing in Content 3 

SCED 4100, Curriculum Instr. & Assessment 3 

SCED 4600, Classroom Management 3 

EDUC 3100, Educational Psychology 3 

PHYS 4570, Secondary Education Teaching Methods 3 

CHEM 4800, Independent Research 1 

Total 16 

 

Semester 8 

Course Credits 

SCED 4900, Secondary Student Teaching 10 

SCED 4989, Student Teaching Seminar 2 

Total 12 

 
Total Credits = 122
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Appendix C: Faculty Credentials 

Content Area Faculty 

Faculty Degree Area Institution Awarding 
Highest Degree/Year 

Years in 
Higher Ed 

Sarah Morgan Black MS Organic Chemistry Brigham Young Univ.  
1998 

12 

Gary Cooper PhD Analytical Chemistry Arizona State Univ., 2001 10 

David C. Feller PhD Computational Chemistry Brigham Young Univ., 
1989 

25 

Robert Cowan PhD Inorganic Chemistry UC, San Diego, 1989 25 

Kelly Bringhurst MS Geological Sciences Univ. of California, SD, 
1987 

25 

Jerry D. Harris PhD Earth and Environmental Science U. of Pennsylvania, 2004 17 

Peter Van Valkenberg MS Earth Science Northern Arizona U., 
1988 

20 

Victor Hasfurther Ph.D Civil Engineering; Water Resources Utah State Univ., 1971 40 

Steven Sullivan MS Physics Brigham Young Univ., 
1994 

18 

Ken Pyles  
(.74 contracted) 

MS Chemistry Eastern Illinois Univ., 
1970 

 

Max Rose, Professor 
Emeritus 

Ph.D Chemistry   

 
Education Faculty 

Faculty Degree Area of Specialization Institution awarding 

degree and date 

Tracy Wheeler Ed.D Classroom Management & Motivation; 

Educational Technology; Multicultural; 

Curriculum Design & Assessment 

Utah State Univ., 2006 

John Goldhardt Ed.D Educ.Psychology; Classroom Mgmt. 

Secondary; Multicultural Ed; Curriculum, 

Instruction & Assessment; WCSD Liaison 

U. of Nevada Las Vegas, 

2004 

Brenda Sabey Ph.D Curriculum & Instruction; Literacy Studies U. of Nevada, Reno, 

1997  
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Chizu Matsubara-

Jaret 

Ph.D. Curriculum & Instruction/TESOL University of Nevada, 

2007 

Shirley Davis Ph.D. Curriculum & Instruction, Learning 

Technologies 

New Mexico State, 2003 

Sandy Peterson Ph.D. Curriculum & Instruction, Cultural Foundations 

of Education, Math Endorsement in progress 

U of U, 1999 

Nancy Hauck Ed.D in 

progress 

Curriculum & Instruction Utah State (in progress) 

Harry Odil MA Foundation Courses; SET Advisor University of No. 

Colorado  

 

 

 

 

Part-time and Adjunct Faculty 

Faculty Degree Area 

David Black M.S. GEO 1010 

David Burr B.S. CHEM 1115, CHEM 1215, CHEM 1225 

Janice Hayden M.S. GEO 1010, GEOG 1000, GEO 1110/1115, PHYS 1010 

Dale Felix Ph.D. CHEM 

Paul Shirley B.S. CHEM, MATH 

William Koldewyn Ph.D. PHYSICS 
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Appendix D: Program Standards, Goals, and Assessment 

From: NSES Professional Development Standards for Teachers of Science 

 
Four assumptions about the nature of professional development experiences and about the context 
within which they take place frame the professional development standards: 

 Professional development for a teacher of science is a continuous, lifelong process. 

 The traditional distinctions between ''targets," "sources," and "supporters" of teacher 

development activities are artificial. 

 The conventional view of professional development for teachers needs to shift from technical 
training for specific skills to opportunities for intellectual professional growth. 

 The process of transforming schools requires that professional development opportunities be 

clearly and appropriately connected to teachers' work in the context of the school. 

  

Professional Development Standard A 
Professional development for teachers of science requires learning essential science content through 
the perspectives and methods of inquiry. Science learning experiences for teachers must 

 Involve teachers in actively investigating phenomena that can be studied scientifically, 

interpreting results, and making sense of findings consistent with currently accepted 
scientific understanding. 

 Address issues, events, problems, or topics significant in science and of interest to 

participants. 

 Introduce teachers to scientific literature, media, and technological resources that 
expand their science knowledge and their ability to access further knowledge. 

 Build on the teacher's current science understanding, ability, and attitudes. 

 Incorporate ongoing reflection on the process and outcomes of understanding science 

through inquiry. 

 Encourage and support teachers in efforts to collaborate. 

  

Professional Development Standard B 
Professional development for teachers of science requires integrating knowledge of science, learning, 
pedagogy, and students; it also requires applying that knowledge to science teaching. Learning 

experiences for teachers of science must 

 Connect and integrate all pertinent aspects of science and science education. 

 Occur in a variety of places where effective science teaching can be illustrated and modeled, 

permitting teachers to struggle with real situations and expand their knowledge and skills in 
appropriate contexts. 

 Address teachers' needs as learners and build on their current knowledge of science content, 

teaching, and learning. 

 Use inquiry, reflection, interpretation of research, modeling, and guided practice to build 

understanding and skill in science teaching. 

  

Professional Development Standard C 
Professional development for teachers of science requires building understanding and ability for 

lifelong learning. Professional development activities must 

 Provide regular, frequent opportunities for individual and collegial examination and reflection 
on classroom and institutional practice. 

 Provide opportunities for teachers to receive feedback about their teaching and to understand, 

analyze, and apply that feedback to improve their practice. 

 Provide opportunities for teachers to learn and use various tools and techniques for self-

reflection and collegial reflection, such as peer coaching, portfolios, and journals. 

 Support the sharing of teacher expertise by preparing and using mentors, teacher advisers, 
coaches, lead teachers, and resource teachers to provide professional development 

opportunities. 
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 Provide opportunities to know and have access to existing research and experiential 

knowledge. 

 Provide opportunities to learn and use the skills of research to generate new knowledge about 
science and the teaching and learning of science. 

  

Professional Development Standard D 
Professional development programs for teachers of science must be coherent and integrated. Quality 

preservice and inservice programs are characterized by 

 Clear, shared goals based on a vision of science learning, teaching, and teacher development 
congruent with the National Science Education Standards. 

 Integration and coordination of the program components so that understanding and ability can 

be built over time, reinforced continuously, and practiced in a variety of situations. 

 Options that recognize the developmental nature of teacher professional growth and individual 

and group interests, as well as the needs of teachers who have varying degrees of experience, 

professional expertise, and proficiency. 

 Collaboration among the people involved in programs, including teachers, teacher educators, 
teacher unions, scientists, administrators, policy makers, members of professional and 

scientific organizations, parents, and business people, with clear respect for the perspectives 
and expertise of each. 

 Recognition of the history, culture, and organization of the school environment. 

 Continuous program assessment that captures the perspectives of all those involved, uses a 

variety of strategies, focuses on the process and effects of the program, and feeds directly 
into program improvement and evaluation. 

 

DSC SET Program Requirements: 

Students who are admitted into the SET program must successfully meet the general education course 
requirements and complete five pre-education core requirements with a minimum of a 3.0 GPA. These 
requirements include introduction courses in the field of education, multicultural education, exceptional 
learners, education technology, and educational psychology.  

The first semester curriculum for SET students includes professional secondary courses in reading/writing 
in the content areas, curriculum design, instruction, and assessment, classroom management, and a 
general content methods course for post-baccalaureate students or a content methods course in the 
academic major department for the undergraduate degree in the candidates’ major content area. Most of 
these courses are a combination of lecture/practicum or lecture/lab. The second semester includes the field 
experience of student teaching and a student teaching seminar.  The total program licensure requirement is 
36 credits. 

The program requires candidates to successfully complete all courses, field experiences, and to take and 
pass the Praxis II text in their major content area as identified by the Utah State Office of Education. 

SET Program Advisement and Monitoring: 

Program advisors monitor students’ GPAs every semester and report this information to the department 
chair and the SET director. If a student’s GPA falls below 3.0, a meeting is required and a plan developed 
to meet GPA requirements. The student is placed on academic probation with a letter included in his or her 
file. If the required GPA is still not achieved, the student may be dropped from the program. Students are 
aware of the college appeal process, which would consist of a formal letter to the associate dean, 
requesting a meeting to discuss possible options. 



 

 
29 

SET Program Claims and Alignment with TEAC, INTASC, and UPTS Standards: 

Program Claim TEAC Q.P 1 INTASC UPTS 

Diversity (DM1) Multicultural Perspectives and Accuracy (QP 1.4.2) 2,3 1,2,3,5 

Effective Pedagogy (DM2) Pedagogical Knowledge (QP1.2) 4,7,8 1-4 

Subject Matter (DM3) Subject Matter Knowledge (QP1.1) 1,7 1,2 

Environment (DM4) Caring and Effective Teaching Skill (QP1.3) 2,5,6 1,2 

Reflective (DM5) Learning How to Learn (QP1.4.1) 9.10 3.5 

Teaching Disposition (DM6) Caring and Effective Teaching Skill (QP1.3) 3,10 5 

 

Description of Program Claims 

Claim 1: Diversity – Teacher candidates understand that diversity differences (i.e. race, gender, ethnicity, 

culture, exceptionalities, individual differences, etc.) affect learning and they know how to provide 
educational opportunities that meet the needs of all students. According to TEAC’s cross-cutting theme of 
Multicultural Perspectives, ―Candidates must demonstrate that they have learned accurate and sound 
information on matters of race, gender, individual differences, and ethnic and cultural perspectives.‖ This 
theme aligns directly with the program’s Diversity claim and is also integrated through all program claims. 

Claim 2: Effective Pedagogy – Teacher candidates can create effective and meaningful instruction and 

assessment for all students based on required subject matter knowledge, state content standards, 
curriculum goals, and use of technology. This claim requires teacher candidates to convert multiple sources 
of knowledge and resources (e.g. subject matter, state content standards, assessments, technology, etc. 
into effective and meaningful lessons. The cross-cutting theme of technology is also embedded in all of the 
D.E.S.E.R.T. model principles, but for specific measurements has been placed under this claim. 

Claim 3: Subject Matter – Teacher candidates have a strong knowledge of the subject matter they will 

teach and can facilitate the acquisition of that knowledge in their students. This claim aligns directly with the  
TEAC quality principle of Subject Matter Knowledge 

Claim 4: Environment – Teacher candidates can create physically and emotionally safe classroom 

environments that encourage active learning, self-motivation, and cooperative interaction among students. 
This claim aligns with the TEAC quality principle of Caring and Effective Teaching and requires candidates 
to teach caringly, effectively, and in a professional manner. A safe classroom environment shows students 
a teacher cares about their physical and emotional needs. It also embraces structure and policies that 
demonstrate a professional expectation for learning.  

Claim 5: Reflective – Teacher candidates will be active learners and reflective practitioners, individually and 

with their colleagues. This claim aligns with TEAC’s cross-cutting theme of Learning How to Learn. A 
reflective practitioner is one who becomes an active learner, develops the knowledge and skills needed to 
transfer what he or she has learned to new situations, and has a desire and disposition of life-long learning. 
This theme has been indentified under this claim, but these principles are embedded throughout the 
program. 

Claim 6: Teaching Disposition – Teacher candidates will foster a caring and professional relationship with 

students that focuses on acceptance and their educational needs. This claim embraced TEAC’s quality 
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principle of Caring and Effective Teaching Skill. Teacher candidates need to develop professional 
relationships with their students that show students they are accepted. The teacher cares about them and 
will use effective teaching skills to ensure they reach their highest potential. 

Program Assessment and Rationale: 

The faculty and staff assess whether candidates have met the D.E.S.E.R.T. model claims through a variety 
of sources which include: 

 Grades from coursework 

 Standardized tests (Praxis II) 

 Field experiences (practicum and student teaching) 

 Final program assessments (teacher work sample and electronic portfolio) 
A summary of the program’s claims, assessments, and rationale is in the following table: 
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Program Claims, Evidence and Rationale 

Program Claim Evidence Rationale 

Diversity EDUC 2400; Multicultural Education/ESL Course Grade Course grade demonstrates content knowledge of multicultural perspectives/accuracy 

DM1 Field Score Student teaching final evaluation (1-5 scale) measures understanding and practice of multicultural 
perspectives 

Effective 
Pedagogy 

Overall GPA of Methods Courses Methods courses focus on pedagogical knowledge and practice through practica field 
experiences 

EDUC 4500/2500 Technology Course Grade Course grades demonstrate technology knowledge and skills based on curriculum and 
instructors’ multiple assessment measures 

E-portfolio Total Scores Scores demonstrate knowledge and skills in technology and effective pedagogy from artifacts and 
rationales 

DM2 Field Experience Final Score (Average of 4 items) Student teaching final evaluation (1-5 scale) measures effective pedagogy in the curriculum 
taught by candidates 

Teacher Work Sample (TWS) Analysis Score TWS analysis score measures effective pedagogy from a curriculum unit taught to students by 
candidates 

Subject Matter Major GPA Course content is aligned with subject matter knowledge, instructors are knowledgeable about 
relevant subject matter and grades incorporate multiple measure of subject matter knowledge 
over the course of the candidate’s program. 

Praxis II Test Score Praxis II tests have been validated by experts for the purpose of measuring subject matter 
knowledge of specific content areas 

DM# Field Score Student teaching final evaluation (1-5 scale) measures subject matter knowledge in the 
curriculum taught by candidates. 

Environment DM4 Field Score Student teaching final evaluation (1-5 scale) measures class environment, management, and 
cooperation among students 

Teacher Work Sample Design/Instruct Score TWS design/instruct section measures class environment created from detailed lessons that 
demonstrate active learning strategies that motivate student learning from a curriculum unit 
taught by candidates 

Reflective DM5 Field Score (Average of 2 items) Student teaching final evaluation (1-5 scale) measures reflective attitude and desire of learning 
how to learn 

Teacher Work Sample Reflection Score TWS reflection score measures candidates self-evaluation, reflection, and ways to improve 
practices from teaching  a curriculum unit 

Teaching 
Disposition 

DM6 Field Score (Average of 3 items) Student teaching final evaluation (1-5 scale) measures candidates’ teaching dispositions of 
caring/professional relationships with students as demonstrated by their effective teaching skills 
that address student needs 

Teacher Work Sample Total Score TWS total score measures teaching disposition components of caring and effective teaching skills 
that are included in all areas of the TWS assessment 
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Appendix D, continued:   

INTASC Standards: The Interstate New Teacher Assessment and Support Consortium (INTASC standards 

reflect the professional consensus of what beginning teachers should know and be able to do.  The 

standards and the key indicators associated with them follow.  They provide the framework for the rubrics 

used to assess the products. 

Principle #1: The teacher understands the central concepts, tools of inquiry, and structures of the 

discipline(s) he or she teaches and can create learning experiences that make these aspects of subject 

matter meaningful for students. 

Principle #2: The teacher understands how children learn and develop, and can provide learning 

opportunities that support their intellectual, social, and personal development. 

Principle #3: The teacher understands how students differ in their approaches to learning and creates 

instructional opportunities that are adapted to diverse learners. 

Principle #4: The teacher understands and uses a variety of instructional strategies to encourage students’ 

development of critical thinking, problem solving, and performance skills. 

Principle #5: The teacher uses an understanding of individual and group motivation and behavior to create 

a learning environment that encourages positive social interaction, active engagement in learning, and self-

motivation. 

Principle #6: The teacher uses knowledge of effective verbal, nonverbal, and media communication 

techniques to foster active inquiry, collaboration, and supportive interaction in the classroom. 

Principle #7: The teacher plans instruction based upon knowledge of subject matter, students, the 

community, and curriculum goals. 

Principle #8: The teacher understands and uses formal and informal assessment strategies to evaluate and 

ensure the continuous intellectual, social, and physical development of the learner. 

Principle #9: The teacher is a reflective practitioner who continually evaluates the effects of his/her choices 

and actions on others (students, parents, and other professionals in the learning community) and who 

actively seeks out opportunities to grow professionally. 

Principle #10: The teacher fosters relationships with school colleagues, parents, and agencies in the larger 

community to support students’ learning and well-being. 
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Appendix D, continued: Physical Sciences Learning Goals and Outcomes 

Department Mission Goal #1: 

Provide students with knowledge and skills necessary to understand, assess, and utilize elements of the 
physical sciences they will encounter in the 21st century.  

Learning Outcomes: 

 1.a Students will practice and demonstrate science principles via laboratory experiments, field  
  experience, and undergraduate research projects. 

 Assessment: 

 1. Students will take an Independent Research course in their senior year to evaluate their  
  skills in understanding, analyzing, and utilizing the concepts and tools of science, and their 
  ability to communicate clearly and effectively with others in written and oral reports. 

 2. Students’ test scores in exams and laboratories will be monitored and analyzed to assess  
  whether effective teaching and learning is taking place at every level. 

 3. Students will be invited and encouraged to pursue undergraduate research projects and to  
  collaborate with faculty members in research and publication, and numbers and quality of  
  such activities will be tracked and evaluated. 

Department Mission Goal #2:  

Teach students, in a clear and understandable manner, the scientific process and fundamental scientific 
concepts upon which further, life-long scientific understanding can be built.  

Learning Outcomes: 

 2.a Students will learning the fundamental scientific concepts and the scientific process. 

 2.b Students will be taught by qualified and skills professors and instructors who will   
  demonstrate and model concepts and principles in theory and in practical application. 

 Assessment: 

 1. Students will be evaluated during their SCED courses for foundational knowledge and  
  ability to communicate it through examinations and writing assignments. 

 2. Students will be observed and evaluated during student teaching regarding their ability to  
  articulate the scientific process and fundamental scientific concepts to students. 

 3. Students, supervisors, and teaching colleagues will regularly evaluate effective teaching  
  performance through student opinion-of-instruction surveys, supervisor in-class   
  evaluations, and collaborative work. 

 4. Faculty will attend faculty development activities to hone pedagogical skills, and they will  
  regularly attend conferences and colleagues’ meetings to enhance subject knowledge and  
  presentation methods. 
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Department Mission Goal #3:  

Provide courses that will enable students with the skills and opportunities necessary to make independent, 
empirical inquiries about the natural world, apply scientific principles, develop critical decision-making 
abilities, and understand the roles physical sciences play in technological advancement.  

Learning Outcomes: 

 3.a Program curriculum will meet students’ needs in preparing them to be effective secondary  
  science teachers or to pursue continuing education in graduate school.  

 3.b Graduates of the DSC Physical Science Composite Teaching program will be sought by  
  employers and recognized for the quality of their education. 

 Assessment: 

 1. Students will pass all courses in their major with a grade of C or higher and will pass all  
  final exams in each course with scores that exceed the 50th percentile. 

 2. Placement of graduates will be monitored annually. Surveys of graduates and employers  
  will assess students’ preparation for secondary teacher positions. 

 3. Program curriculum will be regularly reviewed by faculty and deans for appropriate  
  content; assessment will include students’ ability to efficiently progress to their degree. 
  

Department Mission Goal #4: 

Offer courses that allow students to make informed personal and social decisions about ever increasing 
amounts of relevant scientific information and its relevance to society. 

Learning Outcomes: 
  
 4.a In written work, examinations, and class discussions, students will demonstrate awareness 
  of the relationships of science and scientific research to real-world application, and the role 
  science plays in shaping understanding of the natural world and human relationships. 
 4.b In written work, examinations, and laboratory research activities students will demonstrate  
  knowledge and competence in acceptable scientific method and scientific ethics.  
 Assessment: 
  1. Departmental rubrics for evaluation of student papers and examinations (to be  
   developed) will include standards for scientific-sociological literacy. 
  2. Rubrics will identify standards for evaluation of laboratory research and ethical  
   issues in the sciences. 
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Appendix D, continued: Alignment of DSCS Standards with NSES and SET Standards:  
 

DSC Standard NSES Standard SET Standard 

Standard #1: Provide students with 
knowledge and skills necessary to 
understand, assess, and utilize 
elements of the physical sciences 
they will encounter in the 21st 
century. 

Standard A: Professional 
development for teachers of science 
requires learning essential science 
content through the perspectives 
and methods of inquiry.  

Claim 3:  Teacher candidates have a 
strong knowledge of the subject matter 
they will teach and can facilitate the 
acquisition of that knowledge in their 
students. 

Standard  #2: Teach students, in a 
clear and understandable manner, 
the scientific process and 
fundamental scientific concepts 
upon which further, life-long 
scientific understanding can be built.  

Standard C: Professional 
development for teachers of science 
requires building understanding and 
ability for lifelong learning. 

Claim 5:  Teacher candidates will be 
active learners and reflective 
practitioners, individually and with their 
colleagues. A reflective practitioner is 
one who becomes an active learner, 
develops the knowledge and skills 
needed to transfer what he or she has 
learned to new situations, and has a 
desire and disposition of life-long 
learning. 

Standard #3: Provide courses that 
will enable students with the skills 
and opportunities necessary to make 
independent, empirical inquiries 
about the natural world, apply 
scientific principles, use technology, 
develop critical decision-making 
abilities, and understand the roles 
physical sciences play in 
technological advancement. 

Standard A: Introduce teachers to 
scientific literature, media, and 
technological resources that expand 
their science knowledge and their 
ability to access further knowledge. 

Claim 2: Teacher candidates can 
create effective and meaningful 
instruction and assessment for all 
students based on required subject 
matter knowledge, state content 
standards, curriculum goals, and use 
of technology. This claim requires 
teacher candidates to convert multiple 
sources of knowledge and resources 
(e.g. subject matter, state content 
standards, assessments, technology, 
etc. into effective and meaningful 
lessons. 

Standard #4: Offer courses that 
allow students to make informed 
personal and social decisions about 
ever increasing amounts of relevant 
scientific information and its 
relevance to society. 
 

Standard B: Professional 
development for teachers of science 
requires integrating knowledge of 
science, learning, pedagogy, and 
students; it also requires applying 
that knowledge to science teaching. 
 

Claim 1: Teacher candidates 
understand that diversity differences 
(i.e. race, gender, ethnicity, culture, 
exceptionalities, individual differences, 
etc.) affect learning and they know 
how to provide educational 
opportunities that meet the needs of all 
students. 
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Appendix E: Val A. Browning Library Holdings 

 

 

TO:  Peter VanValkenburg      DATE: 21 June 2010 

  Physical Science Composite Teaching degree 

 
From:   Dianne Hirning 

  Librarian, Liaison to the Science Department 

 
RE:  Library Resources to support a degree for the physical sciences in secondary education  
 

The Val A. Browning Library works to provide excellent academic support to all programs at 

Dixie State College.  Students and faculty find good service in the physical library on 

campus, as well as excellent resources online through the “virtual library” provided on our 

web page.   

The Val A. Browning Library is open more than 90 hours a week:  

LIBRARY HOURS    Monday – Thursday:      7:30 am –11:45 pm 

DURING SEMESTERS:  Friday:      7:30 am -- 6:45 pm 

    Saturday:   12:00 pm – 6:45 pm 

    Sunday:     3:00 pm -- 9:45 pm 

 

LIBRARY HOURS  Monday – Friday    8:00 am – 4:45 pm 

DURING BREAKS:  Saturday, Sunday    CLOSED 

LIBRARY HOURS  Summer hours will be posted on the library web page. 

DURINGSUMMER TERMS: Monday – Thursday   7:30 am – 7:45 pm 

                                              Friday:      7:30 am – 4:45 pm 

                                                    Saturday                                     12:00 pm - 6:45 pm 

                                              Sunday                                       12:00 pm - 6:45 pm 

 

LIBRARY LIAISON: A library liaison is assigned to each program.  This librarian works to support 

departmental needs for library materials, library instruction or other library needs.  He or she is the library 

advocate for the assigned program area.  Dianne Hirning is the liaison assigned to the physical sciences, 

the area which includes the programs physics, chemistry and geology. 

 



 

 
37 

LIBRARY REFERENCE DESK:  Librarians are available weekdays throughout the day and evening to 

assist with reference queries or questions related to the library.  Reference phone number: 435-634-2081.  

LIBRARY ONLINE ACCESS:   The Library’s online access (the virtual library, if you will) is equally 

important to students and faculty at Dixie State College. It is accessed through the library home page.   

LIBRARY HOME PAGE: (http://library.dixie.edu/) This website, accessible from the DSC home page, is 

the most complete access to the library and its services.  Faculty should pay particular attention to the 

section on FACULTY SERVICES.  Users will find that ARTICLE DATABASES and INTERNET 

RESOURCES each have subject specific areas that focus on resources for particular disciplines.   

 

BOOKS AND MORE (including the Library Catalog): Using this access tab, the library user has access to 

print and electronic books in the Val A. Browning Library, as well as access through WorldCat, the 

collections of libraries in Utah. 

 Library Catalog:  Provides access to materials (in print or electronic format) in the Val A. 
Browning Library.  The user can also check on his or her own account, or place a hold on 
materials not currently available.  

 EBook Collections:  The library has a strong collection of more than 40,000 electronic 
books, including encyclopedias and other reference resources that are accessible to the 
DSC community on or off campus.  Off campus access requires passwords, which are 
available at the Reference Desk.  Online book collections include: Ebrary (over 40,000 
titles); Safari Books (a special collection of books to support the computer and technology 
programs); NetLibrary (4000+ titles); STAT!Ref (a collection of online health science 
books and tools, as well as specialized reference collections to support research across 
the curriculum.    

 Interlibrary Loan:  The Browning Library orders materials through the ILLiad System.  
Users place orders through the online system and requests are facilitated by Dianne 
Hirning, Interlibrary Loan Librarian.  Library users may request books or articles through 
interlibrary loan.  Because there is a cost to the institution for each ―ill‖ request, patrons 
are encouraged to utilize resources on campus before requesting materials elsewhere.  

 Electronic Reserves:  If a faculty member places materials on electronic reserve, they are 
accessible, using a course password, from the library home page.   
 

ARTICLE DATABASES are accessible through the library home page.  There is specific electronic access 

to databases useful for particular subject disciplines, including specific links for the Sciences and for 

Education.  We have appended a complete list of databases, with annotations for your perusal.   

 

INTERNET RESOURCES provides a link to authoritative websites in specific subject areas. LIBGUIDES 

for subject areas are also available from this link. The General Reference LIBGUIDE 

http://libguides.dixie.edu/reference  will be useful to any student or researcher. The Education LIBGUIDE 

http://libguides.dixie.edu/education  has resources for students in the Education department.  A Science 

LIBGUIDE is in process and should be published in July 2010 and will be accessible from our LIBGUIDE 

homepage http://libguides.dixie.edu/index.php. 

 

HELP is available from the Library Home Page.  This link will take the user to LIB GUIDES, to specific 

subject areas and to ―contact a librarian.‖   

 

http://library.dixie.edu/
http://libguides.dixie.edu/reference
http://libguides.dixie.edu/education
http://libguides.dixie.edu/index.php
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FINAL REMINDERS:  The library is the gateway to information access—whether a user works with the 

excellent team of professionals in the library, or accesses our ―virtual library‖ of online resources which is 

available 24 hours a day.  The library home page URL is: http://library.dixie.edu/   

COLLECTION STATISTICS:  

COLLECTIONS Added  Held at the end of 

the year  

Comments 

Books 5,702 97,969 Considerable weeding of materials 

as part of reclassification project 

E-Books 367 40,318 Several of the eBook collections 

are subscription based and grow 

without specific library selections 

Microforms 12 17,714   

Audiovisual Materials 1,178 10,678   

Current serial titles (print)  2 183 Preference is given to online 

formats of journals; if full text 

journals are included in databases, 

we generally do not select print 

versions. 

Electronic Reference 

Sources and Aggregation 

Services 

13 96  Electronic Resources include 

aggregated journal databases, 

as well as collections of eBooks.  

 

PERIODICALS: Periodicals and Journals are essential resources for current information.  Some essential 

journals to the physical sciences that we hold in print are: the Journal of Chemical Education, Geology, 

and Science.  Online access allows the student, faculty member or researcher to search through a wide 

range of journals simultaneously. It is the library’s policy to provide online access whenever possible as 

this allows multiple users to access the same material from where ever they are working.  If a journal is 

provided full text in an online format, the library does not generally order print versions.  Our electronic 

resource librarian tells us that more than 40,000 periodical titles are available online through our 

aggregated databases.  Some of our most useful databases in the area of science are the American 

Chemical Society Journals, ScienceDirest and Web of Science.  The databases relating to science can 

be found at: http://library.dixie.edu/article/sciencetech.html.  The database list for the education 

department can be found at:  http://library.dixie.edu/article/education.html.   Attached to this report is an 

annotated list of the databases pertaining to the physical sciences. 

PRINT RESOURCES FOR PHYSICS, CHEMISTRY AND GEOLOGY:  Print resources are available 

through the online library catalog.  It is not possible to provide an accurate count of materials for a 

particular area, because there is overlap from one area to another. For example, materials on teaching 

Science may be found in the L’s, and the Q’s. Most materials on Physical Sciences will be found in the 

Q’s.   

http://library.dixie.edu/
http://library.dixie.edu/article/sciencetech.html
http://library.dixie.edu/article/education.html
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A more effective way to analyze the collection is to do a subject or keyword search in the catalog on the 

particular subject for which the user is searching.  This search will lead the user to print and electronic 

materials.   

EBOOKS FOR PHYSICS, CHEMISTRY AND GEOLOGY: Electronic books are an important part of our 

library collection. E-books have a number of advantages for DSC users.  They can be accessed from any 

computer. They are fully searchable.   They do not have to be checked out or carried.  Programs allow 

the user to create a bookshelf, and to save specific citations and quotes.  A search in the ebrary database 

for the subject ―chemistry‖ yielded 14,189 individual documents.  A search for the keywords ―teach*‖ and 

―chemistry‖ yielded 8, 398 documents.  A search on Physical Science identified over 1, 000 documents.  

Online encyclopedias are also very useful.  Some of the Gale Virtual Reference Library resources are 

provided below.  Annotations are taken from the descriptions of the works.   

 

 

 

 

 

 

 

In our Oxford Reference Online database, there are a couple of online dictionaries that are of great use.  

Annotations are taken from the descriptions of the works.   

A Dictionary of Physics.  Edited by John Daintith. Sixth edition 2009. 

Over 3,800 entries  

 

Chemical Elements: From Carbon to Krypton. Lawrence W. Baker 

and David E. Newton, eds. Detroit: UXL, 2006. 686 pp. 3 vols. 

 

Provides in-depth information on 112 known chemical elements. 

For younger and middle school students, but also appropriate for 

high school students. 

Van Nostrand's Encyclopedia of Chemistry. Glenn D. Considine, 

ed. 5thed. Hoboken, NJ: Wiley-Interscience, 2005. 1831 pp. 

 

Captures the expansion of chemistry into new fields and the impact 

related sciences have had on the increasingly interdisciplinary 

nature of chemistry. In addition to "classic" topics in chemistry, it 

covers such new topics as nanotechnology, fuel cell technology, 

combinational chemistry, and materials science. 
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This is the most popular dictionary of physics available. It contains over 3,800 entries covering all 

commonly encountered physics terms and concepts, as well as terms from the related fields of 

astronomy, astrophysics, and physical chemistry. With 200 new entries and expanded coverage in areas 

including applied physics, statistical distributions, polymers, and nanoscience, A Dictionary of Physics is 

more comprehensive than ever before.  

 

The dictionary is generously illustrated with over 120 diagrams, graphs, and tables. Feature entries 

provide in-depth analysis of key topics such as crystal defects, magnetic resonance imaging, and the 

solar system. Three feature entries on low-temperature physics, nanophysics, and quantum 

entanglement are completely new to this edition, as are entry-level web links.  

 

Ideal for students of physics at A-Level and undergraduate level, as well as students of related science 

subjects. Also valuable for professionals and for anyone who comes into contact with physics terms and 

concepts. 

A Dictionary of Chemistry, Edited by John Daintith. Sixth edition, 2008. 

The sixth edition of this popular dictionary covers all aspects of chemistry, from physical chemistry to 

biochemistry. Fully revised and updated, it boasts broader coverage in subject areas such as forensics, 

metallurgy, materials science, and geology, increasing the dictionary’s appeal to students in these 

related fields. There are also biographical entries on key figures, highlighted entries on major topics such 

as polymers and crystal defects, and chronologies charting the main discoveries in atomic theory, 

biochemistry, explosives, and plastics. A new feature is the inclusion of entry-level web links.  

 

With over 4,700 entries, including over 200 new terms for this edition, this is the ideal reference 

resource for students of chemistry at all levels, either at school or at university, undergraduate lecturers, 

and students and lecturers in related disciplines such as biology. Thanks to its greater breadth of 

content, this latest edition of the Dictionary of Chemistry also appeals to students in related disciplines 

such as medicine, forensics, and metallurgy. 

ADDITIONAL RESOURCES NEEDED TO SUPPORT THIS PROGRAM: 

Some additional resources needed to support this program would include physical books specific to the 

topic of science in secondary education as well as some online reference sources.  In particular: 

 Journal of Science Teacher Education 

 Journal of Science Education and Technology 

 Research in Science Education 

 Science & Education 
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Selected Databases for Physical Science Education Research 

 Global Search:  A meta-search engine that searches multiple databases for various topics. Includes 

catalogs, databases, and online resources.  This search engine will be replaced next year by a similar 
search engine to be selected by the Utah Academic Library Consortium. 
 

 Academic Search Premier (EBSCO Host): scholarly, multi-disciplinary, database; with full text 

coverage of 4600 journals in a range of subjects.  This database is a good starting place for almost any topic 
search. 
 

 American Chemical Society Journals:  A searchable database that provides full-text access to the 34 

journals of the American Chemical Society.   
 

 Annual Reviews: Full text of various annual (subject / discipline) reviews online.  The area of interest here 

are the annual reviews in the biomedical and physical sciences.  
 

 BioOne:  Full text database that is an aggregation of high impact geoscience research journals.  The focus 

centers on the biological, environmental, and ecological sciences. 
 

 CQ Researcher: Explores a single hot issue in the news each week, covering 44 topics, including 

expanded reports.  Especially useful for pro/con presentation of issues currently being discussed.  This is an 
excellent place for students to search an overview of current issues.   
 

 CRC  Handbook of Chemistry & Physics: Almanac updated annually that is the most used source of 

information for chemists, physicists, and professionals in related areas of science. 
 

 Institute of Physics Journals:   This database provides indexing of proceedings, journals, limited access 

to full text  from the Institute of Physics. 
 

 JSTOR:  A scholarly journal archive that provides image and full text access to archival (more than 5 years 

old) scholarly journals in various subject areas. Can do basic or advanced searches of journals, as well as 
browse journals by subject or discipline.  Material in this database is at least 5 years old. 
 

 Kraus Curriculum Development Library:  A resource educators need to implement educational 

strategies and improve learning. This searchable database of curricula, frameworks, and standards brings 
together educational objectives, content, instructional strategies, and evaluative techniques for all subjects 
covered in PreK-12 and Adult Basic Education.  

 
 Professional Development Collection (EBSCOhost): Professional Development Collection, designed 

for professional educators, provides a highly specialized collection of 520 high quality education journals, 
including nearly 350 peer-reviewed titles. This database also contains more than 200 educational reports. 
This is the most comprehensive and most valuable collection of full text education journals in the world. In 
addition to full text, indexing and abstracts are provided for more than 700 journals. Examples of titles 
offered in Professional Development Collection include: Booklist, Curriculum Administrator, Education, 
Education Digest, Educational Leadership, High School Journal, Journal of Education, Journal of 
Educational Research, Journal of Learning Disabilities, Phi Delta Kappan, Reading Teacher, School Library 
Journal, and many others. The majority of full text titles included in the database are available in native 
(searchable) PDF, or scanned-in-color. Full text information in the Professional Development Collection 
dates as far back as 1965. (EBSCO) 
 

 Project Muse: Full-text of over 40 scholarly journals from the Johns Hopkins University Press. A variety of 

topics is covered, including anthropology, area studies, art, classics, economics, education, film, geography, 

http://fp8lj8vm6d.cs.serialssolutions.com/
http://library.dixie.edu/article/databases.html
http://libproxy.dixie.edu/login?url=http://pubs.acs.org/search/advanced
http://libproxy.dixie.edu/login?url=http://www.annualreviews.org/
http://www.bioone.org/search/
http://libproxy.dixie.edu/login?url=http://library.cqpress.com.libproxy.dixie.edu/cqresearcher/
http://www.hbcpnetbase.com.libproxy.dixie.edu/
http://libproxy.dixie.edu/login?url=http://www.iop.org.libproxy.dixie.edu/find.html
http://libproxy.dixie.edu/login?url=http://www.jstor.org.libproxy.dixie.edu/
http://www.kcdlonline.com/KCDLHome/index.cfm?CFID=6172211&CFTOKEN=34040606
http://library.dixie.edu/article/education.html
http://library.dixie.edu/article/education.html
http://libproxy.dixie.edu/login?url=http://muse.jhu.edu.libproxy.dixie.edu/
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history, language, literature, mathematics, medicine, music, performing arts, philosophy, psychology, 
religion, science, and sociology. 
 

 Sage Journals Online:  Sage Journals are available through the same page as the Sage eReference 

Encyclopedias.  Dixie State College as subscriptions to selected journals and articles for other journals may 
be ordered using ILLIAD (the campus interlibrary loan system).  Users will want to select  the ―Sage content 
available to me‖ when doing searches in order to access full text articles available on campus first.  Free 
registration is available to users to allow for notifications and updates in specific subject areas. 
 

 ScienceDirect  College Edition (Elsevier Journals):  Extensive database of Elsevier journals in a 

wide range of subjects.  Excellent searching capabilities and full text access.  An excellent resource for 
authoritative information in many subject disciplines. 
 

 Web of Science: Consolidated searching of citation search engines and multidisciplinary listings of articles 

in 8500 major scholarly journals. Limited full text access. Clusters results in subject areas and document  
types.  

 

Reference Databases  

 Gale Virtual Reference Library (online encyclopedias):  An online reference utility that hosts 

selected reference publications.  Reference resources in a variety of subject areas.  Included in this 
database is Van Nostrand’s encyclopedia of Chemistry.   

 
 Oxford Reference Online—Premium:  A collection of online reference sources including encyclopedias, 

dictionaries, and handbooks. 

 
 Sage e Reference Encyclopedias: Selected reference encyclopedias with full text access from Sage 

Publications , mostly in the areas of social sciences and health care. Articles are easily searchable; citations 
provided in APA and MLA formats.  Free registration is available to users to allow for notifications and 
updates in specific subject areas.  
.  

Other Useful Resources 
 
Library Catalog:  The Library’s catalog of books, audiovisual, and online materials.   The Val A. Browning 

 Library has more than 100,000 physical items, and over 50,000 online books!  

 
Electronic Books:  A link to the library’s collections of Electronic books.  The advantage of e-books is that 

 they are easily accessible at any time AND they are fully searchable.    

 
World Cat:  Library catalog of materials in libraries in Utah, and across the world.   

 
Full-text Periodicals List:  Within the database articles link, there is a list of all periodicals available full text        

 through the resources of the Val A. Browning Library.   

 
ILLiad: This online resource allows the student to request books or articles not available in the Val A. 

 Browning Library.  Articles come quickly and electronically, Books are delivered through the mail.   

 
 
 
 

http://libproxy.dixie.edu/login?url=http://online.sagepub.com.libproxy.dixie.edu/
http://libproxy.dixie.edu/login?url=http://www.sciencedirect.com.libproxy.dixie.edu/
http://libproxy.dixie.edu/login?url=http://apps.isiknowledge.com.libproxy.dixie.edu/UA_GeneralSearch_input.do?product=UA&search_mode=GeneralSearch&SID=1Cib15jg1Ob6iMLCd52&preferencesSaved=
http://libproxy.dixie.edu/login?url=http://go.galegroup.com.libproxy.dixie.edu/ps/start.do?prodId=GVRL&userGroupName=dixiesta&authCount=1&u=dixiesta
http://libproxy.dixie.edu/login?url=http://www.oxfordreference.com.libproxy.dixie.edu/views/GLOBAL.html
http://libproxy.dixie.edu/login?url=http://www.sage-ereference.com.libproxy.dixie.edu/Home.html
http://books.dixie.edu/
http://library.dixie.edu/books/ebooks.html
http://library.dixie.edu/books/index.html
http://libproxy.dixie.edu/login?url=http://fp8lj8vm6d.search.serialssolutions.com/
http://illiad.library.dixie.edu/illiad/
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.  
Appendix F: External Consultants’ Reports 

From:  Shannon Buchanan, Secondary Science Education Specialist, Utah State Office of 

Education 

RE: DSC Physical Science Composite Teaching program curriculum 

 

With the amount of Geology/Earth science courses required (5 semesters) this reads more 

like an earth science composite teaching degree and not a physical science composite 

teaching degree 

I’m assuming that Meteorology (PHYS 3220) is expected to count for ‘advanced or applied 

physics’ but in reality on a traditional transcript review this would not be looked at as 

fulfilling that requirement. I would much rather see these students take the PHYS 2710 – 

Intro to Modern Physics class that is given as an elective choice. The physical science 

endorsement for Utah allows teachers to teach HS chemistry and Physics as well as 7/8 

grade science. It does not allow them to teach earth systems or earth science. I am 

concerned that the concentration in geosciences will leave them ill prepared for the physics 

curriculum that they will be expected to teach.  

This is timely in light of the new national framework for science standards which 

specifically focuses on wave theory I think it is important that our future teachers have a 

class that discuss this in depth and beyond. 

 

Shannon Buchanan 

Utah State Office of Education  
Teaching and Learning 
Secondary Science Education Specialist 
shannon.buchanan@schools.utah.gov 
phone: 801-538-7808 
 

 

 

 

 

 

mailto:shannon.buchanan@schools.utah.gov
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Appendix F: Consultant’s Report: Dr. Adam Johnston, Physical Science Coordinator, Weber State 
University 
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Appendix F, continued:  Program Responses to Consultants’ Reports 

 

Dixie State College is extremely grateful for the thoughtful and knowledgeable comments and suggestions 
of its consultants, Dr. Adam Johnston, Physical Science Coordinator, Weber State University, and Shannon 
Buchanan, Secondary Science Education Specialist, Utah State Office of Education. 

In response to their concerns, the program has made the following improvements to its proposal: 

 

 Curriculum has been reconfigured to make PHYS 2710, Intro to Modern Physics, a required course 
and PHYS 3220, Meteorology and elective.  In addition, a second track in the program has been 
added that allows students to opt for the traditional Physical Science Composite Teaching degree 
or to add an Earth Science Endorsement.  Students who opt for the two-track approach will have 
maximum employability since they will be able to each at any grade level, 7 through 12. 

 Further curriculum enhancements include the cross-listing of courses so students in various 
disciplines such as biology, chemistry, physics, and so on will be taking the courses together. 

 An important concern raised by Dr. Johnston related to the strength of the teaching education 
resources at the college.  Dixie does, indeed have a very strong Secondary Education Teacher 
(SET) program, one that is approved by the Utah State Board of Regents and the Utah State Office 
of Education, but is also nationally accredited by the Teacher Educator Accreditation Council 
(TEAC).  The proposal authors simply had not adequately described the secondary education 
components in its early draft.  That has been corrected in this proposal. 

 Dr. Johnston also mentioned two important library holdings that the Val A. Browning Library does 
not currently possess.  That deficiency had been noted by the Physical Sciences liaison as well, 
and the purchases of those journals will be a top budgetary priority for the program. 
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Appendix H: Letter from Washington County School District 

 

(See following page) 
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August 10, 2010 

TO WHOM IT MAY CONCERN; 

The Washington County School District urges your support of the BS/BA degrees being sought in Math 

Education and Physical Science Composite at Dixie State College.  We are still a rapidly growing school 

district with over 26,000 students and 43 schools.  We employ 1700 teachers and are seeing a growth 

prediction of 3% in the coming years.  In our 19 secondary schools we need about 100 math teachers and 

more than that number certified to teach physical sciences.  We have several private schools in the 

county, not associated with our district, which would also have need of these degrees.  Interestingly, we 

have 23 elementary schools that have faculty members who would choose to have a full math education 

degree, which would add to the total. 

We have found that Dixie State is an ideal partner to serve the needs of our students.  They adapt well to 

our model of internships, and they work very well in offering curricula to meet the needs of our current 

teachers, and in the integrating of preparatory courses with our classroom strengths.  It is not easy to 

correlate our needs with far away institutions. 

It is worth noting that we have a former principal of our district working as an education professor and 

coordinator at Dixie College.  We have a shared cost arrangement that makes for a positive model.  We 

are confident that he will expand his correlating effort to the academic departments in such a manner that 

will result in an ideal teacher for our growing needs. 

Please consider our support and endorsement as additional reasons to approve these programs for our 

student needs. 

Sincerely, 

 

Max H. Rose 

Superintendent 

 
Assist. Supt. Secondary Ed.              Assist. Supt. Elementary Ed.             Business Administrator 
MARSHALL TOPHAM, M.S.   REX WILKEY, M.Ed.    BRENT BILLS, M.B.A. 
 
Dir. Special Ed.  Dir. Career/Tech Ed./Foundation Dir. Assessment & Student Serv.        Dir. Human Resources 
JIM MCKIM, MS.  DAVE GARDNER, M.Ed.  BRAD FERGUSON, Ph.D.              LYLE COX, M.B.A. 

   

 

Washington County School District 

121 West Tabernacle 
St. George, Utah  84770 
Phone (435) 673-3553 

Fax (435) 673-3216 
SUPERINTENDENT MAX H. ROSE, Ph.D. 
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