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SUBJECT: New Program: SDSU BS in Chemistry Education 

 

South Dakota State University (SDSU) requests authorization to offer a Bachelor of 

Science (BS) in Chemistry Education. The program will prepare students for careers teaching 

chemistry at the secondary/high school level both within South Dakota and nationally. The 

program also serves as a complement to other programs offered within the Regental system that 

prepare future science teachers with greater depth of content coverage. This degree is designed to 

alleviate current difficulties experienced by students who cannot complete the teacher education 

certification requirements along with the Chemistry major requirements within the 120-credit 

limit. 

 

The Board approved the Intent to Plan at the March-April 2016 meeting with the following 

conditions:  

 

1. The university will research existing curricula, consult with experts concerning the 

curriculum, and provide assurance in the proposal that the program is consistent with 

current national standards and with the needs of employers.  

 

2. The proposal will define the specific knowledge, skills, and competencies to be 

acquired through the program, will outline how each will be obtained in the curriculum 

and will identify the specific measures to be used to determine whether individual 

students have attained the expected knowledge, skills, and competencies.  

 

3. The university will not request new state resources and the program proposal will 

identify the sources and amounts of all funds needed to operate the program and the 

impact of reallocations on existing programs. 

 

University Mission and Priorities 

The proposed major in Chemistry Education is within the statutory mission of SDSU as 

provided in SDSCL 13-58-1: Designated as South Dakota’s land grant university, South Dakota 

State University, formerly the state college of agriculture and mechanical arts, shall be under the 

control of the Board of Regents and shall provide undergraduate and graduate programs of 



New Prog: SDSU BS in Chem Ed 

June 28-30, 2016 

Page 2 of 2 

 

instruction in the liberal arts and sciences and professional education in agriculture, education, 

engineering, home economics, nursing and pharmacy, and other courses or programs as the Board 

of Regents may determine. In addition, the proposed program supports SDSU’s strategic plan, 

IMPACT 2018, by promoting academic excellence through innovative teaching and learning 

programs. 

 

System Strategic Goals 

The proposed program aligns with Board of Regents’ Strategic Plan 2014-2020 to grow 

the number of undergraduate degrees awarded, expand educational access, and revise teacher 

preparation and educational leadership programs to better prepare professionals to work in 

standards-based schools. 

 

Workforce Need, Student Demand, Projected Graduates  
The National Teachers Shortage Report from the United States Department of Education 

indicates that science teachers in all disciplines are in short supply in South Dakota. The proposed 

program provides an additional option for potential teachers and provides science teachers with 

sufficient chemistry content knowledge to prepare students for university-level chemistry. SDSU 

estimates graduating two students per year; however, this is a critical needs program for the State. 

 

Development  
SDSU reviewed the standards for the American Chemical Society (ACS) in developing the 

standard for the program. The proposal requires the creation of two new courses.  

 

Board Policy  
SDSU is not requesting any exceptions to Board Policy.  

 

Off Campus and Distance Delivery  
SDSU is not requesting authorization for off campus or distance delivery.  

 

Budget and Resources  
SDSU does not request any new State resources to implement or maintain the proposed 

program and will fund the program through reallocation of existing resources. 
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University: South Dakota State University 

Major: Chemistry Education 

       Existing or New Major (s): New 

Degree: Bachelor of Science (B.S.) 

       Existing or New Degree (s): Existing 

Intended Term of Implementation  Fall 2016 

Proposed CIP code: 13.1323 

University Department  Chemistry & Biochemistry 

University Division College of Arts & Sciences 

 

University Approval 

To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 

to be accurate, and that it has been evaluated and approved as provided by university policy. 

 

  April 27, 2016 

President of the University  Date 

 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 

Director. Only after the Executive Director’s review should the proposal be posted on the university web 

site and the Board staff and the other universities notified of the URL. 

 

1.  What are the purposes of the proposed program? 

 

South Dakota State University (SDSU) requests authorization to offer a Bachelor of Science 

degree in Chemistry Education. The Chemistry Education program will prepare students for 

careers in high-quality teaching of chemistry at the secondary/high school level both within South 

Dakota and nationally. The program also would prepare students for graduate study in education, 

curriculum and instruction, and provide a foundation for upward mobility in teaching careers (e.g., 

principal or superintendent).  The program also would serve as a complement to other programs 

offered within the South Dakota Board of Regents (SDBOR) system that prepare future science 

teachers with greater depth of content coverage; for example, the B.S. in Biology - Secondary 

Education Specialization offered at SDSU.  

 

Currently, students cannot complete the teacher education certification requirements along with 

the Chemistry major requirements within the 120 credit limit.  However, Chemistry students have 

received teaching certificates for many years at SDSU (since 2005 there have been 12 in the 

program, the most in any SDBOR institution during that time).  The change to a full-year residency 

stipulates that the chemistry department create a new program that can meet the 120-credit 

graduation requirement.    

 

SDSU does not intend to request new State resources to develop or implement this program. 

 

Expected Demand for Graduates 

South Dakota has a distinct and unique need for highly qualified chemistry teachers, given the 

mostly rural nature of the state. The South Dakota Department of Labor projects that the need for 
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“Educational Specialists” will increase by 2.3% from 2012 to 2022. 1 For the U.S., it is a projected 

increase of 6.0% for 2014-2024.2  Within the state of South Dakota, the median salary is $41,483 

(May 2015).  The national median salary (as of 2014) for high school teachers is $56,310 per year. 

This proposed program will play a critical role in meeting a growing demand for high school 

chemistry teachers locally, regionally, and nationally. 

 

At the local level, the South Dakota Department of Labor lists secondary school teachers as a 

“targeted occupation.”1 The National Science Teacher Association (NSTA) also provides insight 

on its website into the far-reaching effects of high-quality science instruction at the high school 

level; between 2008 and 2018, projected science/technology/engineering/mathematics (STEM) 

job growth in the United States is 17%, as compared to non-STEM job growth at a rate of 9.8%.3  

As STEM job interests among students are often cultivated in high school, the presence of a high-

quality STEM teacher is critical to meet this national need. 

 

Need for the Proposed Program 

State occupational employment projections, as described on the South Dakota Department of 

Labor website, indicate that high school teachers in all fields (except special/technical education) 

will be in critically short supply.  The proposed program will meet this need, as most students who 

attend SDSU are location-bound, and prefer to work within the state or in the region.  Strategic 

Goal 1 of the NSTA is to “raise the status of science education and science teaching as a profession 

by advocating for high-quality science education within national, state, and local contexts.”  The 

proposed program will answer a national call for high-quality science instruction. 

 

University Mission and Priority 

A bachelor’s degree in Chemistry Education supports the South Dakota Board of Regents Strategic 

Plan 2014-2020:   

 Contribute to workforce development & quality of life by expanding academic programs to 

meet our future workforce needs. 

 Increase college participation rates.  

 Improve completions, i.e. increase retention rates, increase the number of graduates by at least 

4-11 each year, and close achievement gaps. 

 

A Chemistry Education program also advances SDSU’s strategic plan, IMPACT 20184: 

 Promote academic excellence through quality programs, engaged learners, and an innovative 

teaching and learning environment. 

 Cultivate aware, engaged and active citizens prepared to work in local, state, national and 

global communities. 

 Generate new knowledge, encourage innovations, and promote artistic and creative works that 

contribute to the public good and result in social, cultural or economic development for South 

                                                           
1 South Dakota Department of Labor and Regulation, Labor Market Information Center, “Occupational Employment 

Projections,” on the Internet at http://dlr.sd.gov/lmic/occupation_projections_2012_2022.aspx (visited 17 March, 

2016) 
2 Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2014-15 Edition, Urban 

and Regional Planners, on the Internet at http://www.bls.gov/ooh/life-physical-and-social-science/urban-and-

regional-planners.htm (visited January 13, 2016) 
3 https://www.nsta.org/docs/StrategicGoals2015.pdf (visited 17 March, 2016) 
4 http://www.sdstate.edu/impact2018 
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Dakota, the region, nation and world. 

 Transfer research, scholarship and expertise for the public good. 

 Extend the reach and depth of the university by developing strategic programs and 

collaborations. 

 Build strategic, local, state, regional, national and global partnerships that mutually 

enhance the academic experience of learners and contribute to environmental vitality and 

community development. 

 

The University’s mission is to “provide undergraduate and graduate programs of instruction in 

the liberal arts and sciences and professional education in agriculture, education, engineering, 

human science, nursing and pharmacy, and other courses or programs as the Board of Regents 

may determine.” (SDCL 13-58-1) 

 

A Chemistry Education program supports SDSU’s mission “to meet the needs of the State and 

region by providing undergraduate and graduate programs of instruction in the liberal arts and 

sciences . . .” In responding to SDSU’s land-grant mission the program would develop graduates 

equipped to work with South Dakota’s communities to address change – most especially in 

creating a scientifically literate workforce that is college and career ready. 

 

2.  Rationale 

 

A.  What is the rationale for the curriculum? 

 

The Chemistry Education program is designed with the primary purpose of preparing students 

to “promote lifelong, rigorous education of science in formal and informal settings and 

ensuring that all students understand science in accord with national standards,” as described 

by the American Chemical Society (ACS) position statement on science education.5 

 

Many institutions of higher education in the United States recognize the importance of 

training high-quality secondary STEM teachers.  Most every land-grant institution provides 

programs that address such professional preparation, but most especially in the STEM 

disciplines.   Following the recommendations of the ACS Society Committee on Education 

provided the foundation for creation of this proposed program.  Review of comparable 

bachelor’s programs within the region (e.g., Southwest Minnesota State University, St. Cloud 

State University, Minnesota State University-Moorhead, North Dakota State University, 

Montana State University) served as additional sources of guidance. 

 

The proposed curriculum is based both on review of the programs identified and the ACS, 

and consists of a set of core requirements for students to acquire fundamental chemistry 

content knowledge and skills shared by all high-quality chemistry teachers (33 credits), 

requirements for cognate knowledge development and skills acquisition (e.g., mathematics 

and other sciences, 24 credits), while meeting the state licensure requirements to teach high 

school (36 credits). The core requirements provide foundational understanding in all five sub-

disciplines of chemistry (analytical, biochemistry, inorganic, organic, and physical), 

representing breadth of content knowledge.  The proposed curriculum also allows for 

                                                           
5http://www.acs.org/content/dam/acsorg/about/governance/committees/education/Science%20Education%20Policie

s%20for%20Sustainable%20Reform.pdf  (visited 17 March 2016) 
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exploration into the depth of chemistry content by including elective coursework in chemistry, 

environmental chemistry, and a capstone research course.  The cognate coursework provides 

students with fundamental knowledge in two other STEM disciplines (biology and physics), 

which they likely will teach at some point in their careers, especially at smaller more rural 

schools.  A foundational understanding of advanced mathematics will also provide students 

with the ability to truly understand the problem-solving nature of chemistry as a discipline, 

which they can then transfer to their own students.  Finally, the 36 credits of required 

education coursework will provide students with a solid foundation in instructional and 

assessment techniques as required for teaching in a secondary setting.  The proposed program 

will draw upon current courses to enable students to meet expected competencies. 

 

B.  Demonstrate that the curriculum is consistent with current national standards. 

Complete the tables below and explain any unusual aspects of the proposed curriculum. 

 

The National Science Education Standards6  (The National Research Council, NRC) and 

Project 2061 Benchmarks7 (American Association for the Advancement of Science, AAAS) 

provide in-depth recommendations for STEM teaching and teacher training.  In accord with 

these recommendations, the Chemistry Education program curriculum was created.    

  

As can be seen in the attached curriculum map (Appendix A), the proposed curriculum meets 

these standards. Students will acquire foundational content knowledge of chemistry by 

studying the theories and applications of all chemical subdisciplines.  Students will acquire 

laboratory skills through co-requisite laboratory coursework to demonstrate and learn 

authentic scientific inquiry practices.  These skills will transfer with graduates of the program 

into their careers, which in turn will affect thousands of students in the future.  Additionally, 

students will learn the ethics and practices of the professionally licensed secondary teacher 

through coursework to secure licensure. 

 

C.  If a new degree is proposed, what is the rationale? 
 

South Dakota State University is authorized to offer bachelor of science degrees.  

 

D.  Summary of the Degree Program 

 

 

B.S. in Chemistry Education 

Credit 

Hours 

Credit 

Hours 

 

Percent 

System General Education Requirements 32   

Institutional Graduation Requirements 5   

Subtotal, Degree Requirements  37 31% 

Major Requirements 83   

Subtotal, Program Requirements  83 69% 

College of Arts and Sciences Requirements8  0 0% 

                                                           
6 http://www.nap.edu/read/4962/chapter/1 (visited 17 March 2016) 
7 http://www.aaas.org/program/project2061 (visited 17 March 2016) 
8 Natural Science requirements are fulfilled in the Major Requirements by the BIOL, CHEM, and PHYS 

coursework. 
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General Electives 9  0 0% 

Degree Total 120 120 100% 

 

System Graduation Requirements (SGRs)  

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, no) 

ENGL 101 Composition I (SGR 1) 3 No 

ENGL 201 Composition II (SGR 1) 3 No 

SPCM 101 Fundamentals of Speech (SGR 2) 3 No 

  SGR 3 (Social Sciences) 3 No 

  SGR 3 (Social Sciences)  3 No 

  SGR 4 (Humanities and Arts)  3 No 

  SGR 4 (Humanities and Arts) 3 No 

  SGR 5 (Mathematics) 3 No 

CHEM  115-115L Atomic and Molecular Structure & Lab (SGR 6) 4 No 

CHEM 127-127L Structure/Function of Organic Molecules & Lab 

(SGR 6) 4 No 

  Subtotal 3210  
 

Institutional Graduation Requirements (IGRs)  

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, no) 

CHEM 109 First Year Seminar (IGR 1) 2 No 

HIST 

ANTH 

368 or 

421 

History and Culture of the American Indian (IGR 2) 

or Indians of North America (IGR 2) 
3 No 

  Subtotal 5  

 

College of Arts and Sciences Requirements  

 

Prefix 

 

Number 

 

Course Title Credit Hours 

New 

(yes, 

no) 

Natural Sciences (10+) 8 

Satisfying coursework must include: 

 at least two classes with laboratory components  

 at least two different prefixes 

(MATH and STATS courses do not count toward the Science 

requirement.) 

-- 

(Fulfilled by 

Major 

Requirements) 

No 

One declared minor outside of the major prefix OR a second major 

OR a teaching specialization. The minor may be a traditional minor 

within one department or it may be interdisciplinary involving more 

than one department. The minor can be in a different college. The 

-- No 

                                                           
8 Natural Science requirements are fulfilled in the Major Requirements by the BIOL, CHEM, and PHYS 

coursework. 
9 Electives are taken as needed to complete any additional degree requirements. 
10  Certain courses that count for SGR credits will assist students in future teaching careers; advising within the 

department will be targeted toward these courses (e.g., PSYC 101; HDFS 210). 
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minor must be declared no later than the student’s third semester of 

enrollment.  

Capstone course within major: 

CHEM 498 Undergraduate Research/Scholarship (Major 

Requirement) 

-- No 

33 Upper Division Credits (300-400 level coursework inside and 

outside of the major)  

-- No 

  Subtotal --  

 

Major Requirements 

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, 

no) 

BIOL 151-151L General Biology I & Lab 4 No 

BIOL 153-153L General Biology II & Lab 4 No 

CHEM 229-229L Transformations of Organic Molecules & 

Lab 

3, 1 No 

CHEM  236 Equilibrium and Energy of Molecular 

Systems 

2 Yes 

CHEM  332-332L Analytical Chemistry I & Lab 3, 1 No 

CHEM 343-343L Fundamentals of Chemical 

Thermodynamics & Lab 

2, 1 Yes 

CHEM  452-452L Inorganic Chemistry & Lab 3, 1 No 

CHEM  464 Biochemistry I 3 No 

CHEM 466 Laboratory Methods - Biochemistry 1 No 

CHEM 482 Environmental Chemistry 3 No 

CHEM 498 Undergraduate Research/Scholarship 3 No 

CHEM 3xx/4xx  2 No 

EDFN  101 Exploration of Teaching and Learning 1 No 

EDFN 351 Teaching and Learning I 1 No 

EDFN 352-352L Teaching and Learning II & Lab 3, 2 No 

EDFN 453-453L Teaching and Learning III & Lab 5, 2 No 

EDFN 454 Teaching and Learning IV 11 No 

EDFN 475 Human Relations 3 No 

MATH  125 Calculus II 4 No 

PHYS 211-211L University Physics I & Lab 4 No 

PHYS 213-213L University Physics II & Lab 4 No 

SEED 413 7-12 Science Methods  3 No 

SEED 450 Reading and Content Literacy 2 No 

SEED 456 Capstone/Action Research 1 No 

 Subtotal 83  

 

3.  Student Outcomes & Demonstration of Individual Achievement 

 

A.  What specific knowledge and competencies, including technology competencies, 

will all students demonstrate be able to demonstrate before graduation? The 

knowledge and competencies should be specific to the program and not routinely expected 
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of all university graduates. Complete Appendix A – Outcomes using the system form. 

Outcomes discussed below should be the same as those in Appendix A.  The knowledge 

and competencies specific to the program must be related to the proposed assessments in 

B and C below. 

 

 Chemistry Content Knowledge:  The curriculum is built upon foundational coursework 

in each of the five traditional sub-disciplines of chemistry (e.g., analytical, biochemistry, 

inorganic, organic, and physical), providing students with a breadth of understanding of 

the molecular sciences.  As each of the foundational courses has an associated laboratory 

course, students will also gain experience in design and execution of experiments, data 

analysis, and presentation of experimental results.  Competencies associated with this 

portion of the curriculum include: 

 Describe atoms, ions, molecules, and their mixtures 

 Describe reactions of atoms, ions, and molecules 

 Understand reactivity and energetics from the perspective of equilibrium 

 Understand reactivity and energetics from the perspective of thermodynamics 

 Understand reactivity and energetics from the perspective of kinetics 

 Elucidate the electronic structures of atoms and molecules 

 Use electronic structures of atoms and molecules to understand chemical bonding 

 Use electronic structures of atoms and molecules to explain periodic properties 

 Explain the fundamentals of carbon chemistry 

 Understand the structure/function relationship of molecules 

 Describe stereochemistry as a foundation of structure and reactivity 

 Provide mechanistic reasoning for prediction and analysis of reactivity 

 Design and execute synthetic reaction strategies 

 Explain the fundamentals of coordination chemistry 

 Explain the fundamentals of polymer chemistry 

 Operate laboratory instrumentation 

 Determine molecular structure from spectroscopic data 

 Generate and interpret data using appropriate laboratory methods/instruments 

 Illustrate appropriate data analysis techniques  

 Document and interpret experimental results through written and verbal reports 

 Model safe laboratory practices 

 Search and interpret the chemical literature 

 Engage effectively in teamwork/collaboration 

 Demonstrate ethical scientific practices 

 

 Cognate Coursework:  As secondary chemistry teachers may find themselves working 

in school districts with few science teaching specialists, they may be called upon to teach 

courses outside of chemistry.  The curriculum requires that students take foundational 

courses in both biology and physics to meet this potential career challenge.  Furthermore, 

a thorough understanding of mathematics is required for students to fully understand the 

chemistry and physics content courses; as such Calculus I and II are required. 

 Teaching Licensure Coursework:  Once chemistry course content is learned, students 

who will become secondary science teachers need opportunities to integrate that learning 

with training in effective classroom management and modern pedagogical/assessment 
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techniques.  Coursework offered through the Teaching, Learning, and Leadership 

Department at SDSU will meet the following professional teaching competencies: 

 Understand how learners grow and develop, recognize that patterns of learning and 

development vary individually within and across the cognitive, linguistic, social, 

emotional, and physical areas, and design and implement developmentally 

appropriate and challenging learning experiences. 

 Use understanding of individual differences and diverse cultures and communities to 

ensure inclusive learning environments that enable each learner to meet high 

standards. 

 Work with others to create environments that support individual and collaborative 

learning, and that encourage positive social interaction, active engagement in 

learning, and self-motivation. 

 Understand the central concepts, tools of inquiry, and structures of the discipline(s) 

he or she teaches and creates learning experiences that make these aspects of the 

discipline accessible and meaningful for learners to assure mastery of the content. 

 Understand how to connect concepts and use differing perspectives to engage 

learners in critical thinking, creativity, and collaborative problem solving related to 

authentic local and global issues. 

 Understand and use multiple methods of assessment to engage learners in their own 

growth, to monitor learner progress, and to guide the teacher’s and learner’s decision 

making. 

 Plan instruction that supports every student in meeting rigorous learning goals by 

drawing upon knowledge of content areas, curriculum, cross- disciplinary skills, and 

pedagogy, as well as knowledge of learners and the community context. 

 Understand and use a variety of instructional strategies to encourage learners to 

develop deep understanding of content areas and their connections, and to build skills 

to apply knowledge in meaningful ways. 

 Engage in ongoing professional learning and uses evidence to continually evaluate 

his/her practice, particularly the effects of his/her choices and actions on others 

(learners, families, other professionals, and the community), and adapts practice to 

meet the needs of each learner. 

 Seek appropriate leadership roles and opportunities to take responsibility for student 

learning, to collaborate with learners, families, colleagues, other school 

professionals, and community members to ensure learner growth, and to advance the 

profession. 

 

B.  What national instruments (examinations) are available to measure individual 

student achievement in this field? 

 

The American Chemical Society (ACS) Examinations Institute has created a variety of 

assessments that are nationally norm referenced.  Students’ understanding of chemistry 

content knowledge will be assessed by the ACS Exams Institute “Diagnostic of 

Undergraduate Chemical Knowledge (DUCK).”  The Department of Chemistry and 

Biochemistry has used the DUCK examination as an exit exam for all B.S. Chemistry majors 

since 2014.  Minimum chemistry content competence has been established by the 

Department as performing within at least one standard deviation above the national average 

of the DUCK.  Additionally, teacher education candidates must pass the content knowledge 
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Praxis exam for their major.  Therefore teacher education candidates must pass a second 

chemistry content exam (Praxis Chemistry Exam).     

 

Students’ competency in teaching licensure coursework will be assessed by successfully 

completing the year-long teaching residency and passing the Praxis PLT (Principles of 

Learning and Teaching). 

 

C.  How will mastery by individual students be demonstrated? Describe the specific 

examinations or processes to be used. This is to include external measures.11 What will 

be the consequences for students who do not demonstrate mastery? 

 

Formatively, mastery of chemistry content will be demonstrated by passing individual 

courses with a CHEM prefix.  These courses are assessed through traditional means, 

including examinations, quizzes, homework assignments, projects, research papers, 

laboratory reports, and the like.  Mastery within cognate coursework will be assessed by 

similar means, left to the discretion of the departments offering those courses.  Mastery of 

the teaching licensure coursework will be demonstrated by completing assessments to the 

satisfaction of the faculty who teach those courses.  Summatively, students will complete the 

DUCK as the exit examination required of all departmental graduates to demonstrate 

competency in chemistry content knowledge, and pass the Chemistry Praxis and PTL Praxis 

national exams to demonstrate mastery of becoming a teaching professional.   

 

Students will complete all chemistry content and cognate courses with a grade of “C” or 

better.  Established criteria for minimum performance in teaching licensure coursework will 

be adhered to.  Students who do not pass chemistry content or cognate coursework with a 

“C” or better will retake the course in question until the minimum grade is earned.  Students 

who do not meet minimum expectations for the DUCK examination will not be prevented 

from graduating, but their performance will be noted in terms of placement for the year-long 

teaching residency.  Students who do not pass the teaching licensure examination will not 

find gainful employment in the teaching profession.   

 

4.  What instructional approaches and technologies will be used to teach courses in the 

program? This refers to the instructional technologies used to teach courses and NOT the 

technology applications students are expected to learn. 

 

These approaches and technologies will be used: 

 Traditional lecture 

 Discussion groups 

 Problem-based learning 

 Experiential learning 

 Applied projects 

 Oral presentations 

 Desire 2 Learn 

 

                                                           
11 The DUCK examination and all Praxis examinations required by CBC and TLL are external measures of student 

concept/skills mastery. 
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5.  Did the University engage any developmental consultants 12  to assist with the 

development of the curriculum? Were any professional or accrediting associations 

consulted during the development of the curriculum? What were the contributions of the 

consultants and associations to the development of curriculum? 
 

The University did not engage developmental consultants in developing the proposed curriculum.  

The ACS provides explicit guidelines for certification of undergraduate degree programs in 

chemistry on their website and literature; as such their guidance was not sought in the development 

of the proposed curriculum.  However, because of the minimum credit limit for graduation at 

SDSU (120 credit hours), ACS guidelines for certification of the B.S. in Chemistry Education 

cannot be met.   ACS guidelines require in-depth (e.g., second-semester) coursework in four of the 

five traditional sub-disciplines. 

 

6.  Are students in the program expected to be new to the university, redirected from other 

programs or both? Complete the table and explain how the estimates were developed. If 

authorization for off-campus or distance delivery is requested in Section 9, add lines to the table 

for off-campus/distance students, credit hours, and graduates. 

 

It is expected that this program will primarily attract new students to SDSU and secondarily 

redirect current students from other programs at SDSU. Of the latter group, students initially 

entering in majors like chemistry, biology, biochemistry, physics, or engineering may opt for a 

career in chemistry teaching and will complete the proposed degree instead. 

 

A conservative estimate of program growth has the program beginning with two students and 

steadily climbing from this base per academic year.  By the end of the fourth year, it should have 

approximately twelve majors.  This would put it on par with other similar programs.  

 

 Fiscal Years* 

 1st 2nd 3rd 4th 

Estimates FY17 FY18 FY19 FY20 

Students new to the university 2 2 3 4 

Students from other university programs 0 1 1 2 

Continuing students 0 2 4 6 

= Total students in the program (fall) 2 5 8 12 

     

Program credit hours (major courses)** 60 150 240 360 

Graduates 0 0 0 2 
* Do not include current fiscal year. 

** This is the total number of credit hours generated by students in the program in the required or elective 

program courses. The same numbers are used in Appendix B – Budget. 

 

7.  If program accreditation is available, identify the organization and explain whether 

accreditation is required or optional, the resources required, and the University’s plans 

concerning the accreditation of this program. 

 

                                                           
12 Developmental consultants are experts in the discipline are hired by the university to assist with the development 

of a new program (content, courses, experiences, etc). Universities are encouraged to discuss the selection of 

developmental consultants with Board staff. 
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The professional organization that certifies undergraduate degrees in chemistry is the American 

Chemical Society.  According to the certification guidelines published by their Committee on 

Professional Training (CPT), the proposed B.S. in Chemistry Education cannot meet certification 

requirements for in-depth coursework, as doing so would violate the 120 credit rule for graduation 

from SDSU.  The Chemistry and Biochemistry Department Head will contact the CPT chairperson 

with the proposed curriculum to determine what steps, if any, can bring the program into alignment 

for certification purposes. 

 

8.  Does the University request any exceptions to any Board policy for this program? 

Explain any requests for exceptions to Board Policy. If no exceptions are requested, enter 

“None.” 

 

None 

 

9.  Program Delivery 

 

A.  Does the University request authorization to deliver this entire program at any 

off-campus locations? If yes, list location(s) and intended start date(s). 

No. 

 

B. Does the University request authorization to deliver this entire program by 

distance technology? If yes, identify delivery method(s) and intended start date(s).   

No. 

 

C.  Include off-campus tuition and site or delivery costs in the next section and in 

Appendix B. If off-campus or distance delivery authorization is not requested, enter 

“None.” 

None 

 

10. Costs, Budget and Resources 

 

Explain the amount and source(s) of any one-time and continuing investments in 

personnel, professional development, release time, time redirected from other 

assignments, instructional technology & software, other O&M, facilities, etc needed 

to implement the proposed major. Address off-campus or distance delivery 

separately. Complete Appendix B Budget and Resources and briefly summarize. 

 

A program budget is provided in Appendix B. 

 

SDSU does not request new State resources to support the B.S. in Chemistry Education.  The 

Chemistry & Biochemistry Department and the Teaching, Learning, and Leadership 

Department offer all courses within the curriculum.  Cognate coursework is also offered by 

the respective departments at SDSU.   
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Appendix A 

Individual Student Outcomes and Program Courses 

 
 

  Program Courses that Address the Outcomes 
Individual Student Outcomes  

(Chemistry Content Knowledge) 
CHEM 

115 

CHEM 

115L 

CHEM 

127 

CHEM 

127L 

CHEM 

229 

CHEM 

229L 

CHEM 

236 

CHEM 

332 

CHEM 

332L 

CHEM 

343 

CHEM 

343L 

CHEM 

452 

CHEM 

452L 

CHEM 

464 

CHEM 

466 

CHEM 

482 

Describe atoms, ions, molecules and 

their mixtures. 
X X XX XX XX XX XX XX XX XX XX XX XX XX XX XX 

Describe reactions of atoms, ions and 

molecules. 
X X XX XX XX XX XX XX XX XX XX XX XX XX   

Understand reactivity & energetics 

with respect to equilibrium   X X XX  XX XX XX    XX XX XX XX 

Understand reactivity & energetics 

with respect to thermodynamics. 
  X  XX  XX   XX XX  XX XX  XX 

Understand reactivity & energetics 

with respect to kinetics. 
  X  XX  XX       XX  XX 

Elucidate the electronic structures of 

atoms and molecules. 
X  XX  XX  XX XX XX  XX XX XX XX XX XX 

Use the electronic structures of atoms 

and molecules to understand bonding 

theories. 

X  XX  XX       XX     

Use the electronic structures of atoms 

and molecules to understand periodic 

properties. 

X  XX    XX XX  XX  XX  XX  XX 

Understand the structure/function 

relationship in molecules 
X  XX X XX  XX XX  XX  XX XX XX XX XX 

Explain the fundamentals of carbon 

chemistry. 
  X X XX       XX  XX XX  

Describe stereochemistry as a 

foundation of structure and reactivity. 
  X  XX       XX XX XX XX  

Provide mechanistic reasoning for 

prediction and analysis of reactivity. 
  X X XX       XX XX XX   

Design and execute synthetic reaction 

strategies. 
   X X       XX XX    

Explain the fundamentals of 

coordination chemistry. 
           X XX   XX 

Explain the fundamentals of polymer 

chemistry. 
    X         XX XX  

Operate instrumentation (NMR, 

FTIR, etc.) 
 X  XX  XX   XX  XX  XX  XX  

Determine molecular structures from 

spectroscopic data.  X X XX  XX   XX  XX  XX  XX  
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Generate and interpret data using 

appropriate methods/instruments. 
 X  XX  XX  XX XX XX XX XX XX XX XX XX 

Illustrate appropriate data analysis 

techniques. 
 X  XX  XX XX XX XX XX XX XX XX  XX  

Document and interpret experimental 

results through written and oral 

reports. 

 X  XX  XX   XX  XX  XX  XX  

Model safe laboratory practices.  X  XX  XX   XX  XX  XX  XX  

Search and interpret chemical 

literature. 
  X X XX XX XX XX XX XX XX XX XX XX XX XX 

Engage effectively in 

teamwork/collaboration. 
X X XX XX XX XX XX XX XX XX XX XX XX  XX  

Demonstrate ethical scientific 

practices. 
 X  XX  XX  XX XX  XX  XX XX XX XX 

NOTE:  X = Topic Introduced; XX = Topic Reinforced 

 
 

 Program Courses that Address the Outcomes 

Individual Student Outcomes  

(Teaching Licensure Coursework) 
EDFN 

101 

EDFN 

351 

EDFN 

352 

EDFN 

352L 

EDFN 

453 

EDFN 

453L 

EDFN 

454 

EDFN 

475 

SEED 

413 

SEED 

450 

SEED 

456 

Understand how learners grow and develop, recognize that patterns 

of learning and development vary individually within and across the 

cognitive, linguistic, social, emotional, and physical areas, and 

design and implement developmentally appropriate and challenging 

learning experiences. 

X           XX X     XX 

Use understanding of individual differences and diverse cultures 

and communities to ensure inclusive learning environments that 

enable each learner to meet high standards. 

X X X X XX XX XX X       

Work with others to create environments that support individual 

and collaborative learning, and that encourage positive social 

interaction, active engagement in learning, and self-motivation. 

X     X XX XX XX X       

Understand the central concepts, tools of inquiry, and structures of 

the discipline(s) he or she teaches and creates learning experiences 

that make these aspects of the discipline accessible and meaningful 

for learners to assure mastery of the content. 

X X X X XX XX   X XX XX   

Understand how to connect concepts and use differing perspectives 

to engage learners in critical thinking, creativity, and collaborative 

problem solving related to authentic local and global issues. 

X X X       XX X       

Understand and use multiple methods of assessment to engage 

learners in their own growth, to monitor learner progress, and to 

guide the teacher’s and learner’s decision making. 

    X X XX XX     XX XX   

Plan instruction that supports every student in meeting rigorous 

learning goals by drawing upon knowledge of content areas, 

curriculum, cross- disciplinary skills, and pedagogy, as well as 

knowledge of learners and the community context. 

    X X XX XX XX XX XX XX XX 
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Understand and use a variety of instructional strategies to 

encourage learners to develop deep understanding of content areas 

and their connections, and to build skills to apply knowledge in 

meaningful ways. 

X   X X     XX X     XX 

Engage in ongoing professional learning and uses evidence to 

continually evaluate his/her practice, particularly the effects of 

his/her choices and actions on others (learners, families, other 

professionals, and the community), and adapts practice to meet the 

needs of each learner. 

X X X X XX XX XX X XX XX XX 

Seek appropriate leadership roles and opportunities to take 

responsibility for student learning, to collaborate with learners, 

families, colleagues, other school professionals, and community 

members to ensure learner growth, and to advance the profession. 

  X X       XX X       

NOTE:  X = Pre-Residency Outcomes/Competencies; XX = Residency Outcomes/Competencies 
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Appendix B
Budget & Resources

  

South Dakota State University, B.S. in Chemistry Education

1. Assumptions 1st 2nd 3rd 4th
Headcount & hours from proposal FY17 FY18 FY19 FY20
Fall headcount (see table in proposal) 2 5 8 12
Program FY cr hrs, State-Support 60 150 240 360
Program FY cr hrs, Self-Support 0 0 0 0

Faculty, Regular FTE See p. 2 0.43 0.43 0.43 0.43
Faculty Salary & Benefits, average See p. 2 $96,300 $96,300 $96,300 $96,300

Faculty, Adjunct - number of courses See p. 2 0 0 0 0
Faculty, Adjunct - per course See p. 2 $1,000 $1,000 $1,000 $1,000

Other FTE (see next page) See p. 2 0.00 0.00 0.00 0.00
Other Salary & Benefits, average See p. 2 $8,622 $8,622 $8,622 $8,622

2. Budget
Salary & Benefits

Faculty, Regular $41,409 $41,409 $41,409 $41,409
Faculty, Adjunct (rate x number of courses) $0 $0 $0 $0
Other FTE $0 $0 $0 $0

S&B Subtotal $41,409 $41,409 $41,409 $41,409
Operating Expenses

Travel $0 $0 $0 $0
Contractual Services $0 $0 $0 $0
Supplies & materials $0 $0 $0 $0
Capital equipment $0 $0 $0 $0

OE Subtotal $0 $0 $0 $0
Total $41,409 $41,409 $41,409 $41,409

3. Program Resources
SELF-support tuition/hr, net of HEF UG $297.45 $297.45 $297.45 $297.45

Self-support tuition revenue hrs x amt $0 $0 $0 $0

STATE-support tuition/hr, net of HEFF UG $115.76 $115.76 $115.76 $115.76
State-support tuition revenue hrs x amt $6,946 $17,364 $27,782 $41,674

Program fee, per cr hr (if any) $40.00 $2,400 $6,000 $9,600 $14,400
Delivery fee, per cr hr (if any) $0.00 $0 $0 $0 $0
University redirections $0 $0 $0 $0
Community/Employers $0 $0 $0 $0
Grants/Donations/Other $0 $0 $0 $0

Total Resources $9,346 $23,364 $37,382 $56,074

Resources Over (Under) Budget ($32,063) ($18,045) ($4,027) $14,665

Chemistry Education (BS) Appendix B (New UG) 4/27/2016, 12:49 PM
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Appendix B
Budget & Resources

  

South Dakota State University, B.S. in Chemistry Education
Provide a summary of the program costs and resources in the new program proposal.

Estimated Salary & Benefits per FTE Faculty Other
Estimated salary (average) - explain below $76,870 $0

University's variable benefits rate (see below) 0.1406 0.1406
Variable benefits $10,808 $0 
Health insurance/FTE, FY16 $8,622 $8,622 

Average S&B $96,300 $8,622

Explain faculty used to develop the average salary & fiscal year salaries used. Enter amount above.

Explain adjunct faculty costs used in table: 

Explain other [for example, CSA or exempt] salary & benefits. Enter amount above.

Summarize the operating expenses shown in the table:

Summarize resources available to support the new program (redirection, donations, grants, etc).

N/A

The program will generate enough tuition revenue to support itself after the third year.  It should be noted that 
the need for chemistry teachers in South Dakota and the Northern Plains region is substantial, but not many 
students opt for teaching careers in STEM disciplines at the secondary level.  The program will not likely 
attract large numbers of students in the foreseeable future.  

The FY16 salaries of all tenured/tenure-track faculty in CBC were averaged.  All but three courses used in this 
program already exist and are currently being taught.  The three new courses will be taught by faculty currently 
on staff; thus no new faculty members will be added as a result of this program.  

N/A

No new operating expenses aside from faculty workload.

Chemistry Education (BS) Appendix B (New UG) 4/27/2016, 12:49 PM
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Appendix B
Budget & Resources

  

South Dakota State University, B.S. in Chemistry Education

State-support: Change cell on page 1 to use the UG or GR net amount.
Self-Support Tuition, HEFF & Net FY16 Rate HEFF Net

Undergraduate $325.25 $27.80 $297.45 Change cell on page 1
Graduate $431.25 $42.16 $389.09
Externally Supported $40.00

State-support: Change cell on page 1 to use the UG or GR net amount for your university.
State-Support Tuition, HEFF & Net FY16 Rate HEFF Net

UG Resident - BHSU, DSU, NSU $139.00 $27.80 $111.20 Change cell on page 1
UG Non-Resident - BHSU, DSU, NSU $208.60 $41.72 $166.88 to point to your net.
UG Resident - SDSU, USD $144.70 $28.94 $115.76
UG Non-Resident - SDSU, USD $217.05 $43.41 $173.64
UG Resident SDSMT $151.00 $30.20 $120.80
UG Non-Resident SDSMT $253.00 $50.60 $202.40

GR Resident - BHSU, DSU, NSU $210.80 $42.16 $168.64 Change cell on page 1
GR Non-Resident - BHSU, DSU, NSU $446.25 $89.25 $357.00 to point to your net.
GR Resident - SDSU, USD $219.35 $43.87 $175.48
GR Non-Resident - SDSU, USD $464.25 $92.85 $371.40
GR Resident - SDSMT $224.65 $44.93 $179.72
GR Non-Resident - SDSMT $500.10 $100.02 $400.08

Variable Benefits Rates
University FY16

BHSU 14.27% Change the benefits rate cell in the table
DSU 13.84% on page 2 to point to the rate for your
NSU 14.00% university.
SDSM&T 13.87%
SDSU 14.06%
USD 13.99%
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