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SOUTH DAKOTA BOARD OF REGENTS 

ACADEMIC AFFAIRS FORMS 

New Certificate 
 

UNIVERSITY: SDSU 

TITLE OF PROPOSED CERTIFICATE: Graduate Chemistry Education 

Certificate 

INTENDED DATE OF IMPLEMENTATION: Fall 2026 

PROPOSED CIP CODE: 13.1323 

UNIVERSITY DEPARTMENT: Department of Chemistry, Biochemistry 

& Physics 

BANNER DEPARTMENT CODE: SCBP 

UNIVERSITY DIVISION: College of Natural Sciences 

BANNER DIVISION CODE: 3T 
 

☒Please check this box to confirm that: 

• The individual preparing this request has read AAC Guideline 2.3.2.2.C, which pertains to new 

certificate requests, and that this request meets the requirements outlined in the guidelines.  

• This request will not be posted to the university website for review of the Academic Affairs 

Committee until it is approved by the Executive Director and Chief Academic Officer. 

 

University Approval 

To the Board of Regents 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. 

 

  12/17/2025 

Institutional Approval Signature 

President or Chief Academic Officer of the University 

 Date 

 

Note: In the responses below, references to external sources, including data sources, should be 

documented with a footnote (including web addresses where applicable). 

 

1. Is this a graduate-level certificate or undergraduate-level certificate? 

 Undergraduate Certificate  X Graduate Certificate 

 

2. What is the nature/ purpose of the proposed certificate? Please include a brief (1-2 

sentence) description of the academic field in this certificate. 

 

The Graduate Chemistry Education Certificate is designed to provide current high school 

science teachers with graduate credit hours in chemistry, giving them the foundation needed to 

teach AP Chemistry, dual enrollment chemistry, and/or general chemistry at the college level. 

The program may also benefit community college instructors and others seeking graduate-level 

chemistry teaching credentials. In South Dakota, professional teaching certificates are renewed 

every five years and require six education-related credits; this program offers an attractive 

pathway for teachers to fulfill those requirements while advancing their professional 

qualifications. 
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3. If you do not have a major in this field, explain how the proposed certificate relates to 

your university mission and strategic plan, and to the current Board of Regents Strategic 

Plan 2014-2020. 

 

The certificate will be offered through the Department of Chemistry, Biochemistry and 

Physics, which currently offers an M.S. in Chemistry with a Chemistry Education 

Specialization. 

 

The Graduate Chemistry Education Certificate will contribute to the South Dakota Board of 

Regents Strategic Plan 2022-2027 Goal 4: Workforce and Economic Development “Public 

post-secondary and higher education serve as a critical pipeline for the workforce locally in 

South Dakota and as well as nationally and globally.”  The certificate will boost the number of 

STEM graduates able to teach STEM education in South Dakota and across the country. 

 

The proposed certificate also supports the SDSU Strategic Plan Pathway to Premier 2030 Goal 

1: Achieve Excellence Through Transformative Education by developing and investing in 

innovative undergraduate, graduate, and professional academic programs and continuing 

education opportunities with an emphasis on workforce and economic development. This 

certificate provides graduate students with an educational credential and offers current teachers 

a pathway to attain additional certification through ongoing education. 

 

4. Provide a justification for the certificate program, including the potential benefits to 

students and potential workforce demand for those who graduate with the credential. For 

workforce related information, please provide data and examples. Data may include, but are 

not limited to the South Dakota Department of Labor, the US Bureau of Labor Statistics, 

Regental system dashboards, etc. Please cite any sources in a footnote. 

 

The proposed Graduate Chemistry Education Certificate is designed to meet the needs of 

students seeking advanced knowledge of chemistry without pursuing the complete Master of 

Science in Chemistry degree. Many students enroll in graduate-level chemistry courses for 

continuing education, to enhance their qualifications to teach Advanced Placement (AP) 

Chemistry, or to meet requirements to teach college-level or dual-credit chemistry courses. 

Currently, students who complete these courses but do not finish the M.S. program leave 

without a formal credential recognizing their achievement. Establishing this certificate 

program would provide an official credential for students who complete 18 credits (six major 

content courses), acknowledging their advanced chemistry expertise and improving their 

professional qualifications. This certificate program would not require the creation of new 

courses, as all coursework is already part of the existing M.S. in Chemistry - Chemistry 

Education Specialization curriculum.  

 

In addition to professional development, the certificate aligns with workforce demands in 

chemistry and education. According to the South Dakota Department of Labor, employment 

for Postsecondary Chemistry Teachers is projected to increase by 4.92% from 2022 to 2032, 

and Secondary School Teachers (excluding special and career/technical education) are 

projected to increase by 6.14% during the same period.1 Nationally, the U.S. Bureau of Labor 

 
1 South Dakota Department of Labor. https://dlr.sd.gov/lmic/menu_projections_industry_statewide.aspx (visited 

October 10, 2025). 

https://dlr.sd.gov/lmic/menu_projections_industry_statewide.aspx
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Statistics projects a 3% growth for Postsecondary Chemistry Teachers over the next decade, 

indicating continued demand for qualified instructors.2  

 

The demand for qualified instructors in Advanced Placement (AP) and dual-credit chemistry 

remains strong and is expected to continue increasing as more students pursue these 

opportunities to earn college credit and demonstrate academic rigor. Teachers in these 

programs are typically required to hold a master’s degree or higher in a related discipline, 

with graduate-level coursework extending beyond introductory principles to meet 

qualification standards for dual-credit teaching. According to the College Board, employment 

for Postsecondary Chemistry Teachers is projected to grow by approximately 5.66% over the 

next five years, reinforcing the trend of steady growth and continued need for credentialed 

educators across secondary and postsecondary levels.3 

 

Data from the American Chemical Society (ACS) further highlight the ongoing shortage of 

qualified chemistry educators.4 

• Only 36.8% of chemistry teachers in public schools hold both a major and certification in 

chemistry. 

• Only 48.2% of public school chemistry teachers majored in chemistry in college. 

• Chemistry continues to be identified as a discipline with a significant shortage of 

educators. 

 

These findings demonstrate a sustained and growing demand for highly qualified chemistry 

educators at both the secondary and postsecondary levels. The proposed Graduate Chemistry 

Education Certificate would help address this need by providing a streamlined, accessible 

pathway for individuals seeking to teach advanced, dual-credit, or college-level chemistry 

courses. 

 

5. Who is the intended audience for the certificate program (including but not limited to the 

majors/degree programs from which students are expected)? 

 

The Graduate Chemistry Education Certificate is designed to serve multiple student 

populations seeking advanced chemistry knowledge. Its main audience includes high school 

teachers who require or desire graduate-level chemistry credits to satisfy state certification or 

dual enrollment teaching requirements. The certificate also offers a practical option for students 

who start the M.S. in Chemistry – Chemistry Education Specialization but later choose not to 

complete the full degree, allowing them to earn a recognized credential for their completed 

coursework. Additionally, graduate students in related fields such as biology, biochemistry, and 

environmental science can pursue this certificate to strengthen their chemistry background and 

improve their teaching or research credentials. Overall, the certificate provides a flexible and 

valuable credential for professionals and graduate students aiming to advance their expertise in 

chemistry education while addressing the changing needs of schools, colleges, and workforce 

development in science education. 

 

6. Certificate Design 

 
2 U.S. Department of Labor Employment and Training Administration. CareerOneStop, Occupation Profile for 

Chemistry Teachers, Postsecondary | CareerOneStop (visited October 10, 2025). 
3 Big Future College Board. https://bigfuture.collegeboard.org/careers/chemistry-teacher-postsecondary/income-

and-hiring (visited October 23, 2025). 
4 American Chemical Society (ACS). https://www.acs.org/education/educators/chemistry-teacher-education-

coalition.html (visited October 23, 2025). 

https://www.careeronestop.org/Toolkit/Careers/Occupations/occupation-profile.aspx?keyword=Chemistry%20Teachers,%20Postsecondary&onetcode=25105200&location=UNITED%20STATES
https://www.careeronestop.org/Toolkit/Careers/Occupations/occupation-profile.aspx?keyword=Chemistry%20Teachers,%20Postsecondary&onetcode=25105200&location=UNITED%20STATES
https://bigfuture.collegeboard.org/careers/chemistry-teacher-postsecondary/income-and-hiring
https://bigfuture.collegeboard.org/careers/chemistry-teacher-postsecondary/income-and-hiring
https://www.acs.org/education/educators/chemistry-teacher-education-coalition.html
https://www.acs.org/education/educators/chemistry-teacher-education-coalition.html
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A. Is the certificate designed as a stand-alone education credential option for students 

not seeking additional credentials (i.e., a bachelor’s or master’s degree)? If so, what 

areas of high workforce demand or specialized body of knowledge will be addressed 

through this certificate? 

 

Yes. The Graduate Chemistry Education Certificate is designed as a standalone option; 

this typically qualifies a person to teach dual enrollment courses at high schools or general 

chemistry courses at colleges. Qualified instructors to teach AP Chemistry, dual enrollment 

chemistry, and general chemistry at community colleges—especially on an adjunct or 

temporary basis—are in demand nationwide. 

 

B. Is the certificate a value added credential that supplements a student’s major field of 

study? If so, list the majors/programs from which students would most benefit from 

adding the certificate. 

 

Yes. This certificate serves as a value-added credential for students in related graduate 

programs, including Biochemistry (Ph.D.), Biological Sciences (M.S. and Ph.D.) – Biology 

Specialization, Biological Sciences (M.S.) – Microbiology Specialization, and Chemistry 

(M.S. and Ph.D.). 

 

C. Is the certificate a stackable credential with credits that apply to a higher level 

credential (i.e., associate, bachelor’s, or master’s degree)? If so, indicate the 

program(s) to which the certificate stacks and the number of credits from the 

certificate that can be applied to the program.  

 

This certificate is stackable into the M.S. in Chemistry - Chemistry Education 

Specialization. To obtain the M.S. degree, an additional 14 credits are needed. 

 

7. List the courses required for completion of the certificate in the table below (if any new 

courses are proposed for the certificate, please attach the new course requests to this 

form). Certificate programs by design are limited in the number of credit hours required for 

completion. Certificate programs consist of nine (9) to twelve (12) credit hours, including 

prerequisite courses. In addition, certificates typically involve existing courses. If the 

curriculum consists of more than twelve (12) credit hours (including prerequisites) or 

includes new courses, please provide explanation and justification below. 

 

AAC Guideline 2.7 limits certificates to nine to twelve credit hours unless valid reasons exist 

to exceed the limit. The proposed certificate has a total of 18 credit hours based on the 

content needed to teach dual enrollment or college-level chemistry courses. The proposed 

number of credit hours is consistent with other programs across the country. Comparable 

graduate certificates include Minnesota State University Moorhead – 18 credits5, The Ohio 

State University – 18 credits6, Indiana University – 18 credits7, and University of Texas at El 

Paso – 18 credits8. 

 

 
5 Minnesota State University Moorhead. https://www.mnstate.edu/academics/graduate/chemistry (visited October 

23, 2025). 
6 The Ohio State University. https://chemistry.osu.edu/advanced-chemistry-knowledge-educators-certificate-

program (visited October 23, 2025). 
7 Indiana University. https://online.iu.edu/degrees/chemistry-certificate.html (visited October 23, 2025). 
8 University of Texas at El Paso. https://catalog.utep.edu/grad/college-of-science/chemistry/chemistry-gradcer/ 

(visited October 23, 2025). 

https://www.mnstate.edu/academics/graduate/chemistry
https://chemistry.osu.edu/advanced-chemistry-knowledge-educators-certificate-program
https://chemistry.osu.edu/advanced-chemistry-knowledge-educators-certificate-program
https://online.iu.edu/degrees/chemistry-certificate.html
https://catalog.utep.edu/grad/college-of-science/chemistry/chemistry-gradcer/
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Prefix Number Course Title 

Prerequisites for Course 
Include credits for 

prerequisites in subtotal below. 

Credit 

Hours 

New 

(yes, no) 

CHEM 770 Atomic Theory and Bonding None 3 No 

CHEM 771 Intermolecular Interactions and 

Phase of Matter 

None 3 No 

CHEM 772 Thermodynamics None 3 No 

CHEM 773 Equilibrium and Acid-Base 

Chemistry 

None 3 No 

CHEM 774 Kinetics, Nuclear and 

Electrochemistry 

None 3 No 

CHEM  775 Organic and Biochemistry None 3 No 

   Subtotal 18  
 

8. Student Outcome and Demonstration of Individual Achievement. 

Board Policy 2:23 requires certificate programs to “have specifically defined student learning 

outcomes.  

 

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

all students demonstrate before graduation? The knowledge and competencies should be 

specific to the program and not routinely expected of all university graduates.  

 

SLO#1: Students will be able to demonstrate knowledge of topics in the Advanced 

Placement curriculum in chemistry.  

(a) Students will be able to explain atomic theory. 

(b) Students will be able to describe bonding and intermolecular forces. 

(c) Students will be able to explain phases of matter. 

(d) Students will be able to explain thermodynamics and equilibria. 

(e) Students will be able to describe kinetics. 

(f) Students will demonstrate an understanding of electrochemistry, nuclear chemistry, and 

organic and biochemistry.  

 

SLO#2: Students will apply content knowledge toward teaching and critique their 

approaches toward teaching various chemistry topics. 

 

B. Complete the table below to list specific learning outcomes – knowledge and 

competencies – for courses in the proposed program in each row.  

 

 Program Courses that Address the Outcomes 

Individual Student Outcome 
CHEM 

770 

CHEM 

771 

CHEM 

772 

CHEM 

773 

CHEM 

774 

CHEM 

775 

SLO#1:  Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (a) 

Students will be able to explain atomic theory. 

X      

SLO#1: Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (b) 

Students will be able to describe bonding and 

intermolecular forces. 

X X     
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Program Courses that Address the Outcomes 

Individual Student Outcome 
CHEM 

770 

CHEM 

771 

CHEM 

772 

CHEM 

773 

CHEM 

774 

CHEM 

775 

SLO#1: Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (c) 

Students will be able to explain phases of 

matter. 

X 

SLO#1: Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (d) 

Students will be able to explain 

thermodynamics and equilibria. 

X X 

SLO#1: Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (e) 

Students will be able to describe kinetics. 

X 

SLO#1: Students will be able to demonstrate 

knowledge of topics in the Advanced 

Placement curriculum in chemistry: (f) 

Students will demonstrate an understanding 

of electrochemistry, nuclear chemistry, and 

organic and biochemistry.  

X X 

SLO#2: Students will apply content 

knowledge toward teaching and critique their 

approaches toward teaching various chemistry 

topics.  

X X X X X X 

9. Delivery Location.
Note: The accreditation requirements of the Higher Learning Commission (HLC) require Board approval for a

university to offer programs off-campus and through distance delivery.

A. Complete the following charts to indicate if the university seeks authorization to

deliver the entire program on campus, at any off-campus location (e.g., USD - Sioux

Falls, Black Hills State University - Rapid City, Capital City Campus, etc.) or deliver

the entire program through distance technology (e.g., as an online program)?

Yes/No Intended Start Term 

On campus Yes            Fall 2026 

Yes/No If Yes, list location(s) Intended Start Term 

Off campus No 

Yes/No 

If Yes, identify delivery methods 
Delivery methods are defined in AAC 

Guideline 2.4.3.B. Intended Start Term 

Distance Delivery 

(online/other distance 

delivery methods) 

Yes S15 – Online Asynchronous Fall 2026 

Does another BOR 

institution already 

have authorization to 

No If yes, identify institutions: 

https://public.powerdms.com/SDRegents/documents/1677940
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 Yes/No 

If Yes, identify delivery methods 
Delivery methods are defined in AAC 

Guideline 2.4.3.B. Intended Start Term 

offer the program 

online? 

 

B. Complete the following chart to indicate if the university seeks authorization to 

deliver more than 50% but less than 100% of the certificate through distance learning 

(e.g., as an on-line program)? This question responds to HLC definitions for distance 

delivery.  

 

 Yes/No If Yes, identify delivery methods Intended Start Date 

Distance Delivery 

(online/other distance 

delivery methods) 

No   

 

10. Additional Information 

 

Additional Admission Requirements 

GRE: Not required 

TOEFL: 71 Internet-based 

TOEFL Essentials: 7.5 

IELTS: 6.0 

Duolingo: 100 

 

https://public.powerdms.com/SDRegents/documents/1677940

