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Partnership 
Members: 

Harrisonburg City Public Schools, James Madison University, Blue Ridge Community 
College, Blackwell Engineering, Rockingham Group, Shenandoah Valley Electric 
Cooperative, Serco, Kawneer, Shenandoah Valley Technology Counsel, Stanford Research 
Institute 

  
Lead Entity 
and Fiscal 
Agent: 
 
Contact 
Person: 

Harrisonburg City Public Schools 
 
 
 
Andrew Jackson 
HHS Governor’s STEM Academy Coordinator  
5-12 Science Coordinator 
Harrisonburg City Public Schools 
One Court Square 
Harrisonburg VA 22801 
540 437-3302 
540 437-3333 fax 
ajackson@harrisonburg.k12.va.us 

  
Academy 
Location: 

Harrisonburg High  School 

  
Number 
Students: 

The Governor’s STEM Academy will have the capacity to enroll 296 students, grades 9 –
12. During the initial school year (2013–2014) 98 students will be admitted.   

  
Career 
Pathways: 

Science and Mathematics 
Engineering and Technology 

  

Academy  
Goals and 
Performance 
Measures: 

The goal of the Harrisonburg City Public Schools Governor’s STEM Academy is to 
promote student achievement and interest in STEM career fields to prepare students for 
global competitiveness in high-skill, high-wage, and high-demand STEM careers. 
 
The following program objectives and performance measures have been established by 
the Planning/Advisory Committee: 

● preparing students for entry into continued education in a STEM field at the 
college or university level; 

● developing  21st century skills through team approach to problem-based 
learning; 

● allowing teachers and students to dissolve artificial barriers between disciplines; 
● increasing the number of students meeting the requirements of the Advanced 

Studies Diploma by 10 percent over the next four years from 143 in 2012 to 157 
in 2017; 
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● increasing participation in dual enrollment and advanced placement courses by 
10  percent over the next four years from 336 in 2012 to 369 in 2017; 

● increasing students receiving diplomas with the Governor’s Seal by 30 
percentage points over the next four years from 21 in 2012 to 27 in 2017; 

● increasing the number of students receiving the Virginia Board of Education’s 
Seal of Advanced Mathematics and Technology from zero in 2012 to 15 in 2017; 

● increasing the number of students participating in the Pre-Engineering 
Assessment by National Occupational Competency Testing Institute (NOCTI) or 
the Engineering Technology Examination by SkillsUSA from zero in 2012 to 20 in 
2017; 

● increasing the number of students signing the Governor’s Early College Scholars 
Agreement from zero in 2012 to 50 in 2017; 

● students will conduct a capstone STEM project in their senior year; 
● students will all have field experiences to gain knowledge in a STEM career; 
● students will have work-based experiences through either their capstone STEM 

project or field experience; 

● increase the HCPS on time graduation by 4 percent from 85.3 percent in 2012 to 
88.7 percent in 2017; 

● decrease the HCPS dropout rate by 50 percent from  5.8 percent in 2012 to 2.9 
percent in 2017; 

● increase enrollment and retention in postsecondary education by increasing 
college-bound students by 5 percent from  74 percent in 2012 to 77.7 percent in 
2017; 

● increase the number of students completing a college and career readiness 
curriculum by increasing number of students with an advanced diploma by 10 
percent from 43.5 percent in 2012 to 47.9 percent in 2017; 

● reduce the proportion of students requiring remediation in college by 5 percent 
from 2012-2017 as measured by  the number of students who meet the basic 
college entrance criteria as determined by the Virginia Community College 
System; and 

● increase the number of graduates employed in high-wage, high-demand and 
high-skill careers as monitored by postgraduate surveys. 
 

To measure these goals for the Harrisonburg High School Governor’s STEM Academy, 
HCPS will: 

● analyze Standards of Learning scores, AP Scores and grades in mathematics and 
science; 

● participate in research related to science competency and attitudes through a 
grant at James Madison University; 

● monitor the attainment of college credits through dual enrollment and AP 
scores; 

● track internships and field placements for all students; 
● follow students through postsecondary academic choices and careers; 
● provide graduates with a rigorous and complete college and workplace readiness 

curriculum that meets the requirements of the Commonwealth Scholars Course 
of Study in each designated pathway; and 

● incorporate Virginia’s Workplace Readiness Skills. 
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Highlights 
of the 
Program: 

As a result of participating in the Governor’s STEM Academy in the pathways of Science 
and Mathematics, and Engineering and Technology, students will: 

 Gain a deeper understanding of the skills and knowledge incorporated in their 
fields of study; 

 Benefit from specialized, project-based courses which develop critical-thinking, 
problem-solving, and decision-making skills, preparing them for the 21st century 
world; 

 Acquire greater communication skills; 

 Develop workplace readiness skills; 

 Receive opportunities to earn industry certifications preparing them to be more 
competitive in the work force and when applying to advanced training schools or 
postsecondary institutions; 

 Obtain meaningful, real-life, hands-on experiences in their career pathway; and  

 Profit from opportunities for internships, mentorships, job shadowing, and 
cooperative education, which provide students with advantages when entering 
postsecondary education and/or the workplace. 
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Virginia Department of Education 

Governor’s STEM Academy 

Proposal Review Checklist 
 

 

I. Partnership Capacity 

 

Partnerships desiring to implement a Governor’s STEM Academy shall provide the 

Department of Education with evidence of the following: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial  None 

A. An active, ongoing planning 

committee, including a list of 

members and signed certifications 

from each that they are willing and 

able to serve in that capacity.  At a 

minimum, members must represent 

K-12 education (superintendent or 

designee), higher education, and 

business and industry. All partners 

must be represented on the 

committee.  

 

X 

 

 

 

 

 

 

    

  

B. An advisory committee, including a 

list of members and signed 

certifications from each that they are 

willing and able to serve in that 

capacity. 

 

X

  

 

 

  

C. A written memorandum of 

agreement among school divisions, 

local businesses, postsecondary 

institutions, and any other partners 

that outlines ways in which 

community resources will contribute 

to the Governor’s STEM Academy 

to broaden the scope of students’ 

educational experiences. 

       

X
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Criteria 

Documentation  

Comments 
Full Partial None 

D. A statement of assurances that the 

Governor’s STEM Academy 

Planning Committee has reviewed 

provisions of Administrative 

Procedures Guide for the 

Establishment of Governor’s STEM 

Academies and agrees to follow the 

guidelines set forth in the document 

(see appendix). 

 

X       

E. A statement of assurances that, if 

applicable, an ongoing Governing 

Board will be established to reflect 

current Board of Education 

regulations relative to jointly 

operated schools and programs (see 

appendix). 

 

X      

Comments: 

 

 

 

II. Need/Rationale for the Academy 

 

Partnerships desiring to implement a Governor’s STEM Academy shall provide the 

Department of Education with evidence of the following: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

A. Demonstration of the need/rationale 

for the Academy.  This statement 

should be concise and state the major 

reasons to have a Governor’s STEM 

Academy, including need at the state, 

local and/or regional levels. 

 

X     

B. A description of the enhanced or 

additional offerings in science, 

technology, engineering, and/or 

mathematics (STEM) that will meet 

the need described above. 

 

X    

C. A fiscal agent that is a public entity, 

including a certification that the 

entity is willing and able to serve in 

that capacity. 

 

X    
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Criteria 

 

Documentation  

Comments 
Full  Partial None 

Comments: 

 

 

III.    Program Description 

 

Each Governor’s STEM Academy planning committee shall develop cooperatively 

with local school divisions, business, community, and higher education partners and 

have available for review and dissemination, a program description that includes:  

 

A. A statement of program goals addressing the following criteria: 
 

 

Criteria 

 

Documentation  

Comments 
Full 

  

Partial  None 

1. Rigorous academic content in 

career and technical instruction; 

 

X    

2. An emphasis on STEM career 

pathways; 

 

X    

3. Individualized high school plans 

to ensure course selections that 

are aligned with students’ 

transition and career goals after 

high school; 

 

X    

4. Evidence that graduates will 

complete a college and work 

readiness curriculum, minimally 

at the level specified for 

Commonwealth Scholars Course 

of Study (State Scholars Core) 

with the possibility of pre-

approved substitution of 

equivalent courses where there 

may be more relevant course 

selections for a particular career 

pathway; 

 

X 

 

 

 

 

 

  

5. Incorporation of Virginia’s 

Workplace Readiness Skills. 

 

X    

Comments: 
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B. A statement of program objectives and performance measures to:  

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

1. Improve academic achievement 

of Academy students; 

 

X 

 

   

2. Increase completion of dual 

enrollment courses; 

 

X 

 

   

3. Provide workplace readiness 

experiences for students through 

strong partnerships with 

businesses; 

 

       X    

4. Increase high school graduation 

rates; 

 

X    

5. Reduce dropout rates; 

 

       X    

6. Increase enrollment and 

retention in postsecondary 

education; 

 

X    

7. Increase the proportion of 

students completing a college 

and workplace ready curriculum 

in high school; 

 

X    

8. Reduce the proportion of 

students requiring remediation 

in college; 

 

X    

9. Increase the number of industry 

certifications awarded to high  

       school students; and 

 

X    

10. Increase the number of 

graduates employed in high-

wage, high-demand and high-

skill careers. 

 

X    

Comments: 

 

 

 

 

 

 

 

 



 5 

C. A brief description of the proposed program, including: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial  None 

1. Site location; 

 

X    

2. Number of students to be 

served; 

 

 

X 

   

3. Grade levels; 

 

 

X 

   

4. General curriculum design; 

 

 

X 

   

5. List of courses to be delivered;  

 

X   . 

6. Description of how/where the 

courses will be delivered. 

Courses may be delivered on a 

high school, technical center or 

community college campus, 

online, or in other innovative 

ways; and   

 

 

X 

   

7. Designation of full-day or part-

day, academic-year program. 

 

 

X 

   

Comments: 

 

 

 

 

 

 

 

D. Evidence of participation in the Governor’s Exemplary Standards Award 

Program for Career and Technical Education 
 

 

 

 

Documentation Comments 

Full  Partial None 

 X   . 

Comments: 
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E. Program and course descriptions 

 

E.1.  At least two well-articulated career pathways must be included that meet the 

following criteria: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

Pathway #1 
 

    

a. Must include opportunities to 

earn industry credentials, 

postsecondary certificates, 

diplomas or associate degrees 

while in high school and pursue 

additional industry credentials 

and academic degrees at the 

associate, bachelor’s and 

graduate levels.  These pathways 

may be in the same or different 

career clusters. 

        

X    

b. Must be in a field identified by a 

statewide authority or 

organization, such as the 

Virginia Economic 

Development Partnership or the 

Virginia Research and 

Technology Advisory 

Commission, as a strategic 

growth area for Virginia.  

Examples include biosciences, 

information technology, 

automotive technology and 

motor sports, as well as 

modeling and simulation and 

nanotechnology or 

 

 

X    

c. Must address regional and local 

work force demand in a high-

wage, high-skill field as 

identified by employers and 

work force officials. 

 

X    

d. At least one pathway must be in 

a STEM-related field.  This 

career pathway should drive the 

innovative capacity of the region 

and/or state. 

X    
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Criteria 

 

Documentation  

Comments 
Full  Partial None 

Comments: 

 

 
 

Criteria 

 

Documentation 

 

 

Comments 

Full  Partial 

 

None 

 

Pathway #2 
 

    

a. Each career pathway must 

include opportunities to earn 

industry credentials, 

postsecondary certificates, 

diplomas or associate degrees 

while in high school and pursue 

additional industry credentials 

and academic degrees at the 

associate, bachelor’s and 

graduate levels.  These 

pathways may be in the same or 

different career clusters. 

 

X    

b. Must be in a field identified by a 

statewide authority or 

organization, such as the 

Virginia Economic 

Development Partnership or the 

Virginia Research and 

Technology Advisory 

Commission, as a strategic 

growth area for Virginia.  

Examples include biosciences, 

information technology, 

automotive technology and 

motor sports, as well as 

modeling and simulation and 

nanotechnology, or  

X    

c. Must address regional and local 

work force demand in a high-

wage, high-skill field as 

identified by employers and 

work force officials. 

 

X    

d. Of the two pathways described, 

at least one must be in a STEM-

related field.  This career 

pathway should drive the 

X    
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Criteria 

 

Documentation 

 

 

Comments 

Full  Partial 

 

None 

 

innovative capacity of the 

region and/or the state. 

 

e. Additional career pathways may 

address one of the areas 

described above, or an area 

identified by the partnership as 

an area of interest, growth, or 

expansion for students in the 

service area of the Academy. 

 

X    

Comments: 

 

 

 

 

 

E.2  List of all requirements for successful program completion.  

 
 

 

Documentation Comments 

Full  Partial  None 

 X    

Comments: 

 

 

 

 

 

 

E.3     Academy graduates must achieve one or more of the following benchmarks: 

  
 

Criteria 

 

Documentation  

Comments 
Full  Partial  None 

a. Earn one or more industry 

certifications or state 

occupational licenses, and/or 

demonstrate competencies on an 

assessment instrument  

recognized by postsecondary 

institutions such as CLEP 

examinations, collaboratively 

designed or mutually approved 

end-of-course tests, college 

placement tests, or student 

portfolios reviewed by a team of 

college and high school faculty; 

or 

 

X    
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Criteria 

 

Documentation  

Comments 
Full  Partial  None 

b. Earn at least 9 transferable 

college credits as defined in the 

Early College Scholars program 

(includes dual enrollment, AP 

and other options); or 

 

X    

c. Earn an Associate Degree. 

 

    

Comments: 

 

 

 

 

 

 

E.4  Significant work-based experience must be included representing additional 

instruction or training beyond the classroom such as: 

 
 

Criteria 

 

Documentation  

Comments Full  Partial None 

a. Cooperative Education; or 

 

    

b. Internships; or 

 

X    

c. Job Shadowing; or 

 

X    

d. Mentorships; or 

 

X    

e. Project-based learning; or 

 

X    

f. Service learning; or 

 

X    

g. A combination of the above. 

 

    

Comments:  
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F. Length of program and daily schedule:  Governor’s STEM Academies are 

defined by program content, not by the location or delivery system of courses.  

Evidence of the following must be submitted: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

Designation of full-day or part-day, 

academic-year program. 

 

X    

Comments: 

 

 

 

 

 

 

G. Assurance from the fiscal agent that operating funds and facilities are available 

to support the Governor’s STEM Academy and are adequate to meet the needs 

of the program  

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 

. 

 

 

H. Materials and equipment to be provided to accomplish program goals and 

objectives. 

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 

. 

 

I. Evidence of an internal evaluation process to effect program improvement, 

including: 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

1. A review of the Academy’s 

policies, procedures, and 

outcomes; 

 

X    

2. Consideration of feedback from 

students, staff, parents, the 

X    
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Criteria 

 

Documentation  

Comments 
Full  Partial None 

community, and partnership 

members; and 

 

3. Annual collection and reporting 

of data to the Department of 

Education related to student 

achievement, goal achievement, 

and other indicators. 

 

X    

Comments: 

 

    

 

IV. Administrative Procedures 

 

Each Governor’s STEM Academy must develop and maintain procedures developed 

cooperatively with participating partners. There should be evidence of procedures in the 

four areas that follow. 

 

A. Partnerships - The role of business and industry, public school divisions, and 

postsecondary institutions in the partnership. The role of workforce and 

economic development entities should also be included if they are among the 

partners.  

 
 

 

 

Documentation Comments 

Full  Partial  None 

 X    

Comments: 

 

 

 

 

B. Student recruitment, selection criteria, and admissions.  

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 
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C. Code of student conduct and attendance. 

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 

 

 

 

 

 

D. Transportation provided by the school division or consortium that is in 

compliance with all applicable federal and state regulations. 

 
 

 

 

Documentation  

Comments 
Full  Partial  None 

  X    

Comments: 

 

 

 

 

 

E. Staff recruitment, selection, and assignment - The Governor’s STEM Academy 

shall hire staff members who meet the Virginia teacher licensure requirements 

and/or postsecondary faculty qualifications.  Where applicable, they must have 

industry-specific education with training and experience, including industry 

certification. 

 
 

 

 

Documentation  

Comments 

Full  Partial None 

 X    

Comments: 

 

 

 

 

F. Staff development - The program will provide appropriate staff training in 

addition to staff planning time. 

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 
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G. Staff evaluation – Staff will be evaluated according to the human resources 

policies of the agency or institution employing Academy personnel. 

 
 

 

 

Documentation Comments 

Full  Partial None 

 X    

Comments: 

 

 

 

 

H. Parent, student and community involvement 

 
 

Criteria 

 

Documentation  

Comments 
Full  Partial None 

1. Preparation for entering the 

Academies should begin by 

eighth grade.   

 

X    

2. Students, parents, teachers, and 

counselors should work 

collaboratively to: 

a. Complete career interest 

inventories; 

 

X    

b. Prepare academic and career 

plans outlining an intended 

course of study in high 

school; 

 

X    

c. Review multiple 

postsecondary pathways and 

the steps required to pursue 

them; 

 

X    

d. Participate in career 

assessments to identify areas 

students should strengthen to 

qualify for their selected 

pathways; and 

 

X    

         e.  Discuss available diplomas, 

              seals, and other recognitions  

              including admission to  

              specialized programs such as 

              Governor’s Academies. 

               

X    
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I. Documentation of insurance, budget, and other fiscal information  

 
 

 

 

Documentation Comments 

Full  Partial  None 

Insurance 

 

        X    

Budget (from appendix) 

 

X    

Budget Narrative 

 

X    

Other 

 

    

Comments: 
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Partnership Capacity 

Harrisonburg City Public Schools (HCPS) is unique in size, demographics, needs, 

resources, partners, and potential partnerships.  These characteristics allow us to create focused 

and coherent pathways for our students that prepare them for high-skill, high-demand, and high-

wage career opportunities that exist today and in the future.  

The school division consists of five elementary schools, two middle schools, and one 

high school. Sixty-nine percent of students qualify for free and reduced lunch and over thirty-

five percent of students are Limited English Proficient.  Our students come from forty-three 

different countries and speak fifty-one different languages.  Our diversity is a strength that 

employers and the community embrace and support.  Our partnerships, proximity and 

interactions with James Madison University, Eastern Mennonite University, Bridgewater 

College, and Blue Ridge Community College, as well as a variety of science, technology, and 

engineering-related companies give our school division strong advantages. The capacity to form 

partnerships within our own supportive community is based on long-standing good relationships 

and is one of our strengths. Our size and proximity to such an array of potential partners makes 

us capable of quick and thorough implementation of new programs. HCPS is actively cultivating 

and increasing the scope of its partnerships with local higher education to enhance its science, 

technology, and mathematics education and introduce aspects of engineering education. At the 

same time, we are partnering with local STEM businesses and HCPS alumni in STEM careers 

and STEM majors to guide us in the creation of the proposed Harrisonburg High School 

Governor‟s STEM Academy.  
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STEM Advisory and Planning Committees 

The proposal to establish the Governor's STEM Academy is part of an effort to create a 

comprehensive K-12 STEM emphasis in Harrisonburg City Public Schools. The effort began in 

spring 2012 with the creation of a Governor‟s STEM Academy Advisory Board consisting of 

representatives from local STEM businesses, faculty of local higher education institutions, HCPS 

teachers and administrators, college student organizations, and Harrisonburg High School alumni 

who have entered STEM careers. All partners have willingly worked with HCPS to plan and 

develop each of our grade-level emphasis on STEM and to offer advice and evaluation about 

curriculum and implementation. A planning committee is responsible for specific program 

planning and implementation, while the Advisory Board serves as a guiding voice. (See 

Appendix A—Governor‟s Academy Planning Committee Members) 

Memorandum of Agreement 

Each partner on the HCPS STEM Advisory Board and Planning Committee has signed a 

memorandum of agreement, which outlines the roles and responsibilities as a contributing 

partner. (See Appendix B—Memorandum of Agreements) 

Statement of Assurances 

The Planning Committee has reviewed the provisions of the Administrative Procedures 

Guide for the Establishment of Governor’s STEM Academies and agrees to follow the guidelines 

set forth in the document. 
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Rationale  
 
Our world and state are changing rapidly. Areas such as health, energy, environment, and 

natural resources will have serious personal, social, and global issues for current and future 

populations to solve. Outside the educational setting, science, technology, engineering, and 

mathematics are integrated naturally to study and solve problems. To prepare our students to 

meet the challenges of today and the near future, we must begin to educate our students in 

similarly integrated manner. In Harrisonburg, we are focused on creating curriculum and 

programs to better equip our students for an increasingly global and technical workplace and to 

bolster the students‟ earning power as a way to help the state and regional economies. 

According to the Virginia Workforce Connection, as of September 10, 2012, there were 

14,209 unfilled professional, scientific, and technical services jobs in Virginia. From Hampton 

Roads to Fairfax, and from Alexandria to Roanoke, the Commonwealth is a science- and 

technology-rich state. Students seeking well-paying careers need not search far if their skill sets 

are a match for the job opportunities. In the past three years, prospects for the unemployed in 

Virginia have been grim. For job seekers with STEM skills, however, the odds have been much 

better. Overall, job seekers outnumbered online job postings by 2.1-to-1. In STEM, job postings 

outnumbered unemployed people by 3.3-to-1. (Vital Signs, http: 

//vitalsigns.cbancetheeguation.org/#Virginia-Demand) 

In 1998, the City of Harrisonburg established the Harrisonburg Technology Park (HTP) 

which currently houses several technology companies, including Serco Inc., a government 

contractor that provides professional, technology, and management services, and Jenzabar, an 

international company that delivers software, strategies, and services for teaching and learning 

solutions for universities and continuing education programs.  
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In addition to the HTP, Harrisonburg has also created a Downtown Technology Zone that 

currently has 14 technology-related businesses. These range from HD (High Definition) film 

companies to Web design groups, and from small IT companies to regional and international 

companies such as Mosley Architects and Rosetta Stone. In Rockingham County, the 

Rockingham Center for Research and Technology opened adjacent to the HTP and in 2009 

welcomed its first tenant, SRI International. SRI opened the Center for Advanced Drug Research 

(CADRE) at its new SRI Shenandoah Valley campus, where it conducts research to help the 

United States respond to biological threats and to develop lifesaving treatments for neglected 

diseases. (“High-Tech Harrisonburg”) 

In the Shenandoah Valley, STEM-educated students do not need to leave their 

hometowns to find ample opportunities. In Harrisonburg and neighboring Rockingham County, 

there are many science and technology-oriented businesses and industries looking to hire 

talented, well-educated workers.  According to http://www.indeed.com there are currently (as of 

April 2, 2013) 48 posted jobs for engineers in the Shenandoah Valley with half of those listed in 

Harrisonburg. The companies include Merck, Rosetta Stone, MillerCoors, SRI and the City of 

Harrisonburg along with a diverse assortment of others. The positions available include those 

requiring some college and experience up to those requiring engineering associate degrees, 

Master‟s of Engineering, or even Doctorates.  Similarly, there are 69 positions under the heading 

of science with Merck, SRI, LabCorp, Rockingham Memorial Hospital, and a wide variety of 

other companies. 

By creating a Governor‟s STEM Academy, Harrisonburg City Public Schools expects to 

raise student aspirations and attract more students to postsecondary education in preparation for 

the career pathways of Engineering and Technology and Science and Mathematics. The goal is 

http://www.indeed.com/
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to provide prepared workers to support the Commonwealth‟s businesses and industries and to 

meet the work force needs of new businesses and industry in the Harrisonburg region while at 

the same time providing our students with education in areas where job opportunities exist.  The 

U.S. Department of Labor indicates that 15 of the 20 fastest growing occupations projected for 

2014 require significant mathematics or science preparation.  The trends evidenced by reports 

from the U.S. Department of Labor, Virginia Workforce Connection, and postings on Indeed 

http://www.indeed.com, show increased employment opportunities and unfilled positions in 

STEM-related fields.  Harrisonburg City Public Schools wants to educate our students to become 

working adults. This means preparing our students to enter STEM career pathways.  

Enhanced and Additional STEM and CTE Offerings 

HCPS provides all students in all five of the elementary schools and both middle schools 

with daily science and mathematics education including units designed as integrative lessons in 

science, technology, engineering, and mathematics (I-STEM). Access to career and technical 

education courses begins in the middle school and continues through high school to ensure our 

students are college and career ready. 

In the seventh and eighth grades, students have the opportunity to choose an even richer 

integrated STEM experience by joining the Middle School STEM Exploration Academy, where 

they integrate career and technical education courses with their science courses. Students will 

have the opportunity to integrate science instruction with Technology Foundations (8403) during 

seventh-grade life science and Introduction to Technology (8483) during eighth-grade physical 

science.  

During middle school, we actively help students identify the types of career pathways by 

developing interests and skills. As students contemplate high school programming they will have 

http://www.indeed.com/
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two challenging and rewarding pathways to follow to be well prepared to enter an institution of 

higher learning in a STEM major. Whether students choose to apply to and enter the 

Harrisonburg High School Governor's STEM Academy in the Engineering and Technology 

Pathway or the Science and Mathematics Pathway they will have access to Advanced Placement 

and dual enrollment science and mathematics classes as well as the opportunity to receive 

postsecondary certificates including the Governor‟s certificate of recognition of Early College 

Scholars Program. Students who follow the engineering and technology pathway in the 

Harrisonburg High School Governor's STEM Academy will be completers in Engineering 

Studies (8490). In addition to completing the CTE sequence of Engineering Explorations and 

Engineering Analysis, these courses will be enhanced through integration with physics, Algebra 

II, and English in ninth grade, and Earth Science, chemistry, and English in tenth grade.  

Students in both the Mathematics and Science Pathway and the Engineering and 

Technology Pathway of the Harrisonburg High School Governor's STEM Academy will take 

science and mathematics courses their junior and senior years, including several Advanced 

Placement-level and dual enrollment courses with the opportunity for mentorship or internship 

with our higher education and/or business partners. 
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 Harrisonburg City Schools K-12 STEM Course Details 

 

School Name & grades Implementation Number of students STEM course 

HCPS Elementary Schools K-4 
Keister Elementary School 
Waterman Elementary School 
Spotswood Elementary School 
(phased over 2 years) 
Stone Spring Elementary 
Smithland Elementary 

 
2011-2012 
2011-2012 
2011-2013 
 
2012-2013 
2012-2013 

2,138 
428 
424 
392 

 
317 
433 

4 I-STEM units taught through 
science class. 

Thomas Harrison Middle School 
5th-6th Grade 

2012-2013 (5th) 
2013-2014 (5th & 
6th) 

231 
231 

4 I-STEM lesson taught through 
science class 

Skyline Middle School 
5th -6th Grade 

2012-2013 (5th) 
2013-2014 (5th & 
6th) 

151 
151 

4 I-STEM lesson taught through 
science class 

Middle School - STEM Explorations 
Academy 7th Grade 
Thomas Harrison Middle School 
Skyline Middle School 

2012-2013 
 

44 
 

22 
22 

Physical Science (4125) & 
Technology Foundations (8403) 

Middle School - STEM Explorations 
Academy 8th Grade 
Thomas Harrison Middle School 
Skyline Middle School 

2013-2014 
 

43 
 

23 
20 

Life Science (4115) & Introduction 
to Technology (8483) 

HHS Governor’s STEM Academy: 
Engineering and Technology 
Pathway  
9th grade 

2012-2013 
 

20 
 

English (1130) 
Physics (4510) 
Algebra II (3135) 
Engineering Explorations (8450) 

HHS Governor’s STEM Academy: 
Engineering and Technology 
Pathway  
10th grade 

2013-2014 
 

24 
 

English (1140) 
Earth Science (4210) 
Chemistry (4410) 
Engineering Analysis and 
Applications II (8451) 
Geometry (3143) OR AP Statistics 
(3192) 

HHS Governor’s STEM Academy: 
Engineering and Technology 
Pathway  
11th grade 

2014-2015 24 Biology (4310) 
Trigonometry/ Advanced Algebra 
(3137) 
AP Computer Science (3185) 
Dual Enrollment GIS 

HHS Governor’s STEM Academy: 
Engineering and Technology 
Pathway   12th grade 

2015-2016 
 

24 Dual enrollment engineering 
AP Science P Calculus (3177) 
Engineering Practicum IV(8453) 

HHS Science and Mathematics  
Career Pathway 

2013-2017 160 Mathematics every year and/or 3 
DE or AP mathematics/science by 
senior year. 
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Program Description 

Harrisonburg City Public Schools, in partnership with the business and educational 

community, has worked to develop an innovative K-12 science, technology, engineering, and 

mathematics (STEM) pipeline that seeks to prepare students for higher educational opportunities 

and develop workplace readiness.  

This seamless systemwide STEM educational programming begins in kindergarten and 

continues through postsecondary education.  In grades K-6 grade, students participate in 

Integrative STEM education. In middle school the Harrisonburg STEM Explorations Academy 

offers students in seventh and eighth grade the opportunity to continue their STEM education in 

a uniquely blended classroom environment. Students moving from middle school to high school 

will have two STEM pathway options within the Harrisonburg High School Governor‟s STEM 

Academy: Engineering and Technology or Science and Mathematics.  

Interested students entering Harrisonburg High School will apply to be in the HHS 

Governor‟s STEM Academy Engineering and Technology pathway or the Science and 

Mathematics career pathway.  The proposed Governor‟s STEM Academy will: 

● inspire students to pursue interests and rigorous coursework that will create enthusiasm 

and pathways for postsecondary coursework 

●  develop 21st century skills: critical thinking, problem solving, creative thinking and 

innovation, communication, collaboration, media literacy 

● expand partnerships within the community to develop and broaden student opportunities 

● integrate multiple disciplines and technology use through problem-based learning 

● engage students with real-world problems and opportunities 
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● provide opportunities to take advanced classes in mathematics, science, engineering, and 

computer science 

●  cultivate a culture of STEM education that is aligned through grades K-12 

● attract underrepresented groups into STEM fields 

● provide graduates with a rigorous and complete college and workplace readiness 

curriculum that meets the requirements of the Commonwealth Scholars Course of Study 

in each designated pathway. 

The Two STEM Pathways - Engineering and Technology or Science 
and Mathematics 

Students in the eighth grade will have the opportunity to apply to the HHS Governor‟s 

STEM Academy and choose the Engineering and Technology Pathway or the Science and 

Mathematics Pathway. Twenty-four students will be accepted into the Engineering and 

Technology Pathway each year and at capacity 96 students will be committed to this pathway. 

This pathway will hold these students together as a team cohort during half of their school day at 

Harrisonburg High School for grades nine through twelve. Courses in the Engineering and 

Technology pathway are integrated and project based. 

Students accepted into the Science and Mathematics Pathway will commit to enrolling in 

courses that meet or exceed what is set forth in the Commonwealth Scholars Course of Study. 

These students will also enter into the Governor‟s Early College Scholars Agreement.  In 

addition to meeting these requirements, students are required to take coursework in mathematics 

and science every year. This pathway will admit 30-40 students each school year.   

Both pathways require a commitment to extracurricular involvement in academics at 

HHS. This involvement includes, but is not limited to, participation on the Academic 
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Competition Team, Big Blue „Botics (HHS FIRST Robotics team), Envirothon, and attendance 

at local science and mathematics lectures. The primary location for the Governor‟s STEM 

Academy will be at Harrisonburg High School.  

Student Preparation for HHS Governor’s STEM Academy 

With a majority of our students being economically disadvantaged and a very large 

percentage being English language learners, we recognize preparation for a rigorous plan of 

studies in engineering, science, technology, and mathematics and increased rates of high school 

graduation does not begin in the ninth grade. As a consequence of this understanding every child 

in a K-6 classroom in HCPS receives multiple opportunities each year to participate in integrated 

science, technology, engineering and mathematics (I-STEM) units. I-STEM education allows 

students to achieve a greater understanding of the subjects they are learning, the connections 

between these subjects, and the world around them. 

The HCPS I-STEM model consists of specific units that are collaboratively developed 

with teachers and integrated into the established science pacing for our division. Each problem-

based unit is developed based on science Standards of Learning and integrated with those from 

language arts, mathematics, social science, technology as well as engineering content. Every 

student and teacher participates in one I-STEM unit each 9 week grading period. Each unit 

averages about five hours of instruction. HCPS‟ commitment includes a trained half-time STEM 

specialist that serves as support for the school throughout the entire process. An HCPS student 

that begins in kindergarten and continues through sixth grade will have completed 147 hours of 

ISTEM instruction. Each grade level also has at least one experience with a STEM professional 

each year. These guest speakers and field trip experiences are vital to building students‟ 

knowledge and interest regarding future pathways at the secondary level and careers beyond. 
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HCPS‟ emphasis on STEM extends to summer where students have the option of 

participating in our summer enrichment Program. Robotics, Waterbotics, Culinary Arts, CSI, 

drama and other options are available for students to attend.  Through these additional 

opportunities, children gain additional support, building enthusiasm and confidence in their 

abilities and become stronger students.  

In the middle school, STEM Explorations Academy students benefit from a problem-

based learning approach provided by a science teacher and a technology education teacher who 

collaboratively plan and co-teach the students. Pairing middle school science Standards of 

Learning with a high school credit Technology Education course provides students with 

rigorous academic integrated content. Additionally, students meet CTE core competencies 

including Virginia's Workplace Readiness Skills for the Commonwealth. The two-year 

integrated curriculum includes the Virginia physical science Standards of Learning and life 

science Standards of Learning paired with two Virginia Career and Technical Education (CTE) 

courses.    

The primary instructional approach uses engineering design challenges and discussion 

of the science concepts needed to approach the challenge in an informed manner. Then, 

working in small groups, students complete the challenge by following an engineering design 

process.  Ultimately, students produce a product, analyze its performance, and communicate 

their results. This approach develops science content and engineering skills.  

Students in the middle school STEM Explorations Academy meet science and 

engineering professionals through field experiences and guest speakers. Students will visit a 

local four-year institution's engineering department as well as Blue Ridge Community College's 

technical program where they learn about career pathways related to science and engineering 
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available at that institution. The middle school STEM explorations program creates interest in 

STEM studies and careers, and provides a rigorous academic background to prepare students to 

be successful in academically rigorous studies in the HHS STEM Governor‟s Academy.  

Program Objectives and Performance Measures 

The HCPS I-STEM program, Middle School STEM Explorations Academies, and HHS 

Governor‟s STEM Academy will elevate the teaching and learning in the STEM classrooms 

through integration of curriculum, promotion of STEM careers, applications to the real world 

and learning by doing. The Harrisonburg High School STEM Academy will build on the STEM 

experiences of elementary and middle school students while also welcoming students who may 

not have participated in either. There are several goals for the high school program, including: 

● preparing students for entry into continued education in a STEM field at the college or 

university level 

● developing  21st century skills through team approach to problem-based learning 

● allowing teachers and students to dissolve artificial barriers between disciplines 

● increasing the number of students meeting the requirements of the Advanced Studies 

Diploma by 10 percent over the next four years from 143 in 2012 to 157 in 2017 

● increasing participation in dual enrollment and advanced placement courses by 10  

percent over the next four years from 336 in 2012 to 369 in 2017 

● increasing students receiving diplomas with the Governor‟s Seal by 30 percentage points 

over the next four years from 21 in 2012 to 27 in 2017 

● increasing the number of students receiving the Virginia Board of Education‟s Seal of 

Advanced Mathematics and Technology from zero in 2012 to 15 in 2017 
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● increasing the number of students participating in the Pre-Engineering Assessment by 

National Occupational Competency Testing Institute (NOCTI) or the Engineering 

Technology Examination by SkillsUSA from zero in 2012 to 20 in 2017 

● increasing the number of students signing the Governor‟s Early College Scholars 

Agreement from zero in 2012 to 50 in 2017 

● students will conduct a capstone STEM project in their senior year 

● students will all have field experiences to gain knowledge in a STEM career  

● students will have work-based experiences through either their capstone STEM project or 

field experience.  

For the HCPS STEM program, from kindergarten through a student's senior year, our 

goal is to provide a stimulating, exciting, accessible, and rewarding education in STEM. The 

culminating effects of these efforts will result in the following goals: 

● increase the HCPS on time graduation by 4 percent from  85.3 percent in 2012 to 88.7 

percent in 2017 

● decrease the HCPS dropout rate by 50 percent from  5.8 percent in 2012 to  2.9 percent in 

2017 

● increase enrollment and retention in postsecondary education by increasing college-

bound students by 5 percent from  74 percent in 2012 to  77.7 percent in 2017 

● increase the number of students completing a college and career readiness curriculum by 

increasing number of students with an advanced diploma by 10 percent from  43.5 

percent in 2012 to 47.9 percet in 2017 
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● reduce the proportion of students requiring remediation in college by 5 percent from 2012 

to 2017 as measured by  the number of students who meet the basic college entrance 

criteria as determined by the Virginia Community College System 

● increase the number of graduates employed in high-wage, high-demand and high-skill 

careers as monitored by postgraduate surveys. 

To measure these goals for the Harrisonburg High School Governor‟s STEM Academy, 

HCPS will: 

● analyze Standards of Learning scores, AP Scores and grades in mathematics and science 

● participate in research related to science competency and attitudes through a grant at 

James Madison University 

● monitor the attainment of college credits through dual enrollment and AP scores 

● track internships and field placements for all students 

● follow students through postsecondary academic choices and careers 

● provide graduates with a rigorous and complete college and workplace readiness 

curriculum that meets the requirements of the Commonwealth Scholars Course of Study 

in each designated pathway 

● incorporate Virginia‟s Workplace Readiness Skills. 

Evidence of Participation in the Governor's Exemplary Standards 
Award Program for Career and Technical Education 

The Harrisonburg High School Governor‟s STEM Academy will follow the criteria for 

the Governor‟s Exemplary Standards Award Program for Career and Technical Education.  
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Program and Course Descriptions 

Pathway 1: Engineering and Technology 

 

Students in the Engineering and Technology pathway in the Harrisonburg High School 

Governor's STEM Academy will follow a prescribed plan of courses to earn an Advanced 

Studies Diploma that includes two Advanced Placement science classes, one or two Advanced 

Placement mathematics courses, Advanced Placement computer science, and two dual 

enrollment courses. Students will have half of their school day in the Academy. The following 

table provides the course plan for the Engineering and Technology Pathway: 

 
 

Freshman Sophomore Junior Senior 

1 Elective* Elective* Elective* Elective* 

2 Elective* Elective* English* English* 

3 World Language* World Language* World Language* Elective* 

4 Social Studies* Social Studies* Social Studies* Social Studies* 

5 

STEM Academy Honors 
Algebra II/STEM 
Academy Honors 

Physics & space science 

STEM Academy 
Honors 

Chemistry/Earth 
Science 

AP Calculus or pre- 
calculus 

Advanced Calculus or  
AP Calculus 

6 

STEM Academy Honors 
Algebra II/STEM 
Academy Honors 

Physics & space science 

Engineering Analysis 
STEM Academy 

Honors Biotechnology 

AP Science-Biology, 
Chemistry, Physics, or 
Environmental Science 

7 
Engineering 
Explorations 

STEM Academy 
English 10 

Dual enrollment GIS 
Engineering Capstone 

Project/Internship 
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8 
STEM Academy  

English 9 

Geometry or Pre-
calculus or AP 

Statistics 

AP Computer Science 
or AP Statistics 

Dual enrollment 
Engineering 

Co-curricular 
Robotics, TSA, TARC, 
eCybermission, VJAS 

Robotics, TSA, TARC, 
VJAS 

Junior Seminar 
Robotics, TSA, TARC 

VAS 

Senior Seminar Robotics, 
TSA, TARC, VJAS 

*indicates 

class is not 

within the 

Academy 

    

 
 

The freshman courses consist of a team-taught, double-blocked Algebra II/Physics 

course, Engineering Explorations, and STEM English. The fact that the 24-student cohort at a 

particular grade is involved in the same four HHS Governor's STEM Academy courses makes 

integration across the STEM disciplines possible. In the Engineering and Technology pathway, 

students will frequently work in teams to accomplish assigned tasks. These students also enter 

research projects into the Virginia Junior Academy of Sciences. In addition to these co-curricular 

challenges, students are encouraged to participate in extracurricular STEM challenges provided 

by the HHS FIRST Robotics team, Big Blue ‟Botics, and to become actively engaged in the 

Technology Student Association. In their junior and senior years, students will be working in 

teams to complete projects in their community. These projects will be part of their dual 

enrollment GIS course and their Engineering Practicum IV. This variety of experiences mirrors 

the broad base of coursework preparing the students for a STEM career.   

Students in the Engineering and Technology pathway have the opportunity for industry 

certification either through Pre-Engineering Assessment by NOCTI or the Engineering 

Technology Examination by SkillsUSA.  
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Pathway 2: Science and Mathematics 

 

Students in the eighth grade who have a GPA of 3.0 or better may choose to apply to this 

pathway. Students who apply must agree to the following; 

a. sign and submit the Governor‟s Early College Scholars Agreement 

b. successfully complete at least one mathematics and one science class each year 

c. be active in extracurricular academic activities that may include, but not be 

limited to, envirothon, academic competition team, Big Blue „Botics, Saturday 

Physics, VJAS, TARC, mu alpha theta, and TSA 

d. successfully complete a total of at least three AP or dual enrollment courses in 

mathematics and science. 

Students who complete this level of academic depth and success at Harrisonburg High 

School are equipped and prepared to move on to further education or training in a STEM-related 

field. While space in the Engineering and Technology Pathway for the Harrisonburg High 

School Governor's STEM Academy is limited, the Science and Mathematics Pathway is open to 

students who meet the requirements and agree to complete the program. Additional STEM 

electives are planned over time to enhance the Science and Mathematics Pathway. Two that will 

be implemented in 2013-14 are a dual enrollment GIS course with James Madison University 

and a dual enrollment biology course with Blue Ridge Community College. Opportunities for 

certificates exist for Advanced Placement Computer Science A, Certified Internet Web 

Professional (CIW), Microsoft Office Specialist (MOS), and many more depending on students‟ 

course choice. The following table provides suggested plan of courses for a student on the 

Mathematics and Science Pathway (also see Appendix D). 
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 Freshman Sophomore Junior Senior 

1 Elective Elective Elective Elective 

2 Elective Elective Elective Elective 

3 World Language World Language World Language 
Senior Capstone Project 

or Research or Internship 

4 Social Studies Social Studies Social Studies Social Studies 

5 Earth Science Biology Chemistry Physics or AP Physics 

6 Geometry Algebra II 
Dual enrollment pre-

Calculus 
AP Calculus 

7 English 9 English 10 English 11 AP or DE English 

8 Physical Education Physical Education 
AP or DE science or 

additional 
Mathematics 

AP or DE science or 
additional Mathematics 

Co-curricular 
Robotics, TSA, TARC, 
eCybermission, VJAS 

Robotics, TSA, TARC, 
VJAS 

Junior Seminar 
Robotics, TSA, TARC 

VAS 

Senior Seminar Robotics, 
TSA, TARC, VJAS 

 
 

Harrisonburg High School Governor's STEM Academy students on both pathways will 

share opportunities to participate together on industrial tours, meetings with invited speakers and 

with certain coursework.  

Students graduating from the Harrisonburg High School Governor's STEM Academy will 

have a strong academic preparation for entering a four-year college majoring in a wide variety of 
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STEM fields. They will be well-prepared to continue education in any of Virginia's fields of 

economic growth named by The Virginia Economic Development Partnership, including:  

● Food processing 
● Clean energy 
● Biotechnology/R&D 
● Federal security agencies and providers 
● Information technology  

● Aerospace 
● Global logistics. 

Requirements for successful program completion 

Students enrolled in the Harrisonburg High School Governor's STEM Academy must 

earn at least nine transferable college credits, (fifteen in the Mathematics and Science Pathway) 

and must maintain a GPA of 3.0 or better to remain in good standing through their high school 

years and must have a final GPA of 2.5 or greater to be considered a completer of the program. 

All students will complete a capstone course integrating knowledge acquired in the Academy.  In 

addition to these requirements, students must pass end-of-course Standards of Learning tests in 

all applicable classes and students in the Governor's STEM Academy will take and pass either 

the Pre-Engineering Assessment by NOCTI or the Engineering Technology Examination by 

SkillsUSA.  

Work-based Experience 

Students in the HHS STEM Governor‟s Academy will be immersed in problem- and 

project-based learning in grades nine through twelve. Several projects and competitions the 

students can become involved in to promote integration of technology, reading and writing skills, 

physics, and mathematics are: Team America Rocketry Challenge (TARC), eCybermission, 

FIRST robotics, and Virginia Junior Academy of Sciences.  Each year students will learn about 
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STEM careers through guest lectures and field experiences. In their senior year students will also 

gain practical knowledge through research and internships in one of several STEM fields.  

Length of Program and Daily Schedule 

The Governor‟s STEM Academy will follow a full-day, academic year calendar and 

operate within the Harrisonburg High School schedule, which is a block schedule. (See 

Appendix E - Bell Schedule) 

Statement of Assurances 

Harrisonburg City Public Schools will be the fiscal agent for the Harrisonburg High 

School Governor‟s STEM Academy and assures that operating funds and facilities are available 

to support the Governor's STEM Academy and are adequate to meet the program‟s needs. Funds 

have been allocated to provide support for each level of STEM programming.  

Allocated Materials and Equipment 

Harrisonburg City Schools will allocate equipment and facilities. Some equipment and 

materials are already in place for implementation. HCPS supports instructional programs through 

operating funds, CTE funds, and grant funds such as the Carl D. Perkins Vocational and 

Technical Education Act. Blue Ridge Community College and JMU campuses will provide 

facilities and training aids as necessary for the two pathways of the Harrisonburg High School 

Governor's STEM Academy. 

Description of Proposed Program Evaluation 

Harrisonburg City Public Schools has established a STEM Advisory Board, which meets 

four times a year to evaluate the program. Subcommittees to the Advisory Board meet as needed.  
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HCPS will also annually collect and report data to the Virginia Department of Education related 

to student achievement, goal achievement and the other indicated areas. The HHS Governor‟s 

STEM Academy will hold monthly “town meetings” with all students and faculty to discuss 

future plans and any problems. Students will also complete an annual evaluation survey. 

HCPS will track the successes and failures of our STEM Academy students through the 

use of student information software. Data for approximately 50 seniors who meet the 

requirements for the Mathematics and Science Pathway at the conclusion of this school year 

will help establish a known baseline upon which we hope to build. 

Administrative Procedures 

Partnerships 

Our partners have committed to serving multiple roles of support for our Governor‟s 

STEM Academy. We will continue to expand and develop these partnerships as our programs 

and student population grows.  Our business and industry partners have helped us identify the 

STEM needs of the current work force in our local economy and in surrounding areas. 

Business/Industry partners such as Blackwell Engineering, The Rockingham Groups, and 

Rosetta Stone have also pledged to support our job shadowing and internships as the Academy 

students approach their senior projects and capstone coursework. James Madison University has 

agreed to provide support with outside evaluation, professional development of key staff, 

consultation on curriculum development and defining pathway course work. JMU engineering 

fraternities and sororities have also pledged support as mentors for the Academy students.  Blue 

Ridge Community College (BRCC) will be instrumental in helping to develop our articulation of 

dual-enrollment courses and initiating the Blue Ridge Scholars program where our students will 
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work towards their Associate degree while in high school.  In the future, BRCC will provide 

guidance and further support for developing additional pathways for the Academy such as Health 

Sciences and Mechatronics.  Harrisonburg City Schools work with surrounding school divisions 

through biannual meetings hosted by JMU‟s STEM Committee to collaborate on future STEM 

programs.  

Student Recruitment, Selection Criteria, and Admissions 

In January, Harrisonburg High School Governor's STEM Academy faculty visits every 

eighth-grade science class to discuss with students the HHS Governor‟s STEM Academy.  

Applications are distributed to interested students and additional applications are left with 

teachers and school counselors. Counselors and eighth-grade mathematics and science teachers 

are asked to approach and encourage students they believe would benefit from the HHS 

Governor's STEM Academy. After initial contact is made with the students, an information night 

is scheduled for interested students and their parents.  

Any student who meets the GPA requirement and is willing to agree to the plan of 

studies, and submits an application will be accepted into the Mathematics and Science Pathway. 

Agreements required for admission include the Governor‟s Early College Scholars Agreement, 

and to successfully complete at least one mathematics and science course per year including a 

total of three dual enrollment or AP mathematics and science classes. Students‟ progress, GPA, 

Standards of Learning scores and participation in extracurricular academic activities will be 

monitored each school year and students will be notified of their standing.  

Students‟ applications for the Engineering and Technology Pathway include essays 

regarding interest and a design challenge. HHS Governor‟s STEM Academy faculty will 



25 
 

evaluate these essays and the students‟ academic records in middle school and students will be 

chosen. 

Code of Conduct and Attendance 

Students are required to adhere to the Harrisonburg City Public Schools Code of Conduct 

and attendance policy. 

Transportation 

Harrisonburg City Public Schools will provide transportation for all activities and classes 

for Harrisonburg High School Governor‟s STEM Academy students. Transportation will be in 

compliance with all applicable local, federal, and state policies and regulations. 

Staff Recruitment, Selection, and Assignment 

All faculty members will hold Virginia teaching licenses. All teachers will hold 

endorsements in the content taught and meet the standards for highly qualified teachers as set in 

the federal No Child Left Behind legislation. All teachers of dual enrollment courses will meet 

the same criteria as faculty teaching a comparable course on the community college campus. 

Staff Development 

Strategic and successful implementation of programs comes from strategic planning and 

support for the teachers who are working in these K-12 STEM programs.  

The goal with professional development in the elementary schools is to influence 

instruction so that the intentional teaching of content through the design process becomes a part 

of the teacher and becomes a natural part of their planning and lesson delivery.  
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In the elementary schools the professional development associated with I-STEM is 

delivered in stages. Five enrichment specialists were trained as I-STEM specialist. They 

participate in several design challenges that focus on the core components of the program. 

Objectives are set and the pacing guide is consulted.  I-STEM lessons are written collaboratively 

by a team of teachers who pool their talents and abilities to write cohesive, strategy-rich, 

research-based units that embody the design process.  The I-STEM specialists lead the process to 

ensure consistency, alignment and rigor.  

The enrichment specialists then continually provide tiered support throughout the year.  

As classroom teachers become more comfortable with the curriculum, then the focus shifts to 

discourse, questioning strategies, incorporating documentation and drawing, grouping students 

and providing feedback. 

The middle school program is focused on Life Science and Physical Science in 

combination with technology education, therefore these co-teachers work together to train one 

another on the science or technology content. As an additional resource, training is provided 

from experts in the field at various points during the school year and the summer that are 

applicable to the unit of study. As we continue to grow this program and reflect on success and 

failures, we will identify areas of professional growth needed to sustain the rigor and relevance 

of the program and seek professional development in these areas.  

The Harrisonburg High School Governor‟s STEM Academy staff development initially 

focused on content integration and co-teaching.  This plan was then discussed with the 

Governor's STEM Academy English teacher to plan how and what writing and reading would be 

used to target technical reading and writing skills and the integration of the skills with the 

science and mathematics. Connections were explored with the technology teacher of the 
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Engineering Explorations class to determine how projects in that course would integrate with the 

others. The Governor‟s STEM Academy faculty also participated in two book studies with other 

teachers exploring the integration of topics within The Immortal Life of Henrietta Lacks and The 

Boy Who Harnessed the Wind. 

The science teachers involved in the Academy development attended several sessions on 

integrative STEM at the Virginia Association of Science Teachers Professional Development 

Institute. Additionally, the co-directors and teachers of the mathematics and physics courses in 

the STEM Academy attended the NSTA's first STEM conference in Atlantic City, N.J. 

As the program is developed and challenges arise, we are also reaching out to James 

Madison University's Dr. Bob Kolvoord, who was instrumental in the development of the 

University‟s Integrated Science and Technology program, and who has agreed to help facilitate 

staff development. The Governor‟s STEM Academy will use Dr. Kolvoord's experience, 

expertise, and resources in obtaining targeted professional development for the STEM Academy 

faculty. Governor's STEM Academy teachers will be supported in their professional 

development as needs are identified. 

To meet the goals of providing engaging instruction, support, and intentional 

programming HCPS STEM programs will provide professional development on pedagogical 

knowledge of integration, content knowledge of subject areas and curricular knowledge of 

STEM. Through quality models and examples of the integrated curriculum we hope to influence 

the use of “purposeful design and inquiry.” STEM education asks teachers to understand the 

connections among subject matter and to teach students how to think (Sanders, 2009).
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Professional Development Timeline 

Fall 2011-Summer 2013 

 

Participants Activity or Event Dates Status 

Personnel involved in STEM programs, 
advisory committee 

Meeting schedule throughout year as 
needed 

Ongoing Ongoing 

5th grade Science teachers, Administrators, 
STEM Explorations Coordinator and STEM 
Coordinator 

Planning meetings, unit development 
and hands-on experiences with I-STEM 
design challenges 

Ongoing Continuous 

Enrichment Specialist and K-8 Division 
STEM Coordinator 

Ongoing curriculum development and 
collaborative meetings 

Sept. 2011-
2013 

Ongoing 

STEM Enrichment specialist and STEM 
Coordinator 

I-STEM retreat (30 hours) August 2011 Complete 

All School Personnel at 2 elementary Schools I-STEM education curriculum 
components 

September-
October 2011 

Complete 

Division K-8 STEM Coordinator and 
Watermen Elementary School Enrichment 
Specialist 

Children’s Engineering Conference November. 
2011 

Complete 

Division STEM Coordinator, Co-directors 
HHS Governor’s STEM Academy, and Keister 
Enrichment Specialist 

NSTA STEM Symposium and expo March 2012 Complete 

Summer School Teachers STEM thematic units training June 2012 Complete 

Watermen Elementary School Enrichment 
Specialist 

Engineering Content Teaching Academy 
JMU 

July 2012 Complete 

STEM Enrichment specialist and STEM 
Coordinator 

Smart Board Training August 2012 Complete 

All elementary classroom assistants How to support the students and 
teachers in STEM Education 

August 2012 Complete 

STEM Enrichment specialist and STEM 
Coordinator 

Infusing more Mathematics into STEM 
Curriculum with Mathematics in Focus 

August 2012 Complete 

All 5 Enrichment Specialist and K-8 Division 
STEM Coordinator 

Weeklong STEM retreat August 2012 Complete 

12 Classroom Teachers Grades K-8 Summer School STEM Planning Feb. 2012-July 
2012 

Complete 

All School Personnel at 3 elementary Schools I-STEM education curriculum 
components 

September-
October 2012 

Complete 

STEM Exploration Coordinators, and HHS 
Governor’s STEM Academy science teachers 

Virginia Association of Science 
Teachers 

November 2012 Complete 
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STEM Exploration Coordinator, Technology 
Education teachers and Division K-8 STEM 
Coordinator 

Sustainability and renewable Energy 
training 

December 2012 Complete 
 

Guidance Counselors STEM Pathways training Spring 2013 Pending 

Guidance Counselors Training on Wizard Software Spring 2013 Pending 

HHS Governor’s STEM chemistry and Earth 
science teachers 

Integrating Earth science and 
Chemistry  

Summer 2013 Pending 

Jeff Oswald Changes and Innovations in AP 
Computer Science 

Summer 2013 
and ongoing 

Pending 

Division STEM Coordinator and STEM 
Explorations Coordinator 

Waterbotics Training March 2013 Pending 

Division STEM Coordinator and STEM 
Explorations Coordinator 

International Technology Engineering 
Education Association Conference 

March 2013 Pending 

STEM Explorations Coordinators and HHS 
Governor’s STEM Academy personnel 

Vertical Articulation of program model March 2013 Pending 

I-STEM personnel and Middle school STEM 
Explorations coordinators 

Vertical Articulation of program 
characteristics 

April 2013 Pending 

 
 

Staff Evaluation 

Supervision of the Governor's STEM Academy instructional faculty will be handled 

according to the policies and procedures set by the School Board of Harrisonburg City Public 

Schools. Personnel will be hired who meet the Virginia teacher licensure requirements and/or 

postsecondary faculty qualifications. Where applicable, teachers must have industry-specific 

education with training and experience, including industry certification. Staff will be evaluated 

according to the human resources policies of Harrisonburg City Public Schools using the 

Teacher Performance Goals assessment tool established by the school division. 

The co-directors of the Harrisonburg High School Governor's STEM Academy as well as 

the HHS administrative staff assigned to the teacher's particular department will informally 

observe Governor's STEM Academy teachers frequently. The secondary STEM coordinator will 

conduct at least one formal, unannounced observation of at least 30 minutes, with copies given to 

the HHS principal and the co-directors of the Governor's STEM Academy. Students will also be 
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asked to evaluate the staff in the Governor's STEM Academy. The formal observation, a 

narrative written by the co-directors, and the students' evaluations will be combined in equal 

weights to provide each staff member an evaluation of their performance within the Governor's 

STEM Academy. 

Parent, Student, and Community Involvement 

All seventh-grade students will use the Virginia Education Wizard to explore their career 

and college interests. This personalized exposure to college and career planning, matched with 

an engaging STEM curriculum, is designed to educate and attract students to the possibility of a 

STEM career.  After the students have received results from the Virginia Education Wizard, the 

HHS Governor‟s STEM Academy faculty in conjunction with the HHS guidance department and 

the middle school guidance departments will host a “course planning for career options” 

workshop at each of the HCPS middle schools where we will present parents and their seventh- 

and eighth-grade children with information regarding diplomas, seals and certifications and tools 

to complete academic and career plans that result in multiple postsecondary pathways. 

HCPS has a divisionwide goal to have parents and the community members become 

partners in our students‟ education. The STEM Academy encompasses this goal throughout our 

planning, implementation and reflection process.  

The Harrisonburg High School Governor's STEM Academy holds three potluck meetings 

per year. The first is held the week before school begins when the freshmen are participating in 

STEM Academy “boot camp,” during which they get to know each other, the faculty, and the 

expectations for the program. The second potluck meeting is held shortly after returning from 

winter break and the final potluck meeting is held in the spring of the year. These are designed to 

get parents interacting with each other and to allow for a dialog between faculty and parents to 
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discuss the program and their children's education. The community is a part of the Governor's 

STEM Academy: speakers are invited to classes, students are taken on field experiences, and 

student projects are community based. The first of these community-based projects begins with 

the ninth-graders‟ eCybermission and culminates in a capstone project during their senior year. 

We recognize that parents and the community are unaware of the full breadth of STEM 

fields and how STEM education is different. To publicize and highlight the programs and 

curriculum, and to educate the community about STEM and the possible career paths, 

Harrisonburg City Public Schools will hold an annual community STEM day. 

Budget and Documentation of Insurance 

The HHS Governor‟s STEM Academy operates on an annual budget of $220,350. This 

budget includes all of the budget reporting categories such as: salaries, materials, professional 

development, etc.  (see Appendix E). Currently, local funds have been allocated for the program. 

However, it is our intent upon receiving the Governors Academy designation to pursue grants 

from local, state and national companies, agencies and foundations to assist us in expanding and 

supporting the Academy programming.  

Insurance for all HCPS students attending any programs sponsored by Harrisonburg City 

Schools will be covered by insurance offered by the Utica Mutual Insurance Company, School 

Systems of VA Group SI A, and Republic-Franklin Insurance Company. The insurance is a 

supplemental accidental injury insurance policy which covers students at school, on field 

experiences, during other school-sponsored activities and on school buses. 
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Direct Costs HHS Governor’s STEM Academy (based on 2012-13 and 2013-14 school years) 

1. Personnel 

A total of 2 teachers 1/4 time in STEM Academy, 3 teachers 1/6 time in STEM Academy, and 2 

co-directors/teachers $97,500 

2. Employee Benefits 

Benefits for the above employees (includes FICA, Life Insurance, Social Security, Medicare and 

Health Benefits) $29,250 

3. Purchased Services 

This includes stipends for any speakers and the in-kind donations from partners for speakers and 

field experiences. 

4. Internal Services 

Fees for family night meals and event coordination 

5. Staff Development 

Provides staff professional memberships and teacher resource books $555.00 

6. Summer Component $3250 

Pre-school freshman orientation days, Mathematics readiness summer school 

7. Travel 

Travel will be required for teachers to attend professional development activities and conferences 

$1850.00 

8. Contractual Services 

Curriculum writing over the summer $4000.00 

9. Materials and supplies 

Consumable Materials for design projects 

10. Equipment 

l laptop per student and teacher 

3D printer 

cnc router 

TARC registration and materials 

$55,000.00 

11. Facilities $15000 

Portion of the yearly operating costs of HHS 
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A-Direct Costs TOTAL    

 

$5,000 
Grant State 

Funds 

Perkins 
Funds 

Other 
Funds 

(Local or 
grant funds 

to be 
described in 
the Budget 
Narrative) 

In-Kind 

1. Personnel — 1000   97,500 4000 

2. Employment Benefits — 2000   29,250  

3. Purchased/Contractual Services — 
3000 

  500 1000 

4. Internal Services — 4000   5000  

5. Staff Development — 5000   1000  

6. Summer Component Activities — 
5000 

  3250  

7. Travel — 5000   1850  

8. Contractual Services — 5000   4000  

9. Materials and Supplies — 6000   3000  

10. Equipment — 8000   55,000  

11. Facilities — 8000   15,000  

B — Indirect Costs *     

Total      

*If recovering indirect costs, the rate 
must not exceed the state-approved 
indirect cost rate of the fiscal agent. 
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Appendix 

Appendix A 

Governor’s Academy Planning Committee Members 

Name Affiliation Title 

Andy Jackson Harrisonburg City Public Schools 9-12 STEM Coordinator and 5-12 Science 

Coordinator 

Amy Sabarre Harrisonburg City Public Schools PK-8 STEM Coordinator and PK-4 Science 

Coordinator 

Patrick Lintner Harrisonburg City Public Schools Executive Director of Instruction 

Scott Kizner Harrisonburg City Public Schools Superintendent Harrisonburg City Schools 

Greg Corder HCPS: Thomas Harrison Middle School STEM Explorations Coordinator 

Patty Watson HCPS: Skyline Middle School STEM Explorations Coordinator 

Dominick Swayne James Madison University External Relations COE 
Education Support Center 

Geoff Estes Harrisonburg City Public Schools Co-Director HHS Governor’s STEM Academy 

Bob Kolvoord James Madison University Interim Director School of Engineering 
Co-Director for Center for STEM Education 

Outreach 
Professor, ISAT: Educational Technology 

Bob Young Blue Ridge Community College Vice President BRCC 

  

 

HCPS STEM Advisory Board 

Name Affiliation Title or Company 

Hans Herlan HCPS: Skyline Middle School Tech Education Teacher 

Edward Blackwell Blackwell Engineering CEO 

W. Neal Menefee Rockingham Group President: Rockingham Group 

Chris Mayfield James Madison University Assistant Professor, Computer Science 

Bob Kolvoord James Madison University Interim Dean of Engineering 
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Nick Swayne James Madison University External Relations COE 
Education Support Center 

Bob Zickifoose Blue Ridge Community College Assistant Professor of Machine Engineering 

Design Technology 

Kevin Giovanetti James Madison University Professor of Physics 

Jeff Oswald Harrisonburg High School Mathematics Teacher 

David Slykhis James Madison University Co-Director of Center for STEM education 

and Outreach 
Vice-President fo Society for Information 

Technology and Teacher Education 

R. Bryce Inouye Rosetta Stone AI Researcher 

Tracy Shaver Harrisonburg High School Principal HHS 

Joe Glick Harrisonburg High School Principal SKMS 

Rob Prins James Madison University Assistant Professor Department of 

Engineering 

Scott Kizner HCPS Superintendent 

Anne Loso HCPS Mathematics Coordinator K-12 

Amy Sabarre HCPS PK-8 STEM Coordinator and PK-4 Science 

Coordinator 

Andy Jackson HCPS 9-12 STEM Coordinator and 5-12 Science 

Coordinator 

Greg Corder HCPS: Thomas Harrison Middle School STEM Explorations Coordinator 

Patty Watson HCPS: Skyline Middle School STEM Explorations Coordinator 

William Stansberry HCPS: Thomas Harrison Middle School Technology Education Teacher 

Patrick Lintner HCPS Executive Director of  Instruction 

Callie Johnson Miller PhD student University of Pittsburg, former 

HHS student 
PhD Graduate Student in Bioengineering 

Emily Mae Cummings James Madison University  SWE Co-President of Society of Women 

Engineers 

Doranda Bailey   Engineer 

Mike Cardman   Engineer 

Paulina Hoang James Madison University  SWE Co-President of Society of Women 

Engineers 

Seth Stratford HCPS: Harrisonburg High School CTE teacher 
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Shelia Antonnicola HCPS: Harrisonburg High School STEM English Teacher 9 Honors and 10 

Honors 

Geoff Estes HCPS: Harrisonburg High School STEM academy teacher 

Karen Campbell HCPS Director of Technology 

Don Vale HCPS: Thomas Harrison Middle School Principal 

Daniel Kirawin HCPS: Thomas Harrison Middle School Assistant Principal 

John Coffey Shenandoah Valley Electric Cooperative VP Engineering Operations 

Tracy Shaver  HCPS: Harrisonburg High School  Principal 
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Appendix B: 

Memorandum of Agreement from each Partner
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Appendix C: Certificate of Insurance 

 



73 
 

Appendix D: STEM Pathways 
 

 

Commonwealth of Virginia 
Plan of Study 

 Rev: 6/12 
Student Name: HHS STEM Academy Student 
School: HCPS 
Date:       
 

Cluster: Science, Technology, Engineering and Mathematics          Pathway: Engineering and Technology 

This Career Pathway Plan of Study can serve as a guide, along with other career planning materials, as learners continue on a career path. Courses listed within this plan are only recommended coursework and should be individualized to meet each 
learner’s educational and career goals. This Plan of Study, used for learners at an educational institution, should be customized with course titles and appropriate high school graduation requirements as well as college entrance requirements. 

E
D

U
C

A
T

IO
N

 

L
E

V
E

L
S

 

G
R

A
D

E
 English/Language 

Arts 
Mathematicsemat

ics 
Science 

Social Studies/ 
Science 

Recommended Electives 
Use state course titles 

 

Recommended Career and Technical 
Courses 

Source:  
Administrative Planning Guide 

http://www.cteresource.org/apg/ 

SAMPLE – Occupations 
Relating to This Pathway: 

http://www.doe.virginia.gov/instruction/ca
reer_technical/career_clusters/sample_pl

ans_study/index.shtml 

http://www.careerclusters.org 
http://www.cteresource.org/cpg/ NOTE:  Indicate State Course Titles and Codes 

Graduation Requirements: http://www.doe.virginia.gov/instruction/graduation/index.shtml  

Engineer 
Anthropologist 
Astronomer 
Geologist 
Chemist 
Biologist 
Physicist 
Cartographer 
Blood Bank Technologist 
Oceanographer 
Technical Writer 
Clinical Dietician 
Meteorologist 
Nurse 
Doctor 
Mathematicsematician 
  

 

M
ID

D
L

E
 

7 English 7 (1110) 
Mathematics 
8/Pre-Algebra 
(3112) 

Life Science (4115) U S History (2354)  

 

Introduction to Technology (8483) 

8 English 8 (1120) Algebra I (3130) Physical Science (4125) 
Civics & Economics 
(2357) 

 Technology Foundations (8403) 

Career Assessment:  Identify an appropriate career assessment instrument at the middle school level used to help students and their parents plan for high school: 
           VA Wizard      or other assessment (please indicate):          

S
E

C
O

N
D

A
R

Y
 

9 
STEM English 
(1130) 

 
Algebra II (3135)) Physics (4510)  

World History/ 
Geography I (2215) 

Economics & Personal Finance (6120) 
Health & PE (2 years) 
Foreign Language (4 years) 
Other Electives to Complement Pathway 
(Core Academic and CTE): 
AP Biology (4370) 
AP Environmental Science (4270) 
AP Chemistry (4470) 
AP Physics (4570) 
AP Statistics (3192) 
Intro to computer science 

AP Computer Science (3185) 

Engineering Explorations (8450) 

10 
STEM English 
(1140) 

Geometry 
(3143)/or  
AP Statistics 
(3192) 
 

 
Earth Sciences (4210)/ 
Chemistry (4410) 

World History/ 
Geography II (2216) 

Engineering Analysis and Applications 
II (8451) 

11 English (1150) 
Trigonometry/ 
Advanced 
Algebra (3137) 

Biology (4310) US/VA History (2360) Dual enrollment GIS 

12 English (1160) 
AP Calculus 
(3177) 
Or DE Calculus 

AP Science 
US/VA 
Government(2440) 

Dual enrollment Engineering 
Engineering Capstone 
Project/Internship(8452) 

High school courses in the pathway offered locally for college credit should be coded:  Advanced Placement (AP), International Baccalaureate (IB), Dual Enrollment (DE), and/or VC (Validated Credit) 

Highlighted courses are part of the HHS STEM Academy and are required. 
                 Represents courses that are team-taught to enhance integration. 
 
Bold represents courses not restricted to HHS STEM Academy students, but required of STEM 
Academy students. 

Additional Learning Opportunities: 
CTSO Organization(s):  DECA    FBLA     FCCLA      FFA     

 FEA     HOSA     SkillsUSA     TSA  
 

Work-Based Learning: 
 Career Research  Cooperative Education  Internship  Mentorship 
 Job Shadowing  Service Learning Project  Student Apprenticeship 
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P

O
S

T
S

E
C

O
N

D
A

R
Y
 SAMPLE POSTSECONDARY PROGRAMS RELATED TO THIS CAREER PATHWAY 

Individual plans must include locally agreed upon courses at the postsecondary level (See page 2) 

Pathway 
Associate Degree, College Certificate, or 

Apprenticeship 
Bachelor’s Degree Postgraduate Degree 

Engineering and Technology 
Associate of Science Degree – 

specialization engineering 
Transferrable to a number of state colleges (Determined Locally – Optional) 

College:  Blue Ridge Community College      School Division(s): Harrisonburg City Public Schools 

Postsecondary: Placement Assessments such as Virginia Placement Test or COMPASS College entrance exams such as ACT & SAT 

P
O

S
T

S
E

C
O

N
D

A
R

Y
 -

 C
O

M
M

U
N

IT
Y

 C
O

LL
E

G
E

 o
r 

A
P

P
R

E
N

T
IC

E
S

H
IP

 -
 D

et
er

m
in

ed
 L

oc
al

ly
 

Semester English 
Mathematicsematic

s 
Science 

Social 
Studies 

Required Courses or Recommended Electives 

POSTSECONDARY PLAN OF STUDIES MUST INCLUDE POSTSECONDARY ACADEMIC, CTE, AND OTHER ELECTIVE COURSES APPROPRIATE FOR AN ASSOCIATE DEGREE. 

Y
ea

r 
1 

1st
 S

em
es

te
r 

College 
Composition  I 
(ENG 111) 

Calculus with 
Analytic Geometry 
(MTH 173) 

General Chemistry 
111 

HIS 121 United 

States History 
I 

SDV 100 

College Success 
Skills 

ENGR 120 
Introduction 
to Engineering 

            

Y
ea

r 
1 

2nd
 S

em
es

te
r 

College 
Composition II 
(ENG 112) 

Calculus with 
Analytic Geometry 
II 

 (MTH 174) 

Chemistry 112 
HIS 122 United 
States History 
II 

CSC 200 
Introduction to 
Computer 
Science 

ENGR 140 
Engineering 
Mechanics - 
Statics 

            

Y
ea

r 
2 

1st
 S

em
es

te
r ENG 251 

Survey of 

World 
Literature I 

 

Vector calculus 
(MTH 277) 

Physics 241       

CST 110 
Introduction to 
Speech 
Communication 

Health & PE EGR 115       

Y
ea

r 
2 

2nd
 S

em
es

te
r 

ENG 252 

Survey of 
World 
Literature I 

MTH 291 
Ordinary 

Differential 
Equations 
MTH 177 Linear 

Algebra 

Physics 242             

ENGR 245 

Engineering 
Mechanics - 
Dynamics 

EGR 126,  
EGR 206 

      

College courses offered locally in the high school for college credit should be coded: DE (Dual Enrollment) and/or VC (Validated Credit) 

Related Industry Certifications Available:   
 
      

Additional Suggested Learning Opportunities: 
 

Work-Based Learning: 
 Cooperative Education         Internship          Mentorship 
 Job Shadowing        Service Learning Project      Registered Apprenticeship    
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U
N

IV
E

R
S

IT
Y

 
University/College:  Blue Ridge Community College 
Degree or Major:  Associate of Science Degree – specialization engineering 
Number of Articulated CC Credits:  60-63 

Notes:        
 

 
 
 

P
O

S
T

S
E

C
O

N
D

A
R

Y
 SAMPLE POSTSECONDARY PROGRAMS RELATED TO THIS CAREER PATHWAY 

Individual plans must include locally agreed upon courses at the postsecondary level (See page 2) 

Pathway 
Associate Degree, College Certificate, or 

Apprenticeship 
Bachelor’s Degree Postgraduate Degree 

Engineering and Technology  BS Engineering (Determined Locally – Optional) 

College:  James Madison University      School Division(s): Harrisonburg City Public Schools 

Postsecondary: Placement Assessments such as Virginia Placement Test or COMPASS College entrance exams such as ACT & SAT 

P
O

S
T

S
E

C
O

N
D

A
R

Y
 -

 C
O

M
M

U
N

IT
Y

 C
O

LL
E

G
E

 

or
 A

P
P

R
E

N
T

IC
E

S
H

IP
 -

 D
et

er
m

in
ed

 L
oc

al
ly

 

Semester English 
Mathematicsematic

s 
Science 

Social 
Studies 

Required Courses or Recommended Electives 

POSTSECONDARY PLAN OF STUDIES MUST INCLUDE POSTSECONDARY ACADEMIC, CTE, AND OTHER ELECTIVE COURSES APPROPRIATE FOR AN ASSOCIATE DEGREE. 

Y
ea

r 
1 

1st
 S

em
es

te
r 

General Ed. 
Mathematics 235 - 
calculus 

Physics 240/240 L   
ENGR 112 
Introduction 
to Engineering 

            

Y
ea

r 
1 

2nd
 S

em
es

te
r 

General Ed 
Mathematics 236 
Calculus II 

Physics 250/ 250 L General Ed.               

Y
ea

r 
2 

1st
 S

em
es

te
r 

General Ed. 
Mathematics 
237 Calculus III 

Chem 133E/133L General Ed. 
ENGR 231 
Engineering 
design I 
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Y
ea

r 
2 

2nd
 S

em
es

te
r 

 

Mathematics 238 
Linear algebra & 
Differential 
equations 

Bio 222 or 
 Geol 210 

      

ENGR 232 

Engineering 
Design II 

 

ENGR 221 

Engineering 
Management I 

 

ENGR 212- 
Statics & 

dynamics 

 
 
 

      

College courses offered locally in the high school for college credit should be coded: DE (Dual Enrollment) and/or VC (Validated Credit) 

Related Industry Certifications Available:   
 
      

Additional Suggested Learning Opportunities: 
 

Work-Based Learning: 
 Cooperative Education         Internship          Mentorship 
 Job Shadowing        Service Learning Project      Registered Apprenticeship    

U
N

IV
E

R
S

IT
Y

 

University/College:  James Madison University 
Degree or Major:  BS Engineering 
Number of Articulated CC Credits:        

Notes:        
 

 
  



77 
 

 

Commonwealth of Virginia 
Plan of Study 

 
Student Name: Science and Mathematics Pathway 
Student 
School: HCPS 
Date:       
 

Cluster: Science, Technology, Engineering and Mathematics          Pathway: Science and Mathematics 
This Career Pathway Plan of Study can serve as a guide, along with other career planning materials, as learners continue on a career path. Courses listed within this plan are only recommended coursework and should be individualized to meet each 
learner’s educational and career goals. This Plan of Study, used for learners at an educational institution, should be customized with course titles and appropriate high school graduation requirements as well as college entrance requirements. 

E
D

U
C

A
T

IO
N

 

L
E

V
E

L
S

 

G
R

A
D

E
 

English/Language 
Arts 

Mathematicsemat
ics 

Science Social Studies/ 
Science 

Recommended Electives 
Use state course titles 

 

Recommended Career and Technical 
Courses 

Source:  
Administrative Planning Guide 

http://www.cteresource.org/apg/ 

SAMPLE – Occupations 
Relating to This Pathway: 

http://www.doe.virginia.gov/instruction/ca
reer_technical/career_clusters/sample_pl

ans_study/index.shtml 

http://www.careerclusters.org 
http://www.cteresource.org/cpg/ 

NOTE:  Indicate State Course Titles and Codes 

Graduation Requirements: http://www.doe.virginia.gov/instruction/graduation/index.shtml   
Anthropologist 
Astronomer 
Geologist 
Chemist 
Biologist 
Physicist 
Cartographer 
Blood Bank Technologist 
Oceanographer 
Technical Writer 
Clinical Dietician 
Meteorologist 
Nurse 
Doctor 
Mathematicsematician 
Engineer 
  

 

M
ID

D
L

E
 

7 English 7 (1110) Mathematics 7 
(3111) 

Life Science (4115) U S History (2354)   

Keyboarding (6150) 

8 English 8 (1120) Mathematics 
8/Pre-Algebra 
(3112) 

Physical Science (4125) Civics & Economics 
(2357) 

 IT Fundamentals (6670) 
Digital Input Technologies (6161/6160)  

Career Assessment:  Identify an appropriate career assessment instrument at the middle school level used to help students and their parents plan for high school: 
           VA Wizard      or other assessment (please indicate):          

S
E

C
O

N
D

A
R

Y
 

9 English (1130) Algebra I (3130) Earth Sciences (4210) World History/ 
Geography I (2215) 

Economics & Personal Finance (6120) 
Health & PE (2 years) 
Foreign Language (4 years) 
Other Electives to Complement Pathway 
(Core Academic and CTE): 
Biology II—Ecology  (4340) 
Biology II— Anatomy & Physiology-   
        Survey of Biology Topics (4320) 
AP Biology (4370) 
AP Environmental Science (4270) 
AP Calculus (3177) 
AP Chemistry (4470) 
AP Physics (4570) 
AP Statistics (3192) 
Intro to computer science 
AP Computer Science 

Technology Foundations (8403/8402) 

10 English (1140) Geometry (3143) Biology (4310) World History/ 
Geography II (2216) 

Computer Information Systems (CIS) 
 

11 English (1150) Algebra II (3135) Chemistry (4410) US/VA History (2360) Dual enrollment Computer Information 
Systemns 
Technology Transfer (8405) 

12 English (1160) Trigonometry/ 
Advanced Algebra 
(3137) 

Physics (4510) or a 
science course from the 
recommended electives 
in science 

US/VA 
Government(2440) 

Technology Transfer (8405) 
Advanced Computer Information Systems 

High school courses in the pathway offered locally for college credit should be coded:  Advanced Placement (AP), International Baccalaureate (IB), Dual Enrollment (DE), and/or VC (Validated Credit) 

For this pathway a student must be in at least one science and one Mathematics course each year of 
high school. The student must maintain a 2.5 or better GPA and by the end of the senior year must 
have successfully completed a total of at least 3 Mathematics and science AP or DE courses and 
have earned 15 or more transferable college credits and signed and met the requirements for the 
Governor’s Early College Scholars Agreement. 

Additional Learning Opportunities: 
CTSO Organization(s): DECA    FBLA    FCCLA      FFA     

 FEA     HOSA     SkillsUSA     TSA  
 

Work-Based Learning: 
 Career Research  Cooperative Education  Internship  Mentorship 
 Job Shadowing  Service Learning Project  Student Apprenticeship 
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C
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N

D
A

R

Y
 

SAMPLE POSTSECONDARY PROGRAMS RELATED TO THIS CAREER PATHWAY 
Individual plans must include locally agreed upon courses at the postsecondary level (See page 2) 

Pathway 
Associate Degree, College Certificate, or 

Apprenticeship 
Bachelor’s Degree Postgraduate Degree 

Science and Mathematics Associate of Science Degree Transferrable to a number of state colleges (Determined Locally – Optional) 

College:  Blue Ridge Community College      School Division(s): Harrisonburg City Public Schools 

Postsecondary: Placement Assessments such as Virginia Placement Test or COMPASS College entrance exams such as ACT & SAT 

P
O

S
T

S
E

C
O

N
D

A
R

Y
 -

 C
O

M
M

U
N

IT
Y

 C
O

LL
E

G
E

 o
r 

A
P

P
R

E
N

T
IC

E
S

H
IP

 -
 D

et
er

m
in

ed
 L

oc
al

ly
 

Semester English Mathematicsematics Science 
Social 

Studies 
Required Courses or Recommended Electives 

POSTSECONDARY PLAN OF STUDIES MUST INCLUDE POSTSECONDARY ACADEMIC, CTE, AND OTHER ELECTIVE COURSES APPROPRIATE FOR AN ASSOCIATE DEGREE. 

Y
ea

r 
1 

1st
 

S
em

es
te

r 

College 
Composition  I 
(ENG 111) 

Calculus with 
Analytic Geometry 
(MTH 173) 

General Chemistry 
111 

HIS 121 United 
States History 

I 

SDV 100 
College Success 

Skills 
                  

Y
ea

r 
1 

2nd
 

S
em

es
te

r 

College 
Composition II 
(ENG 112) 

Calculus with 
Analytic Geometry 
II 

 (MTH 174) 

Chemistry 112 
HIS 122 United 
States History 
II 

CSC 200 

Introduction to 
Computer 
Science 

Health & PE             

Y
ea

r 
2 

1st
 

S
em

es
te

r ENG 251 

Survey of 
World 
Literature I 

(MTH 277) 
BIO 101 or 

Physics 201       

CST 110 

Introduction to 
Speech 
Communication 

                  

Y
ea

r 
2 

2nd
 

S
em

es
te

r ENG 252 
Survey of 

World 
Literature I 

MTH 279 or 291 BIO 102 or 
Physics 202                               

College courses offered locally in the high school for college credit should be coded: DE (Dual Enrollment) and/or VC (Validated Credit) 

Related Industry Certifications Available:   
 
      

Additional Suggested Learning Opportunities: 
 

Work-Based Learning: 
 Cooperative Education         Internship          Mentorship 
 Job Shadowing        Service Learning Project      Registered Apprenticeship    

U
N

IV
E

R
S

IT

Y
 

University/College:        
Degree or Major:        
Number of Articulated CC Credits:        

Notes:        
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Appendix E: 

BELL SCHEDULE 

7:45-9:17 Block I (92 min.) 

 9:17 (9:22) 9:23 Class Change (6min.) (9:23 Warning Bell) 

9:23-10:58 Block II (95 min.)-Homeroom/Announcements 

 10:58 (11:02) 11:03 Class Change (5 min.) (11:02 Warning Bell) 

11:03-1:00 Block III (117 minutes) 

First Lunch 

 11:00-11:26 Lunch I (26 min.) 

 11:26-11:29 Class Change (3 min.) 

 11:29-1:00 Block III Class (91 min.) 

Second Lunch 

 11:03-11:33 Block III (30 min.) 

 11:33-11:58 Lunch II (25 min.) 

 11:58-12:01 Class Change (3 min.) 

 12:01-1:00 Block III (59 min.) 

Third Lunch 

 11:03-12:34 Block III (91 min.) 

 12:34-1:00 Lunch III (26 min.) 

 1:00( 1:04) 1:05 Class Change (5 min.) (1:04 Warning Bell) 

1:05-2:35 Block IV (90 min.) 

2:45-4:00 Academic Academy 
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Appendix F: Promotional Materials 
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