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Introduction 

Foundations 

The mission statement of the City of Manassas Public School (MCPS) division establishes this 

responsibility for the division: 

    

Manassas City Public Schools, in partnership with the community, will provide an 

innovative, engaging, inspiring, and challenging learning environment for all 

students. 

 

 This mission is further delineated in the first two belief statements in the MCPS Strategic Plan:  

 

● We believe students must have access to 21st century instruction to develop the skills to 

support their success and on-time graduation. 

 

● We believe student learning must include opportunities for critical thinking, collaboration, 

communication, and creativity.  

 

MCPS also describes student achievement goals which are aligned in this plan. 

 

 Goal 1: Provide students with opportunities to learn at their highest ability 

 

 Goal 2: Students will be prepared for college or to pursue a career by graduation 

 

The MCPS mission statement and the strategic plan align with National Research Council’s 

definition of STEM (science, technology, engineering, and mathematics) in its report, STEM 

Integration in K-12 Education.  The NRC’s framework details current and recommended practices 

across the nation which evidence increased student achievement through the effective 

implementation of integrated studies in these fields.    

 

Cutting through the MCPS goals and its mission statement is the realization that the needs of the 

21st century learner include critical thinking, collaboration, communication, and creativity [The four 

C’s]. The division continues to incorporate these elements into its curriculum framework, as it has 

since 2008, based on research from the Partnership for 21st Century Skills. In its seminal work, Are 

They Really Ready for Work (2007), a consortium including The Conference Board, Partnership for 

21st Century Skills, Corporate Voices for Working Families, and the Society for Human Resource 

Management, presents a summary of  “applied skills, “ that it considers as critical as basic 

knowledge skills.  The consortium identifies these critical applied skills as requirements for new 

entrants into the workforce: 
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 Critical thinking and problem solving 

 Communications, written and oral 

 Teamwork and collaboration 

 Leadership and decision making 

 Creativity and Innovation 

 

In 2013, MCPS adopted the Learning Focused Schools framework for instruction grades K-6.  The 

LFS research documents the importance of several instructional methods that promote critical 

thinking skills.  As indicated in Figure 1, significant positive growth in student learning and 

achievement is achieved through five specific instructional processes:  extended thinking 

strategies, summarizing, using vocabulary in context, using graphic organizers, and using non-

verbal representations.  

 

 
Figure 1.  Learning Focused Schools: Top Five Most Effective Research-Based Instructional 

Strategies 

 

MCPS seeks within its K-12 curriculum, purposefully to integrate science, technology, engineering 

and mathematics in related coursework, programs, and enterprises across all disciplines. This plan 

outlines strategies to structure a continuum of experiences for students that requires the four C’s, 

builds competence in targeted applied skills, and challenges its graduates to be life-long learners 

and innovators in an economic marketplace that is constantly evolving. 

 

Research and Statistics Regarding Projected Need 

The US Department of Education (USED) has estimated that by the year 2020, the US economy 

will see significant growth in critical STEM fields. As indicated in figure 2, while all occupations will 

see an estimated 14 percent increase in need, STEM fields will increase between 16 and 62 

percent, in fewer than ten years. 
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Figure 2.  Projected Percentage Increases in STEM Jobs:  2010-2020. 

 

Providing employers with the workforce they will need is hampered by several educational 

changes that have negative consequences. As indicated in figure 3, public education students 

receive less science instruction than did students in the 1990s.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  STEMtistic:  Got Science? 

 

Schools, beginning of the 21st century under mandates for No Child Left Behind, drastically 

increased instructional time for mathematics and reading/language arts, without a significant 

increase in the length of the school day.  Instruction in science and other non-assessed content 

areas as well as the fine arts and physical education were reduced in favor of more time on task 

for the two assessed disciplines.  

 

The consequences of this shift are also noted in figure 4, which shows how significant timing and 

exposure is to a student’s interest in STEM career field. 
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Figure 4.  Timing of Initial Interest in Science 

 

 

For girls particularly, engagement and experience with science in the early years is critical to 

building their interest in STEM careers. Fifty- two percent of female scientists, engineers, and 

researchers (Maltese and Tai, 2010) claim the source of their interest in science can be traced 

back to school.  Female interest in these field drops precipitously after grade five, falling by more 

than 50 percent in middle school. While boys’ interests decline after grade five, the drop is less 

pronounced through middle, high school and college.  As shown in Figure 5, school influence 

accounts for less than 40 percent of the motivations of male scientists, engineers, and researcher. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.  Sources of Interest in Science 

 

Providing aligned and coordinated STEM opportunities to all MCPS students from an early age 

gives them an awareness of careers they may not otherwise considered or even have known 

existed. Building on this initial exploration and introduction to the wider array of careers and 

professions will increase the number of fully engaged students following informed and structured 

STEM career pathways when they enter high school.  A structured and aligned program allows 

students to acquire meaningful skills for future employment, while it provides middle and high 

schools with data and information to more effectively offer and design needed curricular and extra-
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curricular support for students’ specific career goals.  An aligned and structured STEM program 

ensures them a competitive edge in the workforce, providing the foundation for success in college 

and closing the gender gap in STEM related fields.  An aligned and structured plan offers all 

students a guaranteed opportunity to explore STEM career options that might otherwise go 

unnoticed. 

  

  

Description of Current Endeavors 

 

MCPS current offerings in the STEM field capitalize on students desire to solve problems, 

especially when those problems are authentic tasks, competitions, and hands on. Manassas City 

Public Schools has “pockets” of STEM related opportunities in its curriculum and instruction; 

however these programs serve a limited number of students and many are extra-curricular, after-

school options.   

 

The elementary schools participate in Junior First and First Lego League clubs sponsored by 

teacher or parent-volunteer coaches.  The First Lego League participates in competitions with 

other area clubs.  The middle school competes in VEX robotics and the high school has both a 

robotics and SEAPerch club, with teacher/coaches.  These clubs successfully compete with teams 

from around the region and are competitive despite the fact that most other school divisions offer 

courses during the school day their students take for credit, with highly qualified teachers. The 

division hosts a middle school summer robotics camp and an elementary children’s engineering 

camp staffed by MCPS teachers. 

 

At present, elementary students are not provided any formal STEM programs during the school 

day. While design briefs developed in conjunction with Children’s Engineering sponsored by 

James Madison University were formerly required for elementary students, those requirements 

have lapsed in recent years.  Annually, MCPS offers teachers the opportunity to attend the 

Children’s Engineering Convention in Richmond to acquaint them with the principles at the heart of 

the program.  

 

At the intermediate school all fifth grade students are engaged in Engineering is Elementary one 

quarter.  This program, developed by Boston’s Museum of Science offers 20 flexible units that 

encompass life, earth, space, and physical science exploration and activities. 

 

At grade six, approximately 120 sixth graders are able to participate in Project Lead the Way 

(PLTW) as an encore option.   PLTW Gateway to Technology consists of 6 units that incorporates 

national standards in mathematics, science, and technology.  Students explore how technology is 

used in engineering to solve everyday problems. 

 

PLTW recommends which units are taught and in which order.  The PLTW “Design and Modeling” 

unit introduces students to the design process and students use industry standard 3D modeling 

software.  A grant for a 3D printer was awarded and students will be able to build objects they 

conceive electronically.  The second unit is PLTW “Automation and Robotics”.  In this unit, 
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students trace the history, development, and influence of automation and robotics and students 

design, build, and program a solution to solve an existing problem. Students get rigorous and 

relevant experiences through activity-, project-, and problem-based learning. They use industry-

leading technology to solve problems while gaining skills in communication, collaboration, critical-

thinking, and creativity. 

 

Metz Middle School has an Integrated Math and Science program that serves qualified students 

who have applied and been accepted.  This program relies heavily on the integration of science 

and mathematics in a one-block, highly accelerated format; however, the engineering piece is not 

equally included so may not be considered an exclusive STEM program. 

 

Used extensively at the middle school level, educational modules purchased through PITSCO 

correspond to units of study that are part of the eighth grade physical science curriculum. These 

modules and their supporting activities take a scientific principle like Newton’s Laws of Motion and 

students use technology to discover and explain how force, gravity, speed, and acceleration are 

predictable in nature.  These lessons includes math content standards such as graphing and other 

representations; however, the lack of curricular collaboration among math and science teachers 

limits the classification of a true STEM program.  

 

PLTW and PITSCO offer an opportunity for expansion as elective classes and curriculum 

supplemental programs.  PLTW has additional units in its middle school Gateway to Technology 

program which, if expanded into 7th and 8th grade, will give students the opportunity to apply their 

new skills learned in 6th grade.  Completion of the Gateway to Technology program prepares 

students for high school programs such as Pathway to Engineering and Biomedical Sciences. 

 

The additional PITSCO modules complement the middle school science curriculum and gives 

students the opportunity to apply their content in practical, hands-on, activities that are standards 

based and aligned to the 7th grade life science curriculum as well as the 8th grade physical science 

curriculum.  These two programs provide the springboard to additional programs that could 

continue into the high school. 

 

 

Goals 
 

MCPS proposes the following goals to guide the development of its aligned and structured STEM 

program. 

1.  Increase STEM pedagogical techniques and literacy for all students by 

expanding the implementation of a K-12 STEM curriculum. 

2.  Integrate math and science content to increase student achievement as 

indicated on Standards of Learning (SOL) end of course (EOC) assessments. 

3.    Increase the number of students, entering into the STEM career pathway by at 

Osbourn High School. 
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Scope of Work 

In an effort to ensure adoption by all teachers and support staff, a tiered and staged approach to 

professional and curriculum development will provide the appropriate time for teachers to  create 

meaningfully integrated lessons and assignments that include the Four C’s,  the applied skills, and 

the standards of learning required for students to be successful in the 21st century.  Although, the 

overall focus will be K-12, a staged roll-out within each tier starting with the reintroduction of design 

briefs and engineering projects K-6 will encourage teachers to see the “big picture” of this 

curricular and professional development expansion. 

 

Significant changes in the Virginia Department of Education’s Career and Technical Education 

(CTE) regulations for program and student career planning have inspired changes at the 

intermediate, middle and high school.  Currently, the high school is developing a plan to ensure 

students are prepared for the following STEM career pathways:  Automotive Technology, Design 

and Preconstruction, Engineering Technology, and Math and Science.  Their efforts have been 

coordinated with those of Northern Virginia Community College (NOVA) to allow students in these 

fields to move directly post-secondary options with the prerequisite skills. NOVA STEM, as an 

option for juniors and seniors has been presented to students as another option for meeting their 

personal career goals.  Articulation agreements between the community colleges and 

commonwealth four-year colleges and universities give these students access to four-year degrees 

upon completion of their community college experience.   

 

Instruction received through PLTW, PITSCO, and classroom exploration will ignite the curiosity of 

students and draw them to careers in STEM fields. It will be crucial for the CTE program at the 

high school to guide students to programs that will feed their desire for possible licensure, 

certification, or post- secondary opportunities and create a clear course of study for college and 

workforce. 

 

 

While elementary and intermediate school teachers have significant experience through design 

briefs, high school teachers will need to be provided professional development in project-based 

learning to continue student growth using STEM as the natural avenue for instruction.  

The Buck Institute (BIE) is a nonprofit organization that has been providing professional 

development to teachers on how to design, assess, and manage projects that engage and 

motivate students. BIE’s approach develops the competencies of critical thinking/problem solving, 

collaboration, creativity, and communication for all students and lays directly into the Learning 

Focused Framework.  BIE offers a “Do it yourself” approach or paid support.  This lends itself to 

training a cadre of teachers who can then offer on-going, meaningful training and support for 

teachers saving the division time and money. 
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STEM Instructional Continuum  

Once fully implemented, STEM will be fully imbedded sequentially across the instructional day and 

year.  As they proceed through the three tiers, teachers will be supported and enabled to present 

STEM content in a developmentally appropriate manner for their students. 

 
 

 

Tier Targets  

Tier 1 – Seeks to ensure that all grade seven and eight students acquire the needed skills for 

moving into high school where the OHS Digital Learning Project will give each student his/her 

mobile device; to ensure that all grade seven and eight grade teachers incorporate blended 

learning and project based learning appropriately and effectively into their instructional designs; to 

ensure that critical elements of STEM are integrated into the K-12 curriculum; and to reintroduce 

the expectation of design briefs in all classrooms. 

 

Tier 2 – Seeks to ensure that all grade three through six students and teachers incorporate 

blended learning appropriately and effectively into their instructional designs; all grade seven 

through grade nine teachers incorporate design briefs appropriately and effectively into their 

instructional designs, and middle school teachers incorporate project-based learning appropriately 

and effectively into their instructional designs, 

 

Tier 3 – Seeks to ensure that the division’s STEM program is aligned to incorporate the critical 

elements in the STEM continuum; that community and partnerships are available for each campus; 

that STEM is integrated into the fabric of all content areas; and that evaluation components are 

developed to continue its growth and continuity. 

 

 

 

 

 

 

 

 

 

 

 

 

Design BriefsK - 2
• Design Briefs

• Blended 
Learning

3 - 6

• Design briefs

• Blended 
Learning

• Project-
based 
Learning

7 - 8 
OHS Academic 

and Career 
Clusters/ STEM 

Pathways

9 -
12



 

13 
 

Detailed Tiered Implementation 

    Tier 3 (17-18 SY) 

    Plan and host an annual event 

  Tier 2 ( 16-17 SY)    

  Explore university & business  Pursue business and university 

Tier 1 ( 14-15, 15-16 SY)  partnerships  partners 

School based kick-off event       

   Continue PD K-8  Continue PD as needed 

Buck Institute        

PD 7-12 Project Based Learning  Continue curriculum integration  Daily integration of curriculum 

   (STEM coaches)  in classrooms 

Begin content area curriculum       

integration (STEM coaches)  Integrate STEM lessons in both  STEM is no longer 

    STEM lab & classroom w/   a stand-alone subject 

Content area design projects   support of STEM coaches  but is a natural method  

in STEM lab w/ support of      for the delivery  

STEM coaches  Continue implementation of   of instruction.  Integrated 

  inquiry based activities in   throughout instructional 

Begin to develop inquiry  classroom  day 

based activities classrooms       

(STEM coaches/teachers) 
  

Increase or provide class sets of  
internet devices for elementary 
classrooms   Purchase tablets for use in 

Explore expansion of PLTW 
 K-12 
  

 
Additional infrastructure   K-2 classrooms 

Increase or provide class sets of  
internet devices for middle 
school classrooms  upgrades    

Upgrade infrastructure to      Infrastructure upgrades as 

support additional technology  Provide attendees & presenters  needed 

   at Children's Engineering Conf.    

Expand participation at      More MCPS presenters at 

Children's Engineering Conf.  Continue "backpack" initiative  Children's Engineering Conf. 

   for incoming 9th graders    

Support "backpack"      "Backpack" initiative fully  

initiative for gr. 9-10  Acquire resources/support   implemented  

   from school system    

Acquire resources/support      Acquire resources/support  

from school system  Committee to review/refine  from school system 

  STEM plan    

Committee to review/refine     Committee to review/expand 

STEM plan     STEM plan 
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Tier 1  

 

While all elementary STEM coaches are trained in the use of design briefs, specific training has 

not extended to the regular classroom.  For this reason the primary goal for K-6 is to expand the 

use of children’s engineering to ensure that it is firmly embedded in the elementary/intermediate 

grades curriculum.  Teachers will receive professional development from STEM coaches and other 

individuals who have completed the JMU course on the use of the design brief and guided 

portfolio.   

 

Design briefs have specific engineering process components.  These components include identify 

problem, brainstorm solutions, plan, create, reflect and improve.  (See Appendix A)  Projects 

created from these design briefs will become an integral part of all teachers’ end-of-unit projects 

required by Learning Focused Schools (LFS), the school division’s official curricular framework.  

 

In addition, the elementary schools will increase their integration of science, technology, 

engineering, and math to cultivate a deeper understanding of each subject. The curriculum in 

elementary school will have students gain mastery of basic academic and applied skills (e.g. 

writing, problem-solving) in the purposeful pursuit of how the world works within and across the 

areas of science, technology, engineering and math. The division will adopt a scope and sequence 

of skills to assist teachers to include the requisite skills for each grade incorporating Virginia 

Standards of Learning and the NETS standards. 

 

Elementary schools will also identify available space to include STEM labs (also known as Makers 

Spaces) at their sites.  These facilities will be equipped with appropriate supplies and materials to 

facilitate the students’ creation and storage of STEM projects. Teachers will use the STEM lab for 

students’ engineering projects, experiments, and technology-based projects with the support of the 

ITTS.    

 

STEM coaches will provide continuous support and resources to ensure educational outcomes.  

The coaches will receive extensive training on project based learning and how to create 

assessments that are meaningful and rigorous.  This will also serve to comply with any directive 

the state may hand down regarding alternative assessments for those grade levels who no longer 

have SOL’s tied to them. 

 

Throughout the school year, teachers will participate in professional development on the 

integration of curriculum, as well as, the creation and assessment of design briefs. These 

professional development sessions will allow specialists and teachers to align activities to support 

the scope and sequence of STEM skills. 

 

Each year, 20 additional teachers will be invited to attend the Children’s Engineering Convention in 

Richmond to share their efforts and to network with other Virginia teachers using the JMU 

principles.  Specific emphasis will be made to include non-STEM teachers in the convention and to 

build time in their professional development schedules and program to explore ways non-STEM 

courses will support STEM goals. Specific expectations for administrators to attend the Children’s 
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Engineering Convention will be added to their evaluation components over a three-year period. 

 

Increased availability of technology will be necessary in each grade seven and eight classrooms 

for students to engage in blended learning opportunities.  Blended learning will be an additional 

instructional strategy to enhance classroom instruction not replace traditional instructional 

methods.  By providing students opportunities to use internet devices in addition to home 

computers to extract authentic information from the Internet and other sources such as online 

textbooks, the classroom dynamic changes from one of passive acquisition of information to one of 

active explanation and analysis of information and skills.  Students will increasingly use technology 

to submit assignments, participate in discussions and “chats” with teachers and peers and to work 

collaboratively in a setting comparable to their world of work.   

 

Teachers and administrators will explore software packages such as Edmondo, a free course 

management system, that allow teachers to use blended learning opportunities and will provide a 

student safe venue for Internet use in the classroom.  These expectations will require that the 

MCPS infrastructure be upgraded to support the use of significantly more devices through the 

wireless network.  ITTS will be used to provide large group, small group, individualized 

professional development on blended learning and the flipped classroom.  Elements of these 

professional development expectations will be included in teachers’ annual evaluation documents. 

 

Tier 2  

 

Teachers in grades three – six will explore and incorporate blended learning in their instructional 

design. 

 

Teachers in grades kindergarten through six will adapt or develop their own design briefs as end of 

unit assignments.  These projects will be included in pacing guides and will become part of the 

curriculum.  On-going professional development will be provided and teachers will be supported by 

their STEM coaches and science content specialists.  Teachers in middle school develop projects 

that integrate across multiple curricula and CTE consistent with principles of project-based 

learning. Teachers will explore and experiment with rubric development and with negotiation of 

grading requirements with students. 

 

Teachers in grades three through six will receive extensive professional development for effective 

use of mobile devices and the application of blended learning in their classrooms.  

 

Tier 3  

 

The MCPS network infrastructure will fully accommodate the expectations for all students and 

teachers to have access to the appropriate hardware and software to fulfill the STEM expectations.  

The STEM continuum will be fully integrated all grades and at all campuses, with design projects 

and related portfolios available electronically on shared drives at all schools.     

 

Mobile devices will be available in all classrooms for all students in high school.  The STEM 
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planning team will constantly monitor industry standard applications and technology before further 

recommendations of purchase.    

 

The high school will be prepared for incoming ninth graders through the continuation of the OHS 

Digital Learning project initiated fall 2014; ninth graders will be comfortable with blended learning 

and project-based learning techniques and expectations for a seamless transition from middle 

school to high school.   

 

Professional development is on-going to meet the needs of the evolving STEM initiatives. 

Evaluation and research will be used to enable the STEM initiatives to react to the changing 

expectations for the workforce.  Teachers will be given opportunities to collaborate in PLC’s to 

discuss student assignments and cross-curricular planning.   

 

A presentation component will be required for students to present and demonstrate one unit 

assignment per quarter.  These projects will be displayed at the division STEM Expo, which will 

become an annual event for students at all levels.   

 

 

  Proposed Timeline  
 Professional Development Date Due Responsible Person 

     

Tier 1     

Aug. 2014 Design process/use of design brief K-6 Ongoing STEM Coaches 

Sept. 2014 Building High Quality Performance Assess. Sept. 24 
STEM 
Coaches/Specialist 

Oct. 2014 STEM Conference - Engineering Ingenuity Oct. 16-18 
STEM 
Coaches/Specialist 

Feb. 2015 Children's Engineering Convention Feb. 19-20 Teachers/Coaches 

Apr. 2015 Blended Learning Ongoing 
STEM 
Coaches/Specialist 

     

Tier 2     

Aug. 2015 Assessment with Rubrics Ongoing Specialists 

Aug. 2015 Project Based Learning Ongoing Buck Institute 

Aug. 2015 PD for 7-8 Design briefs Ongoing STEM Coaches 

Sept. 2015 Instructional Technology  Ongoing ITTS  

Mar. 2016 Children’s Engineering Convention Mar-16 
STEM 
Coaches/Specialist 

Apr. 2016 Blended Learning Ongoing 
STEM 
Coaches/Specialist 
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Tier 3     

Aug. 2016 Follow up and support, Blended Learning Ongoing 
STEM 
Coaches/Specialist 

Aug. 2016 Follow up and support, Building High Quality    

 Performance Assessments Ongoing 
STEM 
Coaches/Specialist 

Aug. 2016 
Follow up and support, Instructional 
Technology Ongoing ITTS  

Aug. 2016 
Follow up and support, Design process, 
briefs Ongoing 

STEM 
Coaches/Specialist 

 

 

Project Management and Accountability 

 STEM Project Team 

Name Position Responsibility 

Carol Murphy Science Content Specialist Oversee project 

Janet Graham Math Content Specialist Oversee project 

Melissa Saunders Director, Curriculum and 

Instruction 

Oversee project 

 STEM coaches Implementation 

 Math Coaches Implementation 

 Department Leads Implementation 

 

To ensure the implementation of the plan, STEM coaches and math coaches will collaborate 

regularly to ensure all teachers have the technology and curricular expertise to deliver appropriate 

high level STEM activities that integrate math, science, engineering and technology. Learning 

Focused Lesson Plan templates will be used to guide the work and will be incorporated into the 

pacing guides for all content areas as STEM should not be excluded from other content areas such 

as language arts and social studies.  This integration of curriculum will occur during school PLC 

time and must include teacher input.  As teachers build lessons that culminate in rigorous end of 

lesson assignments, students will be able to demonstrate their skills and knowledge through this 

alternative assessment.   

 

STEM coaches will assist teachers in the gathering of resources and content for rigorous and 

engaging assignments and provide follow up professional development in blended learning, project 

based learning, design briefs, and technology integration.   

 

 

 

 

 


