Scientists and Engineers Program

Introduction: 

Technology has become part of the lifestyle in America. Almost all children have access to technology of some sort. They might own a smartphone, a Nintendo set, or a computer with Internet. However, it is not enough to just have access to technology. Students need to learn educational ways to use this technology and how it can help them find answers.


Many students from minority and low-income families do not have the supports to mentor them in educational ways to use technology.  These students depend on the training they get at school.  To be successful in today’s job market, students must have some level of technology proficiency.  


For example, executives from Google Inc., Microsoft Corp., and other leading technology firms are working with the State of Massachusetts public schools in putting together a plan to teach computer science for future programming and engineering jobs.


The plan would require teaching of computer science classes as early as the eighth grade, and create a statewide curriculum for technology instruction throughout high school.  Steve Vinter, head of Google’s office in Cambridge and one of the architects of the plan maintained:  “This is really about workforce development (Boston Globe, 2013). Across the United States, companies every year need to fill an estimated 150,000-computer science and mathematics related jobs, according to federal labor data. But the nation’s colleges and universities graduate around 100,000 students annually with degrees in those areas.


The Second Ward Community Initiative (SWCI), a 501(c) 3 nonprofit organization that provides a physical space for housing education, recreational, cultural, health and lifelong learning opportunities will partner with the following organizations in operating the community-based Scientists and Engineers Program (SEP):  Delaware Library, Habitat for Humanity, Delaware Health District, Delaware City Schools, Donato’s, City of Delaware, Delaware General Health District, Frontier Communications, Game Changers of Ohio, and local churches in Delaware, Ohio.  SEP is designed to stimulate minority and low-income student’s interest in engineering and the sciences.  This cooperative venture addresses, on a small scale, the education, literacy, problems of minority unemployment, and low participation in engineering and science. 

Increasing minority participation in engineering and science is the primary objective of this concerted effort to establish and operate a community-based Science and engineering program in Delaware. Introduction to scientific, engineering, and technical fundamentals and academic requirements through classroom instruction and other learning experiences is intended to encourage more minority group members to prepare for careers in these fields.

Statement of Problem:


Local and national employment surveys and studies show a growing need for college-trained engineers, scientists, and technicians.  The same studies show very limited enrollment of African Americans and Hispanics in engineering and technical schools.  Some institutions and organizations recognize the problem, and some have established programs to address it. However, most students do not get a sufficient background in mathematics during their early years.  This solid mathematics foundation is necessary for success in college engineering and science. 


Aggressive recruitment of African Americans and Hispanics by colleges and universities has not ensured these groups will have greater presence.  It has not tapped into the enormous potential of these groups to increase their contributions in the engineering and scientific workforce of the future.  The reasons are simple:  The pool of students with the academic background and interest is simply too small.  More needs to be done.  Again, most African American and Hispanic high school graduates lack adequate preparation in mathematics and science and are therefore dissuaded from studies in engineering and the sciences. 


Programs that augment mathematics and science in schools have proved helpful in overcoming deficiencies in these subjects amongst school-aged children. Any program that exposes pupils to scientists, engineers, and computer scientists in their normal work environment can help motivate students to prepare academically.  Such an undertaking requires a long-term commitment to work with students from the sixth grade through high school graduation.
Program Description:


SEP is a newly developed Science, technology, engineering and mathematics (STEM) program that SWCI intends to implement. As this is the first time that SWCI will be initiating such a program. SWCI strongly believes that the SEP program will be a great addition to the students in Delaware. Furthermore, SEP is formulated from proven intervention projects publicized by “What Works Clearinghouse”


The primary goal of SEP is to stimulate, encourage, and promote minority student interest in mathematics, science, engineering, and technology by
· Improving student skills in mathematics and science and their understanding of how these skills are used in engineering and technology.

· Increasing exposure of students to engineers and technicians performing in their normal work environment.

· Exposing students to different careers within the science, engineering and technology fields.

Target Population, Overview and Approach: This program will initially enroll sixth graders. Classes will consist of 30 students. Operating on an eight-week schedule, the program will offer two-hour evening sessions twice each week during the regular school year and summer.

After completing the eight-week schedule, each group of students will be furloughed until the next school semester or summer session. A new sixth grade class will enroll each fall. Students will be drawn from Delaware City and other Delaware County area schools.  


The SEP program will provide hands-on exposure to science, civil engineering, and technology.  Students will also be involved in activities and exercises designed to stimulate interest and improvement in mathematics and science.  As the program evolves, into its second year, SEP will offer open tutorials to encourage upgrading the math and science skills of students who do not meet academic eligibility requirements. 

Course description is as follows: 
MATHEMATICS:


The three-dimension mathematics and computer-aided mathematics will draw from components of the Saxon Math, which consists of 120 daily lessons and 12 activity based investigations for each grade level. Each lesson makes use of three strategies:

-   The first strategy involves offering three types of activities: (a) fact-fluency practice that promotes recall when working with math operations and fractions, (b) mental math exercises intended to build number sense and problem-solving strategies, and (c) practice solving challenging, non-routine story problems in which problem solving strategies are emphasized. 
-    The second strategy is to limit the amount of new math content delivered to students each day. This strategy introduces a relatively small set of new math ideas daily using examples, mathematical conversations, and practice, and integrates the new concepts with ones that were previously introduced. 
-     The third strategy involves written practice that aims to help students both master new skills and maintain their mastery of concepts previously instructed. 

Students complete written, cumulative assessments after every five lessons. Written assessments completed by the students will follow the SMART model of self-evaluation. The results of these assessments provide teachers with data for instructional decision-making and provide feedback for students and parents. In addition to these written assessments, students may demonstrate mastery of math content through alternate interactive opportu​nities, such as investigations, test-day activities, and performance tasks.


Currently Saxon Math for middle school offers three textbooks (Saxon Math Course 1 for grade 6, Saxon Math Course 2 for grade 7, and Saxon Math Course 3 for grade 8). Earlier versions of the curriculum offered different textbooks for middles school grades (Saxon 7/6, Saxon 8/7, Saxon Algebra., and Saxon Algebra 1).

COURSE TITLE:  THREE-DIMENSION MATHEMATICS

Rationale:  Spatial comprehension required for complex problem analysis and problem solving.  Because many standardized examinations test this ability, instruction in three-dimensional mathematics can help students develop this skill.  In addition, most students tend to lose interest in mathematics because it is abstract and appears to have little relevance to daily life.  Three-dimensional mathematics provides concrete experiences in mathematics, and students are more likely to maintain an interest in the subject. 

Content and Exercises: Students will be introduced to a series of elementary exercises in topology, solid geometry, and surfaces. These exercises will complement arithmetic that students are learning in the classroom while introducing them to an entirely new dimension in mathematics.  The exercises will be designed to provide concrete, hands-on experiences. 

COURSE TITLE:  COMPUTER-AIDED MATHEMATICS

Rationale:  For students, 7th and 8th grade mathematics marks a crucial point in their education.  If they are successful at these levels, the students will be encouraged to enroll in pre-algebra or algebra courses in the 9th grade; if not, they will most likely end their mathematics education with a simpler terminal math course.  When this happens, they have narrowed their career options and virtually eliminated technical careers.  This project will therefore tutor students in elementary mathematics, giving them a head start on 7th grade mathematics. 

Content and Exercises: Students will complete computer-aided mathematics programs for one-on-one mathematics tutoring.  Software programs are available that will permit individualized instruction at the student's current level.  The exercises will reinforce mastery of the principles and allow advancement to higher levels. 

Rationale: Most minority students have not developed effective written and oral commu​nication skills. Many have not learned to structure work in a logical or condensed form that will lead to effective oral or written presentations. Students can learn skills that will enable them to convey the meaningful content of a message to an audience. 

SCIENCE & TECHNOLOGY:

COURSE TITLE:  SCIENCE PROBLEM SOLVING

Rationale:  Little science is taught in the elementary grades. Consequently, few children ever learn how to investigate science.  In addition, most of the science instruction in middle school comes from a book, with little hands-on, laboratory-type experience. Science rapidly becomes boring under such circumstances.  Sixth graders must discover that science can be fun and interesting before they enter the seventh grade.  They must be motivated to continue solid science courses in the ninth grade. 

Content and Exercises: Students will complete exercises designed to teach them science process skills and problem solving.  Each exercise will include hands-on activities that permit students to observe scientific principles at work.  This type of learning, which is not available in most elementary and middle school science instruction, will prove valuable as the student moves on to more advanced science courses. 

COURSE TITLE:  TECHNOLOGY AND SCIENCE
Rationale: Research shows that children perform better in mathematics when they can see how it is used. They will be more apt to take additional mathematics and science courses if they can see how it is important to their futures. Studies also show that as students become more informed about career choices, they tend to be more selective in their course work. This is especially true when parents are involved in the informational process. 

If students are to consider science and engineering careers, they need to understand the importance of technology to society and how they can be a part of technological developments that are driving the society in which they live.

Content and Exercises: Students and their parents will receive career counseling, with focus on technical careers.  Each student will participate in group problem-solving exercises to illustrate the team concept as it is used in technology.  Minority engineers and scientists will talk with the students about their jobs, and serve as role models and mentors.  Industrial tours and field trips will be included. The focus is on establishing a mentoring relationship between current STEM college students and professions. Each student will be paired with a mentoring “buddy” for one-on-one interactions.
LITERACY
COURSE TITLE:  WRITING AND EFFECTIVE COMMUNICATIONS

Content and Exercises:  Introduction to writing and oral expression exercises that identify examples that demonstration the relationship between engineering, science, and effective communication.  This course will help students develop effective communication skills by focusing on how science and engineering terminology can be interpreted and used. Writing exercises will supplement the acquired science, engineering, and technology skills.

Communication skills will be explored through examples of favorable and undesirable communications. Exercises in effective oral communication will build student confidence in personal communication ability. 

Program Management & Evaluation:

The leadership team will comprise of the following individuals:

Representative from the lead non-profit organization

Mr. Tajudeen Bakare has more than 29 years’ combined engineering experience involving highway bridge structures; transportation projects including consulting engineering; structural design; construction document preparation; client management; business development; project delivery and project management. One of his achievements and diverse designs can be found in the bridges of the I-70/I-75 System Interchange Reconstruction Design in Dayton, Ohio. Bakare received both his Bachelor of Engineering in civil engineering (1985) and Master of Engineering in structural engineering (1988) from the City College of New York of the City University of New York. He has earned Professional Engineer licenses in the States of New York, Pennsylvania, West Virginia and Ohio. Taj is an active member of many local, state and national civil engineering organizations. He was featured in “AE Members on the Move” in the Winter 2010/2011 Issue of NSBE Magazine; in the 6th Edition of “Who’s Who in Black Columbus,” and in CNN Money Magazine’s “Best Jobs in America” in 2010. As well as earn many accolades within the area of civil engineering. Bakare serves as program director of the Association for Bridge Construction and Design, Central Ohio Region; and on the SWCI board of the City of Delaware, Ohio, where he resides. Furthermore, he is one of the pioneer leaders of the SEP program, which will be housed within SWCI.

Representative from the lead nonprofit organization
Ms. Tracy Carter, Chief Strategy Officer for Game Changers of Ohio and former Executive Director of Future Possibilities, Inc., which are both goal and academic achievement programs for youth, has more than 20 years’ experience with in-and-out of school academic, youth development and recreational programs and program development. Tracy has also operated a small business-consulting firm for sixteen years. Tracy has several years of experience in college, career and, job readiness, and assisting low-income, at-risk, underserved students. She created and operated a youth program called Training Aspiring Professionals that offered academic enrichment and life and business skills to students. Additionally, Tracy developed programs for formally incarcerated individuals and veterans. In addition, Tracy is the Board Secretary for Increase, CDC. She has a MBA from Western National University with a specialization in Entrepreneurship, a BS in finance and Banking from Franklin University and an Executive Coach certification from World Association of Business Coaches.
Representative from faith based organization

JR Ailes is an Assistant Pastor at the Delaware City Vineyard church and the Director of the FEEDdelaware Food Pantry.  He is a founding member of both the Delaware County Hunger Alliance and the SWCI Healthy Neighborhood Garden.  He was also a Delaware City Police Officer for 7.5 years.  He has a deep love for the people of the Delaware area, specifically the Woodward School neighborhood.

Representative from Local Business
Todd Miller currently serves as the Executive Director of Delaware County Habitat for Humanity.  He has been employed with Habitat for Humanity for over thirteen years.  He is a volunteer member of the Board of Directors of Habitat for Humanity of Ohio and of the Second Ward Community Initiative.  Todd also is the treasurer of his son’s elementary school PTO and a member of the Missions Committee at his church.  He holds a bachelor degree from Humboldt State University.  He is a husband and a father of two. 

Representative from Local Business

Sean Wren currently serves as the local owner and manager of the Donatos Pizza in Delaware City. He has been a long-standing humanitarian in the community including pioneering an annual weeklong donation drive to fund various non-profit organizations. His passion is specifically towards supporting education and mentoring activities that keep children and youths away from high crime/high-risk behaviors. He holds a bachelor degree from Mount Vernon University. He is the proud father of three children.

Representative from Partnering School 

Paul Craft has been the superintendent of Delaware City Schools Board of Education for more than 4 years. His career began as an educator when he student taught on the Flathead Indian Reservation in northwest Montana. After a short active duty stint with the US Army, Paul began his formal teaching career in Prince George’s County, Maryland.  After several years of teaching in Maryland, he moved to the central Ohio area where the Upper Arlington City Schools hired him. During his seventeen years with that district, he served as a Physics teacher, coach, department chair, Dean of Students, building level administrator, and finally as the Executive Director of Business Services for the Upper Arlington City Schools. Paul received a bachelor's degree and teaching certification from the University of Montana and his master's degree from Ohio State University. He is currently completing his doctoral work in Educations Leadership with Liberty University. He has also served in various capacities with the U.S. Armed Forces for 28 years. As a school district leader and resident of Delaware, he brings a broad range of experiences and skills that drive changes in educational initiative on a citywide scale.
Eligibility:  To qualify, students must show interest in the sciences and scholastic proficiency as measured by an overall GPA of 2.5. 

Recruitment:  As stated above, secondary students will be recruited from the Delaware public schools and other area school systems.  Students who have demonstrated capability or potential in mathematics and science will be referred by school counselor or recruited by a SWCI Representative for an interview, assessment, evaluation, and admission. 

Intake and Assessment:  Students referred by schools will enter an intake and assessment process designed to determine eligibility under program funding criteria. 

Orientation:  Students and parents will receive orientation in-group settings. The orientation will be designed to provide information on program goals, objectives, and rules and on the responsibilities of parents and students. 

Measures:  Process and outcome evaluations, (surveys, pre/post-test) will be conducted.  Elements to be measured are: 

· Academic improvement in math, science and computer technology (if applicable)

· School Counselor Referrals

· Eligibility 

· Recruitment 

· Admission 

· Enrollment 

· Attendance 

· Curriculum 

· Program Completion 

· Performance 

· Facilities and Equipment 

· Follow-up 

· Community Support 

· Objectives 

· Volunteer and Mentor Effectiveness 

· Technical Advisement
· Career Interest 

Success in post-secondary education is a primary aim.  Achievement of this end will be measured at regular intervals. 

Admission:  An admissions committee will review applications and recommend students in accordance with program criteria and standards. 

Enrollment:  Projected first year enrollment is 30 sixth graders.  Second year enrollment is projected to be 60 sixth graders.  In third year, enrollment is expected to be 90 sixth grade students. 
Counseling:  The program will work with parents and students to overcome and prevent problems and situations that might cause student termination, interfere with attendance, adversely affect performance, or otherwise impede student development. Students will also be exposed to different STEM related career options. Counseling can be utilized as a way to coach and mentor such students through future profession and life related goals.
Attendance:  For maximum benefit, regular class attendance and participation are important.  A concerted effort will be made to ensure regular attendance by all pupils. 

Course Schedule:  Students will attend two-hour classes two evenings each week.  Classes will be held in the Second Ward Community Center.  Occasionally, classes may also be held at other facilities (e.g., schools, libraries, businesses, wild life reserves).

Industry-Supported Instruction:  Students will have industry-supported mathematics, engineering, and science instruction.  With the opportunity to observe their application first-hand, students will be expected to improve their reasoning skills and problem-solving abilities.  Students will be better prepared to meet college and university entrance requirements and future science, engineering, and technology challenges after successfully completing this program and graduating from high school. 

Program Sustainability


The primary challenge that SWCI anticipates as a non-profit organization primarily serving a low-income population is the difficulty to raise funds for operations of the SEP. Hence SWCI has devises the following strategies to combat these challenges:

Community Board Leadership: Our Board of Directors will continue to financially support SWCI’s efforts and focus on resource development. Many of the current board members have been able to connect with longstanding collaborators that contributed a significant amount of funds and in-kind services for past, current and future programs. In our strategic plan, we anticipate an increase in donors. Additionally, we have an annual festival fundraiser that brings in additional funding to assist with programming. This is our eighth year for the festival. 
Maintain SWCI system of Community Volunteers: SWCI volunteer network have been a long-standing proponents of the various milestones that this organization has been able to accomplish. 50-60% of the infrastructural improvement that the Second Ward Community Center has undergone can be attributed to the tireless efforts and financial donations from SWCI’s volunteers. Furthermore, the tutors, mentors and educators are enthusiastic individuals from Delaware and Central Ohio area, who are willing to give their time, skills, expertise and monies towards carrying out the activities of the SEP.  As the SEP program progresses, SWCI will devise volunteer recruitment strategies that focus on the following areas:


- Matching the skills of the volunteers with appropriate mentoring assignments and STEM subject areas


- Recognizing the contributions of volunteers


- Measuring the impact of our volunteers and providing an annual report of these reports


- Providing training and professional development opportunities


- Training paid staff to work with volunteers


The above strategies will retain and increase volunteer retention for the SEP program.

Community Engagement: Our marketing strategies, open house sessions and symposiums will focus on educating our Delaware community members about our mission. Through increased support from the community, SEP’s programming capacity and strength will increase. In essence, these opportunities will provide emphasizing that this relationship is “Win-Win” for the community members and this non-profit organization. Marketing strategies, open house sessions and symposiums will encourage financial and in-kind donations from all community members no matter how small it is. These efforts establish a culture of giving within the community.


Furthermore, SWCI will also focus on helping community members in less resourced communities understand how the giving of their limited financial resources will eventually help them or the things they care about. Helping community members make this connection can promote willingness to contribute to the cause of the SEP program.  SWCI strongly believe linking efforts from the community residents with successes of SEP program goals and accomplishments will support these efforts. 

Advocacy & Long-term impact: Outcome evaluation of the SEP program will highlight the profound impact that afterschool has on the lives of children, families and the community that SWCI serve. Results will be utilized to expand impact beyond the sixth grade to ninth grade students. Knowledge expansion for the six grade level is crucial for instilling long-term impact beyond middle school. Furthermore, the results and stories to support this afterschool initiative will place SWCI at an advantageous position to advocate for the sustainability programs that focus on initiative’s similar to SEP. Advocacy efforts will include sitting on policy driven advisory chairs and education boards; this approach will support and promote impact of such initiatives across other areas beyond the Second Ward of Delaware, Ohio.
BUDGET

	Salaries:
	Salaries are for two part-time lead instructors, a program director, secretary and 2 evaluators.

	
	

	Transportation:
	Includes expenses for transporting students to various industrial locations for tours. Additional costs are for travel reimbursements for staff & mentors, who attend educational seminars, workshops, and training conferences.

	Occupancy:
	Includes monthly building rental, janitorial service, trash removal, security alarm, consumable supplies, and building and grounds maintenance.

	Supplies: 
	Estimated cost for postage, printing, books, teaching/instructional materials and consumable supplies. Estimated cost for purchasing measuring instruments and other devices and tools needed for student projects.  

	Equipment: 
	Laboratory computerized education system and maintenance agreement. The system will be used to develop students' mathematics and writing skills and to provide computer literacy. Leasing of printing machine

	Contracted Services:
	Estimated cost of FBI/BCI screening agencies, transportation liability insurance & IT service.

	Training:
	Staff & mentoring professional development retreats and seminars

	Recognition:


	Award Ceremonies and kick-off events for staff, volunteers and students

	Utilities:
	Costs are based on an estimate for electricity, gas, and water services.

	
	

	
	


Proposed Annual Budget - Scientists and Engineering Program 2015-2016

	Proposed Grant Funding



	Salaries
	$36,660

	Claims/Benefits
	5,499

	

	SUBTOTAL
	$42,159

	
	

	Transportation
	$2,500

	Supplies
	4,845

	Equipment
	11,000

	Contracted Services
	5,120

	Training
	750

	Recognition & Incentive
	1,500

	Utilities
	1,960

	

	SUBTOTAL 
	$27,675

	

	Total Budget
	$69,834


