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Pre K-8 STEM Network
The Cleveland Metropolitan School District (CMSD) has taken an
exceptional approach to trans-disciplinary Project Based Learning for preK-8 STEM
(Science, Technology Engineering and Math) schools as vehicles for students to
achieve academically and master 21st Century STEM skills. The Pre K-8 STEM
Network consists of five schools within the District. Essential to the network is the
foundational concepts and collaborative opportunities that the network provides to
support teacher development and academic achievement through multiple programs
and partners. The Network provides focused and collaborative professional
development to engage teachers to work together at each grade level to design and
create capstone experiences connected to standards and benchmarks across multiple
disciplines.

Core to the approach at the CMSD Pre K-8 STEM schools, is the
implementation of trans-disciplinary Project-Based Learning (PBL) school-wide. The
trans-disciplinary approach provides teachers the opportunity to connect student
learning objects from various subjects to a common project, problem, theme,
challenge or big idea. Project-Based Learning motivates and interests students by
giving them the opportunity to solve problems hands on in multiple ways
encompassing all types of learners and ability levels. PBL projects give learners the
opportunity to work collaboratively with other students, teachers, and experts and
culminate in realistic products or presentations that meaningfully address a big idea or
driving question. PBL environments include authentic content and assessment,
teacher facilitation and coaching, explicit educational goals, collaborative learning,
and formative feedback that pushed learning forward for all students. STEM students
are provided additional place-based learning opportunities with community partners
including the Cleveland Metropolitan Zoo and the Great Lakes Science Center.
Students are expected to present their projects to showcase the work through schoolbased and public events including the Winter STEM Showcase and the CMSD Spring
STEAM Rock Your World Festival.
The students in the CMSD K-8 STEM schools will be prepared to succeed in
more rigorous high school coursework through problem solving strategies and
communication skills learned through collaborative project experiences. This will
lead to greater success in college and in careers. In addition, STEM education at the
pre K-8 level is the first step in meeting an overall need for a STEM capable
workforce to develop a strong and growing STEM economy for Northeast Ohio.
Nationally and locally.

MC2 STEM Platform School
The Pre K-8 STEM Network started as
an initiative for CMSD through a 2012 Race to
the Top grant putting in place a systematic
approach to supporting the development and
transformation of several low-preforming
Kindergarten through 8th grade schools in the
District. The network-wide approach was
intentional in its design by using the MC2 STEM
High School as a platform model for design
principles and core concepts that will connect the
schools, principals, teachers, students and
learning opportunities.

5

STEM Schools
George Washington
Carver STEM
School (Central)
2200 E. 55th St
Cleveland OH 44104
216.838.1450

Hannah Gibbons
STEM School (East)
1401 Larchmont Road
Cleveland OH 44110
216.383.4555

Michael R. White
STEM School
(North)
1000 East 92nd Street
Cleveland OH 44108
216.451.7013

Mound STEM
School (South)
5935 Ackley Rd
Cleveland OH 44105
216.838.1650

Orchard STEM
School (West)
4200 Bailey Ave
Cleveland, OH 44113
216.838.7352
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Prek-8 STEM

Design Principles 2.0
1. We embrace a culture of discovery, design and communication.
We are naturally curious and try to make sense of the world through our own experiences. In CMSD preK-8 STEM schools,
we embrace inquiry and question the world around us. We use a design process in all phases of our work as a structure for
discovery and problem solving. Students are encouraged to be designers of their own learning.

2. We address real-world issues through a project-based approach.
CMSD preK-8 STEM schools are committed to a learner-centered approach that places relevant issues and real-world
problems at the center of instructional design. Student learning is contextualized and characterized by making and doing, not
consuming. Both the learning process and learning outcomes are important, and students document their journey along the
way. As a culminating step, students share their learning through presentations and evidence-based discussions.

3. We work and learn together to foster a collaborative environment.
Learning is active. Teachers and students learn by doing, sharing and connecting to others. In the CMSD preK-8 STEM
schools, school is not defined by the walls of the buildings or the neighborhoods where we live; the world is our classroom.
We collaborate with stakeholders from every walk of life and all STEM school partners are engaged in an array of
opportunities in leadership, internships/fellowships, mentorships, and service learning roles. We are an integrated community
of practice.

Original Core Objectives


K-8 STEM Schools will ensure opportunities for all students to be academically challenged while appropriately
supported. There will be no academic admission criteria for any students.



K-8 STEM Schools will start and stay small but have a “large district footprint”



K-8 STEM Schools will use multiple metrics to measure success. Students will be expected to demonstrate mastery of
curriculum in multiple ways and no one single measur e of achievement alone will be consider ed an appr opr iate
demonstration of mastery.



K-8 STEM School’s instructional program will reflect the need for all STEM work to be trans-disciplinary in nature.
Students will be expected to master core literacy skills of writing, reading, speaking, listening, viewing, and presenting
and STEM literacy skills of design, inquiry, invention, and teamwork through highly differentiated instructional
programming.



K-8 STEM Schools will ensure a regular culture of discovery, collaborative learning, content integration, and workforce
relevance using a problem/project based approach.



K-8 STEM Schools will provide at least 4 hours of common planning time per week for all teaching teams, grade level
teams and leadership within the teaching day or, with permission, after school.



K-8 STEM Schools will serve as a microcosm of the global STEM community. All STEM school partners, including
students, parents, faculty, and staff, and community participants will be engaged in an array of opportunities to work
collaboratively in leadership, internship/fellowship, advisories, mentorships, and service learning roles.



K-8 STEM Schools will recognize the importance of citizenship and will ensure ongoing outreach opportunities that
promote the strength of the school community and that ensure parents are actively engaged in their child’s education in
relevant meaningful ways.
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PK-8 STEM in Cleveland

Survival
Skills
1. Problem Solving and
Critical Thinking
2. Collaboration
Across Networks
3. Adaptability
4. Initiative
5. Effective Communication
6. Analyzing Information
7. Developing Curiosity and
Imagination
Global Achievement Gap: Why
Even Our Best Schools Don’t
Teach the New Survival Skills
Our Children Need. Tony
Wagner. Basic Books. 2008

Second grade students at Mound STEM school showcasing their community.

The Students
A STEM student asks driving questions, but these aren’t your basic questions,
these are “how” and “why” questions that can only be answered by inventors and deconstructors. The STEM student doesn’t want to accept that the world is there for he or
she to play with, but rather, they want to contribute that world and understand it. A
STEM student doesn’t accept that things just exist, a STEM student proves it. STEM
Students learn, make, explore, and discover, truly embodying 21st Century skills through
creation and participation in Project-Based Learning, which is not an easy task.
Students at Cleveland’s STEM schools are attaining true STEM literacy. The
following description is modified from the PISA 2006 Science framework (OECD,
2006). “In general, STEM literacy includes the conceptual understandings and procedural skills and abilities for individuals to address STEM-related personal, social, and global issues. STEM literacy involves the integration of STEM disciplines and four interrelated and complementary components. STEM literacy refers to the following:


Acquiring scientific, technological, engineering, and mathematical knowledge and
using that knowledge to identify issues, acquire new knowledge, and apply the
knowledge to STEM-related issues.



Understanding the characteristic features of STEM disciplines as forms of human
endeavors that include the processes of inquiry, design, and analysis.



Recognizing how STEM disciplines shape our material, intellectual. and cultural
world.



Engaging in STEM-related issues and with the ideas of science, technology, engineering, and mathematics as concerned, affective, and constructive citizens.
2006 The Program for International Student Assessment (PISA) 2006
Innovative approach to “literacy”, which is concerned with the capacity of students
to extrapolate from what they have learned and to analyze and reason as they pose,
solve and interpret problems in a variety of situations.

Second grade students at Mound
STEM school drafting their
community
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The Teachers
According to the President’s Council for Advisors on Science and Technology,
“The most important factor in ensuring excellence is great STEM teachers, with both
deep content knowledge in STEM subjects and mastery of the pedagogical skills required to teach these subjects well.” Additionally, the council recommends, “Attracting
and retaining great STEM teachers requires recognizing and rewarding excellence.”
Cleveland Metropolitan School District promises to “create an environment that empowers and values principals and teachers as professionals and makes certain that our students are held to the highest expectations.” Cleveland will supplement its current highest
performing educators with a newly recruited corps of exemplary principals and teachers
to lead and teach in district and charter schools. Partnerships with external talent pipeline organizations will be coupled with rigorous development of internal talent to identify educators who can positively change the trajectory of children's lives.
In order to ensure effective STEM teaching practices, STEM schools will rigorously enforce the ideals of Project-Based Learning. Project-Based Learning’s focus is on
a real life problem within the community, state, country, and possibly internationally.
Students in grades Pre-K – 3 focus on Inquiry Based Learning across the core subjects of
ELA, Math, science, and social studies. “Learning is no longer preparation for the job; it
is the job. Today’s students are preparing for a future in which they will invent and reinvent their work, team up to solve problems, develop new knowledge, and continuously
acquire new skills. They need teachers who know how to create schools that look like
the learning organizations they will work in for the rest of their lives.” (Fulton, 6).
Finally, STEM teachers and PBL subject matter experts help students explore
the problem without providing lectures or formal content. Through facilitation of the
problem solving process, the instructor’s role is to provide questions that guide students
to solutions and support student initiatives. Teacher’s follow a process of backwards
design and The Buck Institute’s project planning guidelines that state, “first, students
must perceive the work as personally meaningful, as a task that matters and that they
want to do well. Second, a meaningful project fulfills an educational purpose. Welldesigned and well-implemented project-based learning is meaningful in both ways.”
STEM teachers guide, coach, support, and learn along with their students.

Caption for teachers and Progressive Arts Alliance
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The District
School districts around the nation are tasked with the target to provide an education that will seamlessly lead students into the workforce. Gone are the days when a “cando” attitude is all you need for success, now employers are seeking students with the ability to work in teams, learn new skills quickly, think critically, and who can cope with
complexity and stress. Districts and educational organizations must now support and implement learning opportunities that help students develop life-long learning and problem
solving skills to help them cope with demands of a rapidly changing and competitive
world , and provide teachers with professional development opportunities that will shift
the way teaching occurs in the classroom. (Yeo, 2004).
This is no easy task for the Cleveland Metropolitan School District. CMSD is
Ohio’s second-largest school district. More than 44,000 students attend its 112 schools.
The majority of students, 69 percent, are African-American and most are eligible for free
or reduced-price lunch. (The exact percentage of students eligible for free or reducedprice lunch, often used as a proxy for family income level, isn’t available because the
district offers the meals to all of its students.) Looking at graduation rates, 54 percent of
the students who entered twelfth grade in the fall of 2008 graduated from high school by
spring 2009. STEM opportunities, like those provided by the five existing PreK-8 STEM
Schools in Cleveland are showing great strides towards student success. With the Cleveland Plan in place, that success will continue to grow.

The Cleveland Plan
Grounded in two equally compelling dynamics:
First, we are driven by a fierce sense of urgency. We know that students in
Cleveland must have the knowledge, skills and attributes that position them to be successful and competitive in the 21st century global economy. We know that we must reestablish public trust and confidence in our schools and reverse the district's steep drop in
enrollment over the last decade. And we must position the district on a path toward financial sustainability so to avoid draconian cuts in services that result in more and more students and families leaving the district and the city.
Second, we are driven by an informed sense of hope, as Cleveland has already
started this journey to transformation. The last several years have shown investments in
new and redesigned schools, partnerships between the district and high-performing charter schools, differentiated investments in schools, a robust teacher support and evaluation
system, and more. Cleveland already has innovative options that are achieving noteworthy results for many of our students. But it won't be enough until every student is in a
great school. We must work toward a new vision of education that will inspire and convince the public that our city and our schools are worthy of the investment of their children and dollars.

STEM students ask
questions
and
seek out the answers. This effort is

supported
by
teachers, community partners, and
the school district

who want to see the new
generation of thinkers
succeed.

The
Cleveland Metropolitan School
District
envisions

21st Century Schools of
Choice where students
will be challenged with a

rigorous curriculum
that considers the
individual learning
styles,
program
preferences
and
academic capabilities of each student,

while utilizing the highest
quality professional educators, administrators and
support staff available.
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The Community and Partnerships
Partnership is not a new idea. Dr. Joyce Epstein discusses the motivation
behind partnerships in an article titled, School/family/community partnerships: caring
for the children we share. It is Epstein’s opinion that partnerships between families,
businesses, community members, and schools can assist in the improvement of a
school climate, family support services, improve the skills of parents and family members, increase family connections, and assist with educational work (Epstein, 1995).
However, Epstein also states, “the main reason to create such partnerships is to help
all youngsters succeed in school and in later life. When parents, teachers, students, and
others view one another as partners in education, a caring community forms around
students and begins its work,” (1995).
Those employed by CMSD at large share some of Dr. Epstein’s beliefs. The
search for partnerships is ongoing. “In an effort to better serve its students, CMSD is
seeking proposals from qualified individuals, organizations or businesses that promise
to deliver significant results on the most pressing issues facing Cleveland schools,
must serve to promote student, family and community engagement and provide
CMSD students with enhanced educational opportunities and resources that will prepare them for success in the 21st century.”

List of Community Partners
KeyBank Foundation
Progressive Arts Alliance
Cleveland Metroparks Zoo
Great Lakes Science Center
Tri-C Center for Applies Tech
Northeast Ohio Sewer District
RidAll Green Corp.
Ohio State Extension Office
NASA
Teaching Institute for Excellence in STEM (TIES)
Center for Innovative in STEM
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Cleveland Metropolitan School District has a subset of schools known as the
New and Innovative Schools. These schools include two STEM high schools, Design
Lab Early College and MC2 STEM High School. To develop a STEM pipeline
schools have been designated as Pre K-8 STEM school; George Washington Carver,
Orchard STEM, Mound STEM, Michael R. White STEM, Hannah Gibbons STEM
School. These schools not only seek out their partners, but depend on their partnerships for the success of their schools. The originating Cleveland STEM Hub partnership began with The Ohio STEM Learning Network (OSLN). “The Ohio STEM
Learning Network (OSLN) is an unprecedented collaborative aimed at building and
connecting STEM (Science, Technology, Engineering and Mathematics) teaching and
learning capacity in regions across the State of Ohio. At its core, the OSLN is focused
on student and teacher success, built from a slate of committed partners from Pre-K12 education, higher education and business and industry,”. The driving force behind
the partnerships at these, and all innovative schools in Cleveland, is the design of the
school. The way most public schools in this area receive funding is through student
based allowances with a dollar amount associated with each student enrolled. New and
Innovative schools, while all different in design, do share a commonality- smaller
class sizes. This is thanks, in large part, to the partnerships formed within the communities.
The partnerships benefit the teachers as well. These partners become a part of
the Professional Learning Communities (PLC) created within the school. PLCs are
small groups within the school that study the successes and failures of student learning
and come up with a means of improvement. “The staff members prioritize student
learning needs and define one area in which they give immediate attention,” (Hord,
2009). With partners involved in these professional learning communities, teachers
can improve their learning in the fields they are teaching. The teachers benefit from
the professional learning communities by receiving help in solving the problems prevalent in the classroom, and above all the students are benefiting by receiving a unique,
world class education.

Attributes of a STEM educated student
Problem-solvers—able to frame problems as puzzles, and to apply understanding and
learning to novel situations (argument and evidence)
Innovators—“power to pursue independent and original investigation” (Gilman, 1898)
using the design process
Inventors—recognize the needs of the world and creatively design and implement solutions
Self-reliant—able to set own agendas, develop and gain self-confidence, and work within
specified time frames

Logical thinkers--using the logic offered by calculus and found in 60% of all professions
world-wide; able to make connections to gain an understanding of natural phenomena
Technologically literate--understand the nature of the technology, master the skills needed
and apply them appropriately
STEM Education Monograph Series, Attributes of STEM Education, TIES, 2006
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Why STEM?
STEM career field opportunities are rapidly increasing in the United States,
with few people in the US prepared to accept those opportunities. “It is clear that
most jobs of the future will require a basic understanding of math and science—10year employment projections by the U.S. Department of Labor show that of the 20
fastest growing occupations projected for 2014, 15 of them require significant
mathematics or science preparation” (Eberle, 2010). Even as the demand increases,
and schools begin to adopt STEM models of education, schools districts across the
country are working hard to stay ahead of the curve, and Cleveland Metropolitan
School District is making strides to achieve the president’s goals.
The Obama Administration places a high value on STEM education,
banking on the prediction that STEM education is a cornerstone to America’s future
competitiveness. In this year’s State of the Union address, President Obama
committed to “reward schools that develop new partnerships with colleges and
employers, and create classes that focus on science, technology, engineering, and
math – the skills today’s employers are looking for to fill jobs right now and in the
future.”
Further insight into the importance of a strong science and math education
from an industry perspective outlines the industry demand for qualified applicants
in the STEM field, stating that “U.S. Department of Labor shows that of the 20
fastest growing occupations projected for 2014, 15 of them require significant
mathematics or science preparation.” Additionally, the U.S. was outperformed by
14 other countries in math and science. What does this mean? As a whole, we need
to identify the deficiencies in Science and Math and use this information to help
strengthen K-12 STEM education in these areas.

_____________________

PRESIDENT

_____________________

“An excellent education remains the
clearest, surest route
to the middle class.
To compete with other countries we must
strengthen STEM education."
Barack Obama,
September 16, 2010

“Quality science education is based on standards that are rich in content
and practice, with aligned curricula, pedagogy, assessment, and teacher preparation
and development.” Common Core Math Standards require students not only to
memorize, but to solve. These are the tolls that create the thinkers of the future. As
we shift to the Next Generation Science Standards and Common Core Math
Standards, it’s no longer enough to watch education on a chalkboard in front of you,
students, teachers, parents, and leaders have to participate in education, and take
action to make meaning.
John Dewey supported the "learning by doing" approach to education,
inspiring students and teachers to shift the paradigm of learning to a STEM-driven,
project-based approach. Today, Project-Based Learning (PBL) is viewed as a model
for classroom activity that shifts away from teacher-centered instruction and
emphasizes student-centered projects. “Dewey challenged the traditional view of
the student as a passive recipient of knowledge (and the teacher as the transmitter of
a static body of facts). He argued instead for active experiences that prepare
students for ongoing learning about a dynamic world." (Boss, 2011).
Ultimately, the question is no longer “Why STEM,” but rather, “Why
haven’t we been doing STEM all along?” Students cannot be expected to lead us
into a generation of technology, critical thinking, and 21 st century skills without the
know-how and practice required to take on such a large task. As Dewey pointed out,
"Education is not preparation for life; education is life itself."
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Theory of Action
As modeled by the National Science Resource Center (NSRC), the Theory of Action illustrates the process of
growth towards increased student achievement. As we look to
the model we recognize the stage we are currently in and the
need to address supporting elements of school district infrastructure crucial to improving STEM programming, improved
instruction and student achievement. Reflecting on three years
of implementation and best practices leads us to revising a
vision and developing a framework to support leadership and
teacher implementation as well as clarity expectations for
principals, teachers, students and families.

Knowledge of Research
and Best Practices:
MC2STEM Platform School
District Transformation Plan, The Cleveland Plan
Race to the Top & Key Bank Foundation Funding
Monthly Principal Planning Sessions
Advancing STEM 2012 Strategies
STEM School Tours – Akron, Columbus, Dayton, High
Tech High
 STEM Leadership Team (Lead STEM Practioners)
 Smithsonian Strategic Planning Process – Summer Institute
 Scaling STEM Conference and Presentations – Raleigh,
North Carolina







Systemic Reform Model
Our STEM Framework is adapted from the
National Science Research Center‘s(NSRC) systemic
reform model in which they have identified five specific
areas that need to be in place to develop a school infrastructure and improve teaching and student achievement






STEAM/Career Tech Network

Research-based instructional materials (curriculum)
Differentiated professional development programs
(professional development)
Aligned and cognitively-demanding assessments
(assessments)
Cost-efficient and sustainable systems for resources and
materials (Resources)
Programs for developing and maintaining support
(administrative and community support)

Project-Based Learning and Collaborative planning are
at the core of the STEA M/Career Tech Network (Science, Technology, Engineering, Arts and Math). The work will focus on
developing a distributive network of resources and best practices that will be guided by the CMSD STEM Framework. The
STEAM Network, along with the original pK-8STEM Cohort, will work together to implement a common understanding of
STEAM Literacy and its unique approach to instruction and learning. The networks goal is to develop innovative leaders in the
building and in the classrooms that can implement problem-based learning while challenging their scholars to be creative critical thinkers and explore hands-on challenges and experiences with real world approaches to problem solving.
Monthly Principal STEAM/Career Tech professional development we will also provide:
 Problem/Project Based learning support
 Custom assessments aligned to capstone projects
 Quarterly Showcases
 Individualized support for creative arts programming
 Individualized supports for STEM implementation
Monthly sessions will be supplemented through local partnerships, professionals in STEM related fields, and community engagement. Partners include: Great Lakes Science Center, Cleveland Metroparks Zoo, Shaker Lakes Nature Center, CISE Center
for Innovation in STEM Excellence, Cuyahoga Community College, ECA Science Kits, Case Western Reserve University,
YTA, Cleveland State University, Northeast Ohio Regional Sewer District, General Electric Nela Park and Girls in STEM.
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PreK-8 STEM Framework

3

Overarching
Design Principles

5

Areas of school
and district level
Infrastructure
Support

16

Design
Features that
determine the model attributes of a
CMSD K-8 STEM
School (Pages 1213)

STEM
LITERACY FOR
ALL STUDENTS

1. We embrace a culture of discovery, design and communication.
We are naturally curious and try to make sense of the world through our own experiences. In CMSD preK-8 STEM schools,
we embrace inquiry and question the world around us. We use a design process in all phases of our work as a structure for discovery and problem solving. Students are encouraged to be designers of their own learning.

2. We address real-world issues through a project-based approach.
CMSD preK-8 STEM schools are committed to a learner-centered approach that places relevant issues and real-world problems
at the center of instructional design. Student learning is contextualized and characterized by making and doing, not consuming.
Both the learning process and learning outcomes are important, and students document their journey along the way. As a culminating step, students share their learning through presentations and evidence-based discussions.

3. We work and learn together to foster a collaborative environment.
Learning is active. Teachers and students learn by doing, sharing and connecting to others. In the CMSD preK-8 STEM
schools, school is not defined by the walls of the buildings or the neighborhoods where we live; the world is our classroom. We
collaborate with stakeholders from every walk of life and all STEM school partners are engaged in an array of opportunities in
leadership, internships/fellowships, mentorships, and service learning roles. We are an integrated community of practice.
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Current Components of Implementation
 Building STEM leadership & capacity
 Lead STEM Practitioners (LSP)
 Cohort of returning teachers practicing STEM
 Established STEM Principals’ Network
 Monthly Meetings
 Instructional Rounds
 Collaborative Planning Session and Professional Development
 Network and building
 Grade-level PD across all 5 schools
 Trans-disciplinary Capstone Design Process with Science as a Driver
 Standards and Benchmark Alignment
 Adoption of Design Process
 Iterative design for lesson planning and student projects
 Community and Industry Partnerships
 Progressive Arts Integration
 STEM Exhibitions of Learning and Student Showcases (classroom, school-wide, public venue)
 Public and Authentic Showcases at Rock and Roll Hall of Fame and Great Lakes Science Center (winter and spring)

STEM Pedagogy
 Trans-disciplinary appr oach to content deployment
 SCIENCE, TECHNOLOGY, ENGINEERING, MATH
 Humanities: Arts, Foreign Language, Socials Studies
 Project / Problem Based Lear ning
 Benchmark Aligned
 Framed by the Gr eater Cleveland Context

Trans-Disciplinary
Curriculum






Grade level bands, school wide themes
District wide implementation
HANDS ON, tangible
Increased levels of interest and engagement
True demonstration of learning through inquiry,
explanation, and discussion
 Challenges and competitions
 Teacher Professional Development and Collaborative Planning

STEM Literacy
Rodger Bybee states that, in his experience, discussions regarding STEM education fall into three separate but
related goals.
Education should contribute to:
1. a STEM-literate society
2. a general workforce with 21st-century competencies,
3. an advanced research and development workforce focused on innovation.
The broader category, which applies to everyone, is STEM literacy, which refers to:
 an individual’s knowledge, attitudes, and skills to identify questions and problems in life situations, explain the natural
and designed world, and draw evidence-based conclusions about STEM-related issues;
 understanding of the characteristic features of STEM disciplines as forms of human knowledge, inquiry, and design;
 awareness of how STEM disciplines shape our material, intellectual, and cultural environments;
 willingness to engage in STEM-related issues and with the ideas of science, technology, engineering, and mathematics
as a constructive, concerned, and reflective citizen.
Adapted from PISA 2006 Science (OECD, 2006) and The Case for Education: Challenges and Opportunities, Rodger Bybee, 2013
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Growth and Alignment
Based on the growing interest of STEM programming within the district and
across the county, we are scaling our STEM framework to meet the needs of
the newly formed STEAM Career and College Network of schools. The
STEAM Career and College Network will focus on providing students Problem-Based Learning experiences with high level student engagement
through:

Infrastructure

DISTRIBUTIVE LEADERSHIP & SUPPORT

COMMUNITY,
FAMILIES &
PARTNERS

CURRICULUM
& INSTRUCTION

PROFESSIONAL DEVELOPMENT &
PLANNING

ASSESSMENT
& EXHIBITIONS

OPES

TDES

Standard 4: Collabor ation
Principals establish and sustain collaborative
learning and shared leadership to promote learning and achievement of all students.

4a: Reflecting on Teaching
4b: Maintaining Accurate Records
4d: Participating in a Professional Community

Standard 1: Continuous Impr ovement
Principals help create a shared vision and clear
goals for their schools and ensure continuous progress toward achieving the goals

2a: Creating an environment of respect and rapport
2b: Establishing a culture for learning that is challenging and rigorous
4c: Communicating with Families

Standard 5: Pr incipals engage par ents and
community members in the educational process
and create an environment where community resources support student learning, achievement and
well-being
Standard 2: Instr uction
Principals support the implementation of highquality standards-based instruction that results in
higher levels of achievement for all students

1d: Demonstrating knowledge of resources
1c: Setting instructional outcomes
1e: Designing coherent instruction
2e: Organizing physical space
3a: Communicating with students
3b: Using questioning and discussion techniques
3c: Engaging students in learning
3e: Demonstrating flexibility and responsiveness

Standard 2.6: Pr incipal suppor t staff in planning and implementing research-based professional development

1a: Demonstrating knowledge of content and pedagogy
1b: Demonstrating knowledge of students
2c: Managing classroom procedures
2d: Managing student behavior
4d: Participating in a Professional Community
4e: Growing and Developing Professionally
4f: Showing Professionalism

Standard 2: Instr uction
Principals support the implementation of highquality standards-based instruction that results in
higher levels of achievement for all students

1c: Setting instructional outcomes
1f: Designing student assessment
3d: Using Assessment in Instruction
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Generating a Trans-disciplinary STEM Project

Caption for teachers and Progressive Arts Alliance

Over the past few years the STEM project design template has changed based on teacher feedback and
user experiences. Although the template document has gone through several revisions the main factors to go into
determining our STEM projects have not changed. The STEM Project Unit Template is influenced by the work of
Jay McTigg and Grant Wiggins, Understanding by Design, and from the Buck Institutes Project planning template.

1. Big Idea

In traditional models of schooling, education is in siloes, and therefore, learning experiences happen in a
very linear manner. Students fail to see the connection from subject to subject because exposure is limited to the
class skill that is being taught. That isn’t an authentic way of viewing the world. “An idea is “big” if it helps us
make sense of lots of confusing experiences and seemingly isolated facts. It’s like the picture that connects the
dots or a simple rule of thumb in a complex field.” (Wiggins). The Big Idea is the glue that brings the pieces and
parts of your project together. The Big Idea allows students to work smarter and think critically because it provides the opportunity for connections to occur.
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2. Essential Questions and guiding questions
Essential Questions (overarching)
How can you expect students to come up with an answer if they don’t have a
question? “How does one lead children to discover the powers and pleasures [of rethinking]? Through organizing questions. They serve two functions: they put perspective back
in the particulars…and they often served as criteria for determining where students were
getting, how well they were understanding, whether anything new was emerging.” (Jerome Bruner). Essential questions are necessary for the success of a project. To
create an essential question you must think about why this project is being done. Is it for a
grade? Obviously. Does it serve a greater purpose? Hopefully? Essential questions can
be asked in any subject area, can be asked in any context, and can be asked at any time,
and depending on where students are in the process, they will elicit a different response.
Essential Questions have no one obvious right answer. Essential Questions raise other
important questions, often across subject-area boundaries. Essential Questions address the
philosophical or conceptual foundations of a discipline. Finally, Essential Questions provide a continuum of learning from broad overarching questions to more specific Unit
Questions
Guiding Questions (content specific)
If essential questions take us on a journey, guiding questions are the map. Guiding questions are content specific questions that are asked to guide the unit. In ProjectBased Learning, the experiences the students have are authentic, often times that means
that teachers go on a journey with the student in search of answers, rather than simply
proving the answer for them. When that happens, it’s easy to get off course. If guiding
questions are structured so that they discuss a specific concept in a content area, students
are able to maintain the focus they need to complete the project. However, they aren’t
only for those students who dream so big they need to be refocused, guiding students also
assist those students who struggle. The students who need real, tangible guidance through
the process can refer to guiding questions when they are stuck.

3. Content Connections Web
Once the big Idea is established, getting all subjects to vertically align becomes the
challenge. How do we reinforce the same topic
in multiple classes? How do we ensure that
everyone is on the same page? How do we
ensure that students are being presented with
real challenges and know what to do to meet
these challenges? Students complete the project so they understand why content skills and
21st century skills are important, but content
skills are still a required part of the educational
landscape throughout all levels of schooling.
We can’t completely forget about that when
we are planning. Creating a content connections web allows us to define the connections
before the project begins and not only make
connections to the large project, but also connect to other content areas.
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4. Project Authenticity - making it real
world and relevant
PBL moves students and teachers away from traditional paper and pencil tests
and toward more authentic assessment practices. The authentic practices being measured
are collaboration, communication, problem solving, and teamwork. Thus these performance based assessments are more diverse. Instead of asking the learner to learn something that might be relevant in the future, we ask the learner to DO something that uses
the skills now and makes a difference for all parties involved.

5. Kick-Off

When you watch the Oscar’s you don’t start with an award, you watch red carpet coverage and a song and dance number. When you watch a baseball game, the Star
Spangled Banner gears you up for the first pitch thrown out by someone special. Your
kick-off event is just that. Students get some buildup before the big show! Kick-off
events are important because they engage the students and get them excited about the
work they are about to do. Kick-off events also give students a brief introduction into the
skills they will be working on throughout the project.
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6. Presentation of Learning (POL)
This is an opportunity for students to reflect on their learning in the project, program, their research, and their growth as scholars. It is a time for celebration and conversation with students to answer questions about their work, seek feedback, and exchange
ideas that will inform their future work. Exhibition: When students know that the work
they are creating in a project will be displayed publicly, this changes the nature of the
project from the moment they start working – because they know they will need to literally ‘stand by’ their work, under scrutiny and questioning from family, friends, and total
strangers. This inspires a level of ambition and commitment much greater than is fuelled
by the incentive of ‘getting good marks’. in addition, students’ families, as well as other
people from the local community, get to see what is going on in the school, providing an
opportunity to strengthen the relationship between the school and community. (HTH)

Questions for STEM Student presenters:

 What did you learn from this project?
(Skills, Content, Solutions)
 Why did you need to learn this? (answer
the essential questions)
 What steps or processes did you follow to
complete your project?
 What problems did you encounter? How
did you solve them?
 How did the project relate to different
subjects?
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7. Desired Results

Determine learning activities that support benchmarks and provide students with foundational
knowledge for project development

How will students demonstrate their understanding
through application, synthesis, creation? What does
this look like in the context of the project?

What factual knowledge must students acquire
to meet the standard?

What real world project tasks reveal students understanding and proficiency?

8. Project Calendar
By the time you reach this point in the planning process, you usually feel like you have enough info to go on
your way. Doing this would be detrimental to the project. It is extremely important to map out what is happening and
when it’s happening so that everyone is on track. According to the Buck Institute for Education, there are four important steps in building a calendar for Project Based Learning. This is the most gratifying step, because now, building
the physical calendar is easy. You've generated necessary skills and content to be successful for the project. You've
looked in your library of teacher resources to come up with specific lessons, strategies and tools to arm kids with these
skills and content. Now, you can plug and play. We've all been there. We've all been to professional development where
it feels like we are being asked to erase our teacher toolkit like an Etch-a-Sketch. This is not the case. Project-based
learning is a reframe, ensuring that all teaching strategies and tools are aligned to an authentic project. You will use
your teacher resources, and when taking the time to plan, build a successful PBL project calendar.
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PROJECT HIGHLIGHT CARDS

A

MOUND STEM SCHOOL

STEM Project Title: We Built This City…
Teacher: Kathleen Cornell
Pam Reed

Grade: 2 /Inclusion

Big Idea Summary:
Using the Design Process second graders built an interactive “Green” community using magnets to show
workers interacting in their environment. The students created a 2 dimensional diagram of a community
building and took their design to the Fab Lab where they were made into 3 dimensional buildings. The students then collaborated on the best placement of their buildings on a 3 dimensional grid map. The students
probed deeper in their design to add buildings that use solar power to illuminate. They contacted businesses to aid in their research on how to use recycled plastic to make containers for their juice factory. They
also added a farmer’s market and, a fuel station to service electric cars. The class went on a field trip that
included a trolley ride through their community where they identified buildings that provided for their needs.
The experience included a tour of a bank, post office, and a historical market place.

Essential Questions: How can we design and create a model city that shows advanced and reusable energy and provides for the needs of the community?

Teacher Reflection: The second grade students each took ownership of their part of the community. They made changes to their buildings to support a “green” community. They landscaped and personalized their buildings to reflect their unique personalities. When brainstorming the needs of the community I
was impressed that they realized a need for a family shelter and a farmer’s market. They were also determined to find out how they could create a factory that would be good for the community. The best part was
observing how excited they were to see what they imagined in 2 dimensional come to life in a 3 dimensional model that included replicas of themselves interacting in their neighborhood.

Subject Benchmarks:
Science: Some forces act without touching, such as using magnets to move an object or objects
falling to the ground.
Math: Partitioning rectangles into rows and columns of the same size squares and then count to
find the total number. (area, perimeter)
Social Studies: Human activities alter the physical environment both positively and negatively. Explain the connection between the work people do and the human and physical characteristics of the place
they live.
English Language Art: Read and comprehend informational text, including science.
Art: Develop and select a range of subject matter and ideas to communicate meaning in two and
three dimensional works of art.
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Chinese Lanterns

Middle School—Hannah Gibbons STYEM School
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Weather Stations

Second Grade —Hannah Gibbons STYEM School
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Pre K-8 STEM PROJECT UNIT TEMPLATE
School:

Project Title:

Grade:
Teacher(s):

PROJECT BIG IDEA & ESSENTIAL QUESTIONS
Big Idea Summary

Essential and Guiding Questions

CONTENT CONNECTIONS
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Pre K-8 STEM PROJECT UNIT TEMPLATE

BUILD LEARNING EXPERIENCES
Kick-Off Event or Hook

Authenticity - What are some ways to make the project real world and an authentic experience for kids?

Identify community partners to support and enhance your capstone project

SHARE & PRESENT LEARNING
Student Presentation of Learning (POL)
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Pre K-8 STEM PROJECT UNIT TEMPLATE

DESIRED RESULTS
SUBJECT:

 Benchmark:

Evidence of Learning
(Activities that support desired learning outcomes)

Project Performance Task:
(Benchmark operationalized in context of project)

SUBJECT:

 Benchmark:

Evidence of Learning
(Activities that support desired learning outcomes)

Project Performance Task:
(Benchmark operationalized in context of project)

SUBJECT:

 Benchmark:

Evidence of Learning
(Activities that support desired learning outcomes)
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Project Performance Task:
(Benchmark operationalized in context of project)

Pre K-8 STEM PROJECT UNIT TEMPLATE

RESOURCES AND INTEGRATED SUPPORT
Literary Resources:

Key Terms and Vocabulary:

Kits, web links, articles :

Sketch / diagram / illustrate experience
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M O N D A Y

T U E S D A Y

Teacher:

T H U R S D A Y

C A L E N D A R

W E D N E S D A Y

P R O J E C T

PROJECT TITLE: _____________________________________________

F R I D A Y

Pre K-8 STEM PROJECT UNIT TEMPLATE
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Resources:
CMSD Science Kits (FOSS, Seeds of Science)
ASCD - Understanding By Design (Grant Wiggins and Jay McTighe)
Buck Institute for Education (BIE.org)
CISE – Center for Innovation in STEM Excellence (GLSC)
OSLN – Ohio STEM Learning Network
TIES – Teaching Institute for Excellence in STEM
High Tech High: http://www.hightechhigh.org/pbl/
YouForYouth: http://y4y.ed.gov/teach/stem/
The Case for Education: Challenges and Opportunities Rodger Bybee 2013
Engineering is Elementary
PLTW (Project Lead The Way)
PBS Design Squad
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The development of the Pre K-8 STEM Playbook is supported by the Key Bank
Foundation and the Academics, Curriculum and Instruction team of the
Cleveland Metropolitan School District.

