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The STEAM2 Framework 
 

“To prepare for the Age of Innovation we must all become better designers, ready to tackle brand-new problems and design things and 

processes that have never existed before.  We must apply both thinking and tinkering.”  (Trilling and Fadel, 21st Century Skills, 2009) 

“. . . we should be developing the “design sensibility” of students.”   (Pink, A Whole New Mind, 2009) 

 

STEAM2 is framework that captures the national and statewide focus to develop competencies and skills of future 

graduates to be creative thinkers, innovators, creative problem solvers, and designers of real-world solutions in our 

innovation-based economy.  There is a growing consensus of the need to teach creativity and innovation to prepare 

graduates for our innovation-based economy (see Appendix A) in the fields of science, technology, engineering, 

arts/design, mathematics, and the medical fields. 

 

STEAM2 is not a separate program or reform movement; rather, it is an emphasis and a framework.  It stresses the 

multidisciplinary approach to better prepare all students in STEAM2 subjects and growing the number of postsecondary 

graduates who are prepared for STEAM2 occupations.  Real world problems are multidisciplinary, and school districts 

should teach students to solve these problems by integrating multiple subjects in instruction.  The STEAM2 focus provides 

a coherent framework with a common purpose.  Governors, education leaders, and policymakers at all levels have all 

called for a new emphasis on STEAM education in our nation’s schools, from K-12 through postsecondary education. 

 

In the past decade, the federal government, as well as the state of Ohio, has recognized the need in our global economy 

for more qualified high school and college graduates in the careers in science, technology, engineering, and mathematics 

(STEM).  The STEM idea is beginning to expand to include the applied arts and design as well as the medical field  – 

science, technology, engineering, the arts, mathematics, and medical – or STEAM2 (see “STEAM: Experts Make Case for 

Adding Arts to STEM,” Education Week, December 2, 2011; From STEM to STEAM:  Adding the Arts, Technology 

Leadership Network eZine).  The Lakota Local Schools needs to not only prepare students for a global economy (the idea 

of STEM) but to more specifically prepare them with creativity and design skills for an innovation-based economy – hence, 

STEAM2.   
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The design process is the glue that holds STEAM2 together.  The design process emphasizes the “E” and the “A” of 

STEAM2 – Engineering and the Applied Arts (i.e., Art, Architecture, Industrial Design, Graphic Design).  STEAM2 may also 

be thought of as Science (including medicine), Technology, and Engineering, interpreted through the Applied Arts, all 

understood with elements of Mathematics.  

 

To prepare our students for their future, the Lakota educational program must include a strong emphasis on science, 

technology, engineering, the applied arts and design, mathematics, and then medical fields (STEAM2), including the 

design process from the arts and engineering.  Providing students with multiple experiences using the design process will 

develop students and graduates who have a “design sensibility” (Appendix E – The Design Process).   

 

Overarching question:  If ‘art’ and ‘science’ are linked together through the design process to solve real problems, then 

why wouldn’t Lakota educators explicitly connect art and science together by teaching the design process to develop the 

“design sensibility” of our students? 

 

STEAM2, then, represents a commitment to modernize Lakota’s educational program by fully developing problem-solving 

and innovative approaches, which enhances the “design sensibility” of students.  The development of our students design 

sensibility stretches their ability to design solutions through Science, Technology, Engineering, Arts/Design, Mathematics, 

and Medical fields.  

 

Ohio’s New Learning Standards in Science and Model Curriculum 

The implementation of the STEAM2 framework as an overlay of our education program and curriculum supports a robust 

implementation of Ohio’s New Learning Standards in Science and Model Curriculum.  Ohio’s revised science standards 

were recently rated by the Fordham Foundation as tied for the 7th most rigorous standards in the country (The State of the 

States Science Standards, 2012).  The revised science standards have both rigor and relevance in that the standards 

require that teaching and student learning focus on: 

 Engineering and technological design 

 Science applications and processes 

 Real world applications 
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 Scientific inquiry 

The cognitive demand (rigor) as well as the relevance of the new Science standards is amped up from the previous 

Science standards.  The four levels of the cognitive demand in the new science standards are listed in Appendix D – Ohio 

Cognitive Demands for Science.  It is important to note that the next generation of science tests from the Ohio Department 

of Education will focus on the two most rigorous levels of cognitive demand: 

 
Designing Technological/ Engineering Solutions Using Science Concepts 

Requires students to solve science-based engineering or technological problems through application of scientific inquiry. Within given 

scientific constraints, propose or critique solutions, analyze and interpret technological and engineering problems, use science principles 

to anticipate effects of technological or engineering design, find solutions using science and engineering or technology, consider 

consequences and alternatives and/or integrate and synthesize scientific information. 

 

Demonstrating Science Knowledge 

Requires students to use scientific inquiry and develop the ability to think and act in ways associated with inquiry, including asking 

questions, planning and conducting investigations, using appropriate tools and techniques to gather and organize data, thinking critically 

and logically about relationships between evidence and explanations, constructing and analyzing alternative explanations, and 

communicating scientific arguments.  

For Lakota students to do well on the next generation of state science tests requires (1) revamping the science curriculum 

of each science course at the elementary, junior high, and high school as well as (2) offering additional STEAM2 offerings.  

This two-fold approach is contained in all three sections of this document -- the elementary level, the junior school level, 

and the high school level -- outlining how the STEAM2 Framework would support a deeper implementation of the new 

Science standards. 

 

Careers in the STEAM2 Fields 

Across the States 

In December 2011, the National Governors Association (NGA) published a report related to STEAM2 entitled, Building a 

Science, Technology, Engineering, and Math Education Agenda.  This publication reports that increasing the number of 

high school, college, and postgraduate students majoring in STEM subjects is critical for economic prosperity.  Most 

STEM graduates go into STEM jobs, occupations that are among the highest paying and fastest growing, with the lowest 
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unemployment rates.  STEM education boosts the competitive edge and innovative capacity of states and regions, which 

sustain economic growth. 

The two goals of the Education Agenda of the National Governors Association are: 

1.  To expand the number of students prepared to enter postsecondary study in science, technology, engineering, 

and mathematics 

2. To boost the proficiency of all students in basic STEM/STEAM knowledge, even if they choose not to pursue STEM 

careers or postsecondary studies.  The ability to understand and use STEM facts, principles, and techniques are 

highly transferable skills (i.e., identify the problem, solve problems, apply creative and innovation solutions) that 

enhance an individual’s ability to succeed across a wide array of disciplines.  Hence, STEM/STEAM skills are 

highly transferable and provide individuals with many career options for which they often receive an earnings 

premium. 

 

The key facts of the National Governors Association report are: 

 Over the past 10 years, STEM jobs grew three times faster than non-STEM jobs.  STEM jobs are expected to grow 

by 17 percent during the 2008-2018 period versus 9.8 percent for non-STEM jobs 

 

 At all levels of educational attainment, STEM job holders earn 11 percent higher wages compared with the same-

degree counterparts in other jobs 

 

 The top 10 bachelor-degree majors with the highest median earnings are all in STEM fields 

Petroleum Engineering   Electrical Engineering 

Pharmaceutical Sciences   Naval Architecture & Marine Engineering 

Math & Computer Science   Mechanical Engineering 

Aerospace Engineering   Metallurgical Engineering 

Chemical Engineering   Mining & Mineral Engineering 

 

 The average annual wage for all STEM occupations was $77,880 in May 2009, significantly above the U.S. 

average for $43,460 for non-STEM occupations 
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 The earnings premium of college educated workers with a STEM degree was 11 percent higher relative to other 

college graduates, whether or not they ended up in a STEM field.  That earnings premium rose to 20 percent when 

a STEM degree-holder ended up in a STEM job. 

 

 STEM skills are highly transferable and provide individuals with many career options, especially managerial roles 

midyear in which technical competencies are an advantage 

 

 In 2010, the unemployment rate for STEM workers was 5.3%; for all other occupations, it was 10 percent 

 

Innovation.  The NGA publication went on to report that linkages between innovation and economic growth are fairly well 

established and economists generally agree that half of economic growth comes from technological innovation.  The 

STEM workforce is a powerful component to the innovation pipeline of workers.  STEM occupations employ individuals 

who create ideas and applications that become commercialized and yield additional jobs.  STEM fields overwhelmingly 

dominate other fields in generating new patents, including those that enter the marketplace.   

 

In summary, growing a STEM workforce is a sound economic development strategy.  The STEM workforce is a key 

component of an innovation-based economy.  STEM education provides individuals with a wage advantage and higher 

employment security through their careers, even if they pursue non-STEM occupations.  Achieving greater STEM 

proficiency begins in the K-12 system. 

 

Across the Nation 

Consistent with the National Governors Association report, the employment projections from the U.S. Department of 

Labor shows that more than one-half (16 of the 30) of the fastest growing occupations are STEAM2-related fields (see 

Appendix B – Fastest Growing Occupations).   

 

 

 



8 
 
 

Across the State of Ohio 

The Ohio Department of Jobs and Family Services has published Ohio’s top occupations that are in high demand.  Of the 

50 high-wage occupations in demand, one-half ( 25 of 50 occupations) are STEAM2-related fields (see Appendix C – 

Buckeye Top Fifty:  2008-2018).   

 

Overarching Goals and Outcomes 

The overarching goals and outcomes of deeply implementing the STEAM2 Framework in Lakota are: 

 

 To develop a “design sensibility” in students through the Science, Technology, Engineering, Arts/Design, 

Mathematics, and the Medical fields 

 To develop students as creative thinkers, innovative designers, creative problem solvers in the context of a 

robust implementation of the new core standards, especially Ohio’s New Learning Standards in Science and 

Model Curriculum, a curriculum that is both rigorous and relevant 

 

Each Lakota student, then, is envisioned as a creative and innovative designer who employs creativity, creative problem 

solving, and the design process to create and design solutions to real-world problems.  
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The Elementary School STEAM2 Plan 

 

The STEAM2 Framework will be implemented in the elementary curriculum in two ways.  First, the elementary science 

curriculum will be aligned to Ohio’s New Learning Standards in Science and Model Curriculum for all students.  In the 

chart on the next page, please note that the Engineering is Elementary units of study will be used in the STEAM2 science 

classroom for all students to introduce students to various fields of engineering to give students experience with the 

design process.   
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Science Class Offerings  

The STEAM2 Science Classroom  Engineering Focus 

 
Grade 

1 
 

Engineering is Elementary Unit: 
 

A Work in Process: Improving a Play Dough 
Process 

 
 

Chemical Engineering 

 
Grade 

2 

Engineering is Elementary Units: 

 
Catching the Wind: Designing Windmills 
To Get to the Other Side: Designing Bridges 

 

 
 

Mechanical Engineering 
Civil Engineering 

 

 
Grade 

3 

Engineering is Elementary Units: 

 
The Best of Bugs:  Designing Hand Pollinators 
Thinking Inside the Box: Designing Plant 
Packages  
 

 
 

Agricultural Engineering 
Packaging Engineering 

 

 
Grade 

4 

Engineering is Elementary Units: 

 
An Alarming Idea: Designing Alarm Circuits 
A Stick in the Mud: Evaluating a Landscape 

 

 
 

Electrical Engineering 
Geotechnical Engineering 

 

 
Grade 

5 

Engineering is Elementary Units: 

 
A Long Way Down: Designing Parachutes 
Designing Lighting Systems 

 

 
 

Aerospace Engineering 
Optical Engineering 

 
Grade 

6 

Engineering is Elementary Units: 

 
Solid as a Rock: Replicating an Artifact 
Just Passing Through: Designing Model      
Membranes    
No Bones About It: Designing Knee Braces 

 
 

Materials Engineering 
Bioengineering 

Biomedical Engineering 
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JUNIOR HIGH 
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Junior School STEAM2 Plan  

 

The STEAM2 Framework will be implemented in the junior school curriculum in two ways.  First, the 7th and 8th grade 

science curriculum will be aligned to Ohio’s New Learning Standards in Science and Model Curriculum for all students.   

 

Second, to add to the robust implementation of Ohio’s New Learning Standards in Science and Model Curriculum, the 

STEAM2 Framework will be further implemented in one semester STEAM2 classes.  The junior school program will 

modernize its educational program by transitioning to a STEAM2 sequence of courses from Project Lead the Way’s 

Gateway to Technology (GTT).  By applying the design process, the student will acquire the knowledge and skills in 

problem solving, teamwork, innovation, and explore STEAM2 careers. 

 The module entitled, Design and Modeling (DM), is offered for one semester at Grade 7.   

 

 The module entitled, Automation and Robotics (AR), is offered at Grade 8. 

 

 

Course Descriptions 

 

7th Grade:  Design and Modeling (DM)          1 semester/ Fee Required 

Using Ohio’s premier STEM program, Project Lead the Way, students will acquire knowledge and skills in problem 

solving, teamwork, and innovation as well as explore STEM careers.  In this foundation unit, students begin to recognize 

the value of an engineering notebook to document and capture their ideas.  They are introduced to and use the design 

process to solve problems and understand the influence that creative and innovative design has on our lives.  Students 

use industry standard 3-D modeling software to create a virtual image of their designs and produce a portfolio to 

showcase their creative solutions. This course is offered in partnership with Butler Tech. 

 



14 
 
 

8th Grade:  Automation and Robotics (AR)       1 semester/ Fee Required 

Students will trace the history, development, and influence of automation and robotics.  They learn about mechanical 

systems, energy transfer, machine automation and computer control system.  Students use a robust robotics platform to 

design, build, and program a solution to solve an existing problem.  This course is offered in partnership with Butler Tech. 
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HIGH SCHOOL 
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Lakota High School STEAM2 Engineering and Biomedical Plan 

 

The STEAM2 Framework will be implemented in the high school educational program in two ways.  First, the high school 

science courses will be aligned to Ohio’s New Learning Standards in Science and Model Curriculum for all students.   

 

Second, to add to the robust implementation of Ohio’s New Learning Standards in Science and Model Curriculum, the 

STEAM2 Framework will be further implemented in various STEAM2 classes.  The grades 9-12 high school program will 

be further modernized by transitioning to two STEAM2 sequence of courses from Project Lead the Way’s Pathway to 

Engineering (PTE) sequence and the Biomedical Science Program (BMS).  See the phase-in chart below on page 19. 

 

Pathway to Engineering sequence:  Introduction to Engineering Design, Principles of Engineering, Aerospace 

Engineering or Biotechnical Engineering. 

Biomedical Science Program sequence:  Principles of Biomedical Sciences, Human Body Systems, Medical 

Interventions, and Biomedical Innovation (capstone). 

 

 

Engineering Pathways 

Students will learn and apply the design process, acquire strong teamwork and communication proficiency, and develop 

organizational, critical thinking, and problem solving skills.  Throughout each year-long course, students will investigate a 

variety of STEAM fields. 

 

Grade 9:  The full-year course, Introduction to Engineering Design (IED), from the Pathway to Engineering sequence will 

be offered which focuses on the design process and its application.   

 

Grade 10:  The full-year course, Principles of Engineering (POE), from the Pathway to Engineering sequence will be 

offered which focuses on key engineering concepts.   
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Grade 11:  The full-year course, Aerospace Engineering (AE), from the Pathway to Engineering sequence will be offered 

which focuses on key engineering concepts.  Aerospace Engineering would focus on engineering concepts associated 

with flight, including analyzing, designing, and building aerospace systems.   

 

Grade 12:  The full-year course, Digital Electronics (DE), from the Pathway to Engineering sequence will be offered which 

focuses on key engineering concepts.  Digital Electronics explores electrical engineering, electronics, or circuit design. 

Students study topics such as combinational and sequential logic and are exposed to circuit design tools used in industry, 

including logic gates, integrated circuits, and programmable logic devices. 

 

 

Biomedical Pathways 

Grade 9:  The full-year course, Principles of Biomedical Sciences (PBS), from the Biomedical Science Program sequence 

will be offered which focuses on human physiology, medicine, and research processes that are related to various health 

conditions. 

 

Grade 10:  The full-year course, Human Body Systems (HBS), from the Biomedical Science Program sequence will be 

offered that focuses on interactions of human body systems. 

 

Grade 11:  The full-year course, Medical Interventions (MI), from the Biomedical Science Program sequence will be 

offered that focuses on the interventions involved in the prevention, diagnosis, and treatment of disease. 

 

Grade 12:  The full-year course, Biomedical Innovation (BI), from the Biomedical Science Program sequence will be 

offered that focuses on topics such as clinical medicine, physiology, biomedical engineering, and public health.  Students 

will work on an independent project with a mentor from a university, hospital, research institution, or the biomedical 

industry. 
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Grade        STEAM2 Phase-In      

  2013-2104  2014-2015  2015-2016  2016-2017  

Grade 
9 

Introduction to 
Engineering Design 

(IED) 

Introduction to 
Engineering Design 

(IED) 

Introduction to 
Engineering Design 

(IED) 

Introduction to 
Engineering Design 

(IED) 

Principles of 
Biomedical Sciences 

(PBS) 

Principles of 
Biomedical Sciences 

(PBS) 

Principles of 
Biomedical Sciences 

(PBS) 

Principles of 
Biomedical Sciences 

(PBS) 

Grade 
10 

  

Principles of 
Engineering (POE) 

Principles of 
Engineering (POE) 

Principles of 
Engineering (POE) 

Human Body Systems 
(HBS) 

Human Body 
Systems (HBS) 

Human Body 
Systems (HBS) 

Grade 
11 

    

Aerospace 
Engineering (AE)  

Aerospace 
Engineering (AE)  

Medical Interventions 
(MI) 

Medical 
Interventions (MI) 

Grade 
12 

    
Biotechnical 

Engineering (BE)  
Digital  

Electronics (DE)  

        
Biomedical 

Innovation (BI) 
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Course Descriptions 

 

Engineering Sequence 

9th Grade: 

Introduction to Engineering Design (IED)         2 semesters/1 credit/Fee Required 

This course is the entry level for students considering a pathway to an engineering field. The major focus of IED is the 

design process and its application.  Through hands-on projects, students apply engineering standards and document their 

work.  Students use industry standard 3D modeling software to help them design solutions to solve proposed problems, 

document their work using an engineer’s notebook, and communicate solutions to peers and members of the professional 

community. This course is offered in partnership with Butler Tech.  

10th Grade: 

Principles of Engineering (POE)         2 semesters/1 credit/ Fee Required 

This survey course exposes students to major concepts they will encounter in a postsecondary engineering course of 

study.  Topics include mechanisms, energy, statics, materials, and kinematics.  They develop problem-solving skills and 

apply their knowledge of research and design to create solutions to various challenges, document their work and 

communicate solutions. This course is offered in partnership with Butler Tech. Prerequisite: Introduction to Engineering 

Design (IED). 

11th Grade: 

Aerospace Engineering (AE)         2 semesters/1 credit/ Fee Required 

AE explores the evolution of flight, navigation and control, flight fundamentals, aerospace materials, propulsion, space 

travel, and orbital mechanics.  In addition, this course presents alternative applications for aerospace engineering 

concepts.  Students analyze, design, and build aerospace systems.  They apply knowledge gained throughout the course 
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in a final presentation  about the future of the industry and their professional goals. This course is offered in partnership 

with Butler Tech. Prerequisite: Principles of Engineering (POE). 

12th Grade: 

Digital Electronics (DE)         2 semesters/1 credit/ Fee Required 

With digital circuits all around us, students in this course will explore electrical engineering, electronics, or circuit design. 
Topics include combinational and sequential logic and are exposed to circuit design tools used in industry, including logic 
gates, integrated circuits, and programmable logic devices.This course is offered in partnership with Butler Tech.    

Prerequisite: Principles of Engineering (POE). 

 

Biomedical Sequence 

9th Grade: 

Principles of the Biomedical Sciences (PBS)                             2 semesters/1 credit/ Fee Required 

Students investigate various health conditions including heart disease, diabetes, sickle-cell disease, 

hypercholesterolemia, and infectious diseases.  They determine the factors that led to the death of a fictional person, and 

investigate lifestyle choices and medical treatments that might have prolonged the person’s life.  The activities and 

projects introduce students to human physiology, medicine, and research processes.  This course provides an overview of 

all the courses in the Biomedical Sciences program and lays the scientific foundation for subsequent courses.  This 

course is designed for 9th or 10th grade students. 
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10th Grade: 

Human Body Systems (HBS)       2 semesters/1 credit/ Fee Required 

Students examine the interactions of human body systems as they explore identity, power, movement, protections, and 

homeostasis.  Students design experiments, investigate the structures and functions of the human body, and use data 

acquisition software to monitor body functions such as muscle movement, reflex and voluntary action, and respiration.  

Exploring science in action, students build organs and tissues on a skeletal manikin, work through interesting real world 

cases and often play the roles of biomedical professionals to solve medical mysteries.  This course is designed for 10th, 

11th or 12th grade students.  Prerequisite: Principles of the Biomedical Sciences (PBS). 

11th Grade: 

Medical Interventions (MI)         2 semesters/1 credit/ Fee Required 

Students investigate a variety of interventions involved in the prevention, diagnosis and treatment of disease as they 

follow the life of a fictitious family.  The course is a “How-To” manual for maintaining overall health and homeostasis in the 

body.  Students explore how to prevent and fight infection; screen and evaluate the code in human DNA; prevent, 

diagnose and treat cancer; and prevail when the organs of the body deign to fail.  Through these scenarios, students are 

exposed to a range of inventions related to immunology, surgery, genetics, pharmacology, medical devices, and 

diagnostics.  Prerequisite: Human Body Systems (HBS).  

12th Grade: 

Biomedical Innovation (BI)            2 semesters/1 credit/ Fee Required 

Students design innovative solutions for the health challenges of the 21st century.  They work through progressively 

challenging open-ended problems, addressing topics such as clinical medicine, physiology, biomedical engineering, and 

public health.  They have the opportunity to work on an independent project with a mentor or advisor from a university, 

hospital, research institute, or the biomedical industry.  Throughout the course, students are expected to present their 

work to an audience of STEM professionals.  This is the capstone course for the Biomedical Science Program. 
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Appendix A 

The Case for Creativity and Innovation 

Our current Knowledge Age is quickly giving way to an Innovation Age, where the ability to solve problems in new ways (like the 

greening of energy use), to invent new technologies (like bio- and nanosecond technology), or create the next killer application of 

existing technologies (like efficient and affordable electric cars and solar panels), or even to discover new branches of knowledge 

and invent new industries, will all be highly prized.  (Trilling and Fadel, 21st Century Skills, 2009) 

Tomorrow’s workers will survive on the basis of their unique talents, plus their ability to innovate, create, market, and sell their 

ideas in the global marketplace.  (Worzel, 2006) 

Innovation is the hallmark of Net Gen culture. . . Today’s youth treat the world as a place for creation, not consumption.  (Tapscott, 

Grown Up Digital, 2009) 

. . . a MFA (master of fine arts) degree is the new MBA (master of business administration) degree.  (Pink, A Whole New Mind, 

2009) 

As we journey deeper into the 21st century, Bernie Trilling and Charles Fadel in 21st Century Skills:  Learning for Life in 

Our Times state that creativity and innovation has become “the brightest stars in the constellation of 21st century skills.”  

New ideas, innovative products, novel services, and fresh solutions to local and global problems will increasingly power 

our emerging Innovation Age. 

 

There are several descriptors for our economy:  global, information-based, technology-based, knowledge-based, 

innovation-based.  But the descriptor of innovation-based for the U.S. economy is one of the most important.  The 

importance of the innovation component of our economy has been clearly recognized by the business community and the 

federal government.  It was in 1997 when our economy was first designated as an “innovation-based economy.”  

However, the curricular importance of our innovation-based economy has yet to reach the schoolhouse. 

 

A strong case can be made to make teaching creativity and innovation as the centerpiece in our classrooms.  There are at 

least six reasons for making creativity and innovation the central organizer in our curriculum planning, instruction, and 

assessment practices. 
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Reason #1:  Countries that we compete with have set the development of creativity and innovation as a national 

policy. 

 

Tony Wagner, in The Global Achievement Gap, points out U.S. public schools are not contributing significantly to our 

nation’s capacity for creativity, imagination, and innovation.  Meanwhile, countries such as India, China, Finland, and 

Singapore are actively transforming their education systems to produce more creative students.  All of these countries, 

and perhaps many more, have set the development of creativity and innovation as a national policy.  All the more reason 

Lakota schools needs to develop the design sensibilities of its students. 

 

Reason #2:  The need for workers with a “design sensibility” to create and innovate new products and services. 

 

The need for knowledge workers to create and innovate new products and services that solve real problems and meets 

the needs of real customers is a major driving force for economic growth and work in the 21st century (Trilling & Fadel, 21st 

Century Skills:  Learning for Life in Our Times).  The pressure in increasing on our educational system, including the 

Lakota Local Schools to teach in ways that will produce the knowledge workers and innovators businesses need to be 

successful in the 21st century innovation-based economy. 

 

Daniel Pink, in A Whole New Mind, has observed that a MFA (master of fine arts) degree is the new MBA (master of 

business administration) degree.  This is not to say that workers with MBA degrees are no longer needed, but that the role 

of the arts (more specifically the design process from such fields as architecture, art, engineering, industrial design, 

graphic design) has emerged as highly important to differentiate products and processes in our innovation-based, global 

economy.  Businesses today can hire or contract out many of the tasks that require left-brain thinking (logical, sequential) 

but put a premium on attracting prospective employees who can do right-brained thinking (creating, designing) to 

differentiate their products.  Daniel Pink has been one of the strongest advocates that schools need to develop the 

“design sensibility” of our students. 

 



25 
 
 

To prepare our students for their future, the Lakota educational program must include a strong emphasis on science, 

technology, engineering, the applied arts, mathematics, and medical (STEAM2), including the design process from the 

arts. 

 

The design process emphasizes the “E” and the “A” of STEAM2 – Engineering and the Applied Arts (i.e., Art, Architecture, 

Industrial Design, Graphic Design).  STEAM2 may also be thought of as Science (including medicine), Technology, and 

Engineering, interpreted through the Applied Arts, all understood with elements of Mathematics.  
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Reason #3:  The Partnership for 21st Century Skills has identified Creativity and Innovation as one of the key 21st 

century skills. 

 

The Partnership for 21st Century Skills has developed a comprehensive framework of skills needed by the Net Generation 

in the 21st century.  The framework is provided below. 
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The Learning and Innovation Skills section of the framework includes three critical areas: 

 

 Creativity and Innovation 

 Critical Thinking and Problem Solving 

 Communication and Collaboration 
 

The Partnership for 21st Century Skills has identified Creativity and Innovation as one of the key 21st century skills.  Lakota 

Local Schools needs to develop the design sensibilities of our students. 

 

 

Reason #4:  ISTE has placed Creativity and Innovation at the top of the international technology standards for 

students. 

 

The International Society for Technology in Education (ISTE) has developed six international technology standards for 

students.  The first of the ISTE Standards and Performance Indicators for students is Creativity and Innovation, and is 

stated as follows: 

 

Creativity and Innovation 

Students demonstrate creative thinking, construct knowledge, and develop innovation products and processes using 

technology.  Students: 

a. apply existing knowledge to generate new ideas, products, or processes. 
b. create original works as a means of personal or group expression. 
c. use models and simulations to explore complex systems and issues. 
d. identify trends and forecast possibilities 

 

It is significant that ISTE has placed Creativity and Innovation as the first international technology standard for students, 

including Lakota students. 
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Reason #5:  Our Net Generation students have been raised in a culture of innovation that takes place in real time.   

 

Don Tapscott (2009), in Grown Up Digital, reports that Net Geners (age 12 and older) have grown up in an era of constant 

innovation and change, and want the schoolhouse to be equally innovative and creative.  To them, an innovative work 

environment is viewed as leading edge, dynamic, creative, and efficient.  Our students need (remember, their brains are 

wired differently) and want learning experiences that encourage collaboration and creativity.   

 

Tapscott’s research found that many Net Geners are happy to help with product design.  Net Gen consumers are 

becoming producers – prosumers according to Alvin Toffler.  They are co-creating products and services with companies 

– a process that Don Tapscott (2009) calls prosumption.  The nGenera research suggests that prosumerism is deeply 

ingrained in youth culture and that young people around the world are seeking out opportunities to engage and co-create 

with companies.  It is important that Lakota Local Schools develops the design sensibility in learners who have a strong 

preference to collaborate and co-innovate. 
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Reason #6:  The importance of Creating in now at the pinnacle of Bloom’s revised taxonomy of higher order 

thinking skills. 

 

In the 1990’s, a former student of Benjamin Bloom, Lorin Anderson, revised Bloom’s Taxonomy of Educational Objectives 

and published Bloom’s Revised Taxonomy in 2001 (Anderson & Krathwohl, 2000).  Key to this revision are (1) the use of 

verbs rather than nouns for each of the categories and (2) the placement of Creating at the pinnacle of the higher order 

thinking skills within the taxonomy (see figure below). According to Anderson, the key verbs associated with Creating 

include:  designing, constructing, planning producing, inventing, devising, and making. 

 

Bloom’s Original Taxonomy       Bloom’s Revised Taxonomy 
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Reason #7:  Creativity and Innovation is America’s key competitive advantage in the global, innovation-based 

economy.   

 

Such professionals as Tony Wagner in the book Creating Innovators, editorial writer Thomas Friedman, and Stephen 

Hicks, Director of Research and Development at Procter & Gamble all argue that America’s remaining competitive 

advantage is creativity and innovation.  They content that the United States no longer holds a competitive advantage in 

superior services or manufacturing processes as it once did, and creativity and innovation is our last remaining 

competitive advantage.  “Innovation wins decades. . .” 
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Appendix B 

Fastest Growing Occupations 
Source: Employment Projections Program, U.S. Department of Labor, U.S. Bureau of Labor Statistics 

2008 National Employment  

Major 

occupational 

group 

Employment 

Change, 

2008-18 

  Most significant source of 

postsecondary education or training 2008 2018 Number Percent 

Biomedical engineers 
Professional and 

related  
16.0 27.6 11.6 72.02 Bachelor’s degree 

Network systems and data 

communications analysts 

Professional and 

related  
292.0 447.8 155.8 53.36 Bachelor’s degree 

Home health aides Service 921.7 1382.6 460.9 50.01 Short-term on-the-job training 

Personal and home care aides Service 817.2  1,193.0  375.8 45.99 Short-term on-the-job training 

Financial examiners 

Management, 

business, and 

financial  

27.0  38.1  11.1 41.16 Bachelor’s degree 

Medical scientists, except 

epidemiologists 

Professional and 

related  
109.4  153.6  44.2 40.36 Doctoral degree 

Physician assistants 
Professional and 

related  
74.8  103.9  29.2 38.99 Master’s degree 

Skin care specialists Service 38.8  53.5  14.7 37.86 Postsecondary vocational award 
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2008 National Employment  

Major 

occupational 

group 

Employment 

Change, 

2008-18 

  Most significant source of 

postsecondary education or training 2008 2018 Number Percent 

Biochemists and biophysicists 
Professional and 

related  
23.2  31.9  8.7 37.42 Doctoral degree 

Athletic trainers 
Professional and 

related  
16.3  22.4  6.0 36.95 Bachelor’s degree 

Physical therapist aides Service 46.1  62.8  16.7 36.29 Short-term on-the-job training 

Dental hygienists 
Professional and 

related  
174.1  237.0  62.9 36.14 Associate degree 

Veterinary technologists and 

technicians 

Professional and 

related  
79.6  108.1  28.5 35.77 Associate degree 

Dental assistants Service 295.3  400.9  105.6 35.75 Moderate-term on-the-job training 

Computer software engineers, 

applications 

Professional and 

related  
514.8  689.9  175.1 34.01 Bachelor’s degree 

Medical assistants Service 483.6  647.5  163.9 33.9 Moderate-term on-the-job training 

Physical therapist assistants Service 63.8  85.0  21.2 33.28 Associate degree 

Veterinarians 
Professional and 

related  
59.7  79.4  19.7 32.95 First professional degree 
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2008 National Employment  

Major 

occupational 

group 

Employment 

Change, 

2008-18 

  Most significant source of 

postsecondary education or training 2008 2018 Number Percent 

Self-enrichment education teachers 
Professional and 

related  
253.6  334.9  81.3 32.05 

Work experience in a related 

occupation 

Compliance officers, except 

agriculture, construction, health and 

safety, and transportation 

Management, 

business, and 

financial  

260.2  341.0  80.8 31.05 Long-term on-the-job training 

Occupational therapist aides Service 7.8  10.2  2.4 30.74 Short-term on-the-job training 

Environmental engineers 
Professional and 

related  
54.3  70.9  16.6 30.62 Bachelor’s degree 

Pharmacy technicians 
Professional and 

related  
326.3  426.0  99.8 30.57 Moderate-term on-the-job training 

Computer software engineers, 

systems software 

Professional and 

related  
394.8  515.0  120.2 30.44 Bachelor’s degree 

Survey researchers 
Professional and 

related  
23.4  30.5  7.1 30.36 Bachelor’s degree 

Physical therapists 
Professional and 

related  
185.5  241.7  56.2 30.27 Master’s degree 

Personal financial advisors Management, 

business, and 
208.4  271.2  62.8 30.13 Bachelor’s degree 
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2008 National Employment  

Major 

occupational 

group 

Employment 

Change, 

2008-18 

  Most significant source of 

postsecondary education or training 2008 2018 Number Percent 

financial  

Environmental engineering 

technicians 

Professional and 

related  
21.2  27.5  6.4 30.1 Associate degree 

Occupational therapist assistants Service 26.6  34.6  7.9 29.78 Associate degree 

Fitness trainers and aerobics 

instructors 
Service 261.1  337.9  76.8 29.41 Postsecondary vocational award 
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Appendix C 
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Appendix D  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ohio’s Cognitive Demands for Science 
 
As with all other frameworks and cognitive demand systems, Ohio’s revised system has overlap between the categories. Recalling Accurate Science is a 
part of the other three cognitive demands included in Ohio’s framework because science knowledge is required for students to demonstrate scientific 
literacy.  
 
These definitional paragraphs are used to describe the cognitive demand and are the prerequisite conditions that must be met before secondary 
conditions are considered. 
 

Cognitive Demand Description 

Designing Technological/ Engineering 
Solutions Using Science Concepts (T) 

Requires students to solve science-based engineering or technological problems through 
application of scientific inquiry. Within given scientific constraints, propose or critique 
solutions, analyze and interpret technological and engineering problems, use science 
principles to anticipate effects of technological or engineering design, find solutions using 
science and engineering or technology, consider consequences and alternatives and/or 
integrate and synthesize scientific information. 

Demonstrating Science Knowledge (D) Requires students to use scientific inquiry and develop the ability to think and act in ways 
associated with inquiry, including asking questions, planning and conducting 
investigations, using appropriate tools and techniques to gather and organize data, 
thinking critically and logically about relationships between evidence and explanations, 
constructing and analyzing alternative explanations, and communicating scientific 
arguments. (Slightly altered from National Science Education Standards)  
 
Note: Procedural knowledge (knowing how) is included in Recalling/Identifying 

Accurate Science. 

Interpreting and Communicating Science 
Concepts (C) 

Requires students to use subject-specific conceptual knowledge to interpret and explain 
events, phenomena, concepts and experiences using grade-appropriate scientific 
terminology, technological knowledge and mathematical knowledge. Communicate with 
clarity, focus and organization using rich, investigative scenarios, real-world data and 
valid scientific information. 

Recalling Accurate Science (R) Requires students to provide accurate statements about scientifically valid facts, concepts 
and relationships. Recall only requires students to provide a rote response, declarative 
knowledge or perform routine mathematical task. This cognitive demand refers to 
students’ knowledge of science fact, information, concepts, tools, procedures and basic 
principles. 

 
Back to the INDEX 
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Appendix E 

The Design Process 

The steps for students to follow when using a designed-based learning approach, often called the Design Process, are 

provided below. 

 Steps in the Design Process 

 

 

1. Define the 
Problem 

Statement
2. Gather 

Information 
about the 

Topic

3. Generate 
Ideas for the 

Design

4. Select 
Promising 
Solutions

5. Refine the 
Design by 
Cycle of 

Development

6. "Test Drive" 
the Design

7. Evaluate the 
Performance 
of the Design
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Define the Problem Statement.   The student defines the problem statement to create a solution for a real-world problem 
or process that will make things easier, better, faster, less expensive, more effect, or more enjoyable.  The student begins 
with a How Might We question followed by the definition of the problem.   
 
Gather Information about the Topic.  The student researches the topic, locating information and data related to the 
problem statement. Take time to understand the users and constraints on the problem.  This might require closely and 
frequently observe how real people in real-life situations deal with the problem or condition at hand.  Create detailed 
profiles of typical people and their experiences with the issue.  Then, the student analyzes the findings of his or her 
research to focus the design process.  The purpose of the design is determined at this step.  The student is asked to 
develop a design brief. 
 
Generate Ideas for the Design.  The student generates various ideas, and may combine ideas to create possible designs.  
Use a wide variety of visualizing and brainstorming techniques to come up with a wealth of possible design solutions. 
 
Select Promising Solutions.  The student identifies rigorous and important criteria that the design must meet, and applies 
criteria to possible designs to find the most promising solution(s).  Choose the most promising design. 
 
Refine the Design through Cycle of Development.  The student makes detailed and important revisions to the initial 
process or product.  This step may take several cycles of development, prototyping, and refinement of the possible 
product or process.   
 
 “Test Drive” the Design.  The student introduces the design, “test-driving” to see if the design meets the purpose for 
which it was designed.  Test the promising design with a variety of real people in real problem situations and keep careful 
records of the results.  If the design does not work, the student may need to repeat step 2 (gather more information), step 
3 (generate new ideas for the design), and step 4 (reselect a new promising solution).   
 
Evaluate the Performance of Design.  The student gathers feedback on the implementation of the design, analyzing the 
success of the design.  Evaluate and refine the prototypes in quick iterations, each time eliminating difficulties or 
confusion, enhancing the benefits, making better design trade-offs and improving overall solution.  Once the refinements 
are made from the feedback, the design is released. 
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