“Engineering Support” script:
Hello, I am Heidi Brennan with the Bureau of Standards and Instructional Support at the Florida Department of Education. Today I would like to discuss with you why and how we can support the integration of technology and engineering into our current Florida Standards.
Let us start with the basic definition of STEM:  STEM education is the intentional integration of science, technology, engineering, and mathematics, and  their associated practices to create a student-centered learning environment in which students investigate and engineer solutions to problems, and construct evidence-based explanations of real-world phenomena with a focus on a student’s social, emotional, physical, and academic needs through shared contributions of schools, families, and community partners.

Today we are going to discuss best practices to increase the use of technology and the engineering design process into the classroom while still maintaining a focus on the Florida Standards.

Above all, the integration of content must start with our Florida Standards and also be authentic.

Authentic learning refers to a wide variety of education and instructional techniques focused on connecting what students are taught in school to real-world issues, problems, and applications. 

In the 2014 Florida Legislative Session, Section 1001.20, Florida Statutes, was updated to require the Florida Department of Education to develop a five-year strategic plan for assisting districts in establishing Florida Digital Classrooms. This plan supports the vision and mission of the department.

As required by s. 1011.62(12)(b), Florida Statutes (F.S) each District School Board shall submit to the department a Digital Classrooms Plan (DCP) that has been adopted by the district school board. The district plan shall meet the unique needs of students, schools and personnel in the district. A DCP allocation has been established to assist districts in this effort under s. 1011.62(12)(c), F.S.

Technology integration in the curricula entails the teachers and students seamless use of technology as a tool to accomplish a given task in a disciplined student that promotes higher-order thinking skills. It is the role of the Bureau of Educational Technology to ensure that all students have access to digital technologies with significant opportunity to obtain the skills necessary to become full participants in the civic, economic, and educational like of the community.

Although not required by the FDOE, many districts are using resources from the Florida Center for Instructional Technology out of the University of South Florida. These include: (TIM), (TUPS), and (TIM –O). http://fcit.usf.edu/matrix/ 
The Technology Integration Matrix (TIM) illustrates how teachers can use technology to enhance learning for K-12 students. The TIM incorporates five interdependent characteristics of meaningful learning environments: active, constructive, goal directed (i.e., reflective), authentic, and collaborative (Jonassen, Howland, Moore, & Marra, 2003). The TIM associates five levels of technology integration (i.e., entry, adoption, adaptation, infusion, and transformation) with each of the five characteristics of meaningful learning environments. Together, the five levels of technology integration and the five characteristics of meaningful learning environments create a matrix of 25 cells. 

This tool is not meant to show a progression of growth from entry to transformation. It does, however give a video example of when one might integrate technology and how it might look in a classroom setting. 

The National Assessment of Education Progress (NAEP) is the largest nationally representative and continuing assessment of what America’s students know and can do in various subject areas. Assessments are conducted periodically in mathematics, reading, science, writing, the arts, civics, economics, geography, U.S. history, and beginning in 2014, in Technology and Engineering Literacy (TEL).

The TEL assessment aims to measure whether students are able to apply technology and engineering skills to real-life situations. TEL is computer-based and uses interactive scenario-based tasks to gauge what students know and can do. 

You can access an informative video related to the TEL at http://nces.ed.gov/nationsreportcard/tel/ .

Earlier we discussed how these principles need to be supported through our current standards. We also want to reflect best practices to make the introduction of engineering fluid for our workforce. It may prove best to start with a model many of our teachers are already familiar with, the 5E model of inquiry. 

1. Engage: generate interest, access prior knowledge, connect to past knowledge

2. Explore: Probe, inquire, and question

3. Explain: connect prior knowledge to new discoveries and communicate new understandings

4. Elaborate: Extend and explain concept being explored

5. Evaluate: assess understanding and apply and/or apply within problem situation

Now let us look at the Engineering Design Process (EDP). You may have seen various versions of how this cycle may look, but for today we are going to use the model supported through much research from the Boston Museum of Science.

1. Ask: What are the problems? What are the constraints?

2. Imagine: Brainstorm ideas and choose the best one.

3. Plan: Draw a diagram and gather needed materials.

4. Create: Follow the plan and test it out.

5. Improve: Discuss what can make it work better. Repeat steps for applied changes in design.

By presenting the 5E model first, we can now ask ourselves, “Where does engineering fit in?”

Take a second to ponder this.

It will be important to run our teachers through authentic activities so we can guide them to an understanding that the problem based learning represented throughout the EDP can support many of the current activities they use with our current science standards. 

Referring back to the 5E model of science inquiry, at what stage in the process would one use a problem based activity supported by the engineering design process? (moment of pause)
It could be argued to fit in multiple places, and this is a good dilemma to have. It means folks are really thinking about it. 

The evaluation phase may prove to be the best placement for a problem-based activity. Engineers use scientific discoveries to design products and processes that meet society’s needs. Now armed with the content within our Florida Standards, students can connect these ideas with a real life scenario. 

For example, a fourth grade class is identifying resources available in Florida such as water. They explore more deeply into this subject, learning how humans impact the environment; now present them with a scenario. You are an environmental engineer and you have been hired by your city to address an issue with a polluted water source. Create a water filter that clears a sample of contaminated water the most effectively. 

When it comes to supporting engineering in the classroom, there are multiple resources that can be accessed. 

The Florida Engineering Society has a program that teachers can sign up for that will locate engineers in their area that are available to come into the classroom. They are even organized by discipline such as environmental or civil.

Those Amazing Engineers is a resource that we have found districts using to support the education of multiple disciplines within the field of engineering.

STEM teaching tools, developed as part of the National Science Foundation-funded Research and Practice Collaboratory, features a new genre of professional learning tools called “practice briefs. The briefs are bite-sized tools designed to help practitioner understand a specific problem of educational practice, reflect on it, and access resources and instructional tools that will enable them to teach more effectively. 

CPALMS.org also has  Model Eliciting Activities (MEAs)
A collection of realistic problem-solving activities aligned to multiple subject-area standards
MEAs are open-ended, interdisciplinary problem-solving activities that are meant to reveal students’ thinking about the concepts embedded in these realistic activities. MEAs resemble engineering problems because students work in teams to apply their knowledge of science and mathematics to solve an open-ended problem, while considering constraints and tradeoffs and clearly documenting their thought process. The MEAs found in this collection include MEA-specific sections for the problem statements and data in addition to containing components for a lesson plan, such as learning objectives and assessment.
