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Introduction
STEM education is an approach to teaching and learning that integrates the content and skills of science, technology, engineering, and mathematics.  STEM Standards of Practice guide STEM instruction by defining the combination of behaviors, integrated with STEM content, which are expected of a STEM proficient student. These behaviors include engagement in inquiry, logical reasoning, collaboration, and investigation.  The goal of STEM education is to prepare students for post-secondary study and the 21st century workforce.  
STEM education removes the artificial barriers that isolate content and allows for an integrated instructional approach.  The curriculum should allow students to develop life skills and apply content knowledge within a real world context. STEM education is active and focuses on a student-centered learning environment. Students engage in questioning, problem solving, collaboration, and hands-on activities while they address real life issues. In STEM education, teachers function as classroom facilitators.  They guide students through the problem-solving process and plan projects that lead to mastery of content and STEM proficiency.  STEM proficient students are able to answer complex questions, investigate global issues, and develop solutions for challenges and real world problems while applying the rigor of science, technology, engineering, and mathematics content in a seamless fashion.  STEM proficient students are logical thinkers, effective communicators and are technologically, scientifically, and mathematically literate.

STEM Education in Middle School

STEM education in middle school builds upon the foundational skills developed by students throughout elementary school. STEM essential skills and knowledge are further developed through guided instruction by the middle school teacher.  The middle school classroom pursuit in STEM Standards of Practice is one where all students are actively engaged, suitably challenged, and purposefully employed in creative imagination as they participate in solving real world problems, investigating global issues, and answering complex questions.

The three interactive elements of STEM Education in middle school are the teacher, the student, and the learning environment.  With guided instruction by the teacher, middle school students will build upon the foundational STEM essential knowledge and skills developed in elementary school.  Middle school teachers will facilitate learning activities that intentionally allow for middle school students to analyze and integrate content from Science, Technology, Engineering, and Mathematics to investigate issues and develop solutions to real world problems.  Teachers will also facilitate learning activities that allow middle school students to refine critical thinking skills by engaging in creative and innovative skill building and by applying systematic approaches such as the engineering design process and scientific investigation. Ultimately, the goal of the middle school teacher is to facilitate student-centered, problem and project-based learning activities that guide middle school students in the process of how to think through STEM related issues and real world problems.

By the end of eighth grade, students will be able to independently synthesize multi-disciplinary content with STEM content knowledge and skills to answer complex questions, develop solutions to real world problems, and investigate global issues. Middle school students will ask relevant questions, conduct research, refine questions based on research, and develop new questions that are relevant to a global issue or a real world problem.  Students will be able to independently draft and compose technical writings that include evidence, appropriate vocabulary and structure applicable for the identified purpose and audience.  

Critical to STEM Education is the 21st century skill of collaboration. Therefore, essential to STEM Education in middle school is the skill development of collaboration.  Teachers and students will work together to identify roles and responsibilities of a variety of subject matter experts that would participate in a collaborative STEM team. Middle school students will role play behaviors of STEM subject matter experts as they actively participate in a STEM team to reach a common goal.  Ultimately, middle school students will broaden their understanding of future STEM career possibilities.

The appropriate learning environment for STEM Education in middle school is one that allows for student growth and acceptance as the student explores integrated STEM concepts through inquiry based and problem/project-based pedagogy.  The learning environment fosters purposeful, meaningful STEM engagement.

How to Read the Framework’s Instructional Guide
The Maryland State STEM Standards of Practice Framework Instructional Guide Grades 6-12 is written for the 6-8 grade band. The Instructional Guide is comprised of seven practices.  Below each Practice title is a STEM proficient student statement explaining what a STEM proficient student will demonstrate to answer complex questions, investigate global issues, and develop solutions for challenges and real world problems.  Each STEM Standard of Practice list two or more student proficiencies, which are represented with uppercase letters (e.g.: A, B). A student proficiency statement is the behavior students are to demonstrate while engaged in STEM tasks. The essential skills and knowledge are in a bulleted form below each student proficiency. The essential skills and knowledge are not inclusive of all skills and knowledge students may demonstrate while engaging in STEM activities or tasks rather they are possible scaffolds students can employ. The Instructional Guide provides suggested scaffolds for grades 6 and 7.



Formatting Notes:
Black Print – Essential skills and knowledge identified by Maryland educators.  These statements are intended to help teachers develop common understanding and valuable insights into what a student must know and be able to do to demonstrate proficiency with each STEM Standard of Practice.
Blue Print - Glossary terms
Purple Print – Essential skills and knowledge from other Maryland State Curriculum Standards
Green Print -   Instructional Notes Categories

Abbreviations:
The Maryland State STEM Standards of Practice Framework Instructional Guide Grades 6-8 integrates essential skills and knowledge from different Maryland curriculum standards. Throughout the Framework you will see references such as CCSS W.6-8.7 (read “Common Core State Standards Writing, Grades 6-8, Standard 7), MTLSS (Maryland Technology Literacy Standards for Students), MCDF (Maryland Career Development Framework), SLM (School Library Media State Curriculum)  

Implementation of the Maryland State STEM Standards of Practice Frameworks 
The Maryland State STEM Standards of Practice cross all grade levels and disciplines. Instruction in STEM education is a shared responsibility within a school. Therefore, all classroom teachers, supporting teaching staff,  and special area teachers (e.g.: special education, gifted and talented, enrichment programs, afterschool programs, summer programs) can use the Maryland State STEM Standards of Practice Frameworks to engage students in STEM activities and tasks that develop STEM proficiency.  Students should be given the opportunity to practice the essential skills and knowledge described while learning content.  Implementation could occur through projects/themes that span multiple disciplines or through appropriate content-based infusion.

Limitations of the Frameworks
1. The Maryland State STEM Standards of Practice Framework is not a curriculum.  The Framework identifies process standards that are designed to be used with content standards.  
2. The Framework is not intended to convey a hierarchical or sequential order for essential skills and knowledge, proficiencies, or standards.  The STEM Standards of Practice are holistic in nature and have equal importance towards the development of STEM proficient students.
3. The Maryland State STEM Standards of Practice Framework does not identify individual grade level skills.  The essential skills and knowledge are written in grade bands to give school systems flexibility in the incorporation of STEM Standards of Practice in various content areas. Teachers should promote the development of the essential skills and knowledge over the course of grades 6-8.  
4. The Maryland State STEM Standards of Practice Framework do not define the full range of accommodations, interventions, or enrichments required for special need students, English language learners, or gifted and talented students.  The goal of the Framework is to lay the foundation for the development of STEM proficient students. Individual school systems can determine the appropriate modifications to meet the needs of their diverse population.
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