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Preface
Development of the Standards

During 1998-2000, Michigan Department of Education staff worked with the Computer Science Special Interest Group of MACUL to develop standards for the preparation of computer science teachers.  The proposed standards are aligned to computer science standards developed by the International Society for Technology in Education.

A copy of the proposed standards was forwarded to selected educational groups/organizations, all Michigan teacher preparation institutions, and a random sample of intermediate and local school districts for review and comment.  These efforts resulted in the submission of comments and recommendations, and the standards were revised accordingly.  State Board adoption of these standards mandates the creation of a revised test for computer science teachers. 

Approval of Programs

Higher education institutions that wish to prepare computer science teachers are required to submit an application for approval to offer elementary or secondary computer science preparation programs.  Each application will demonstrate how the standards are met throughout the program curriculum.  After initial approval, the teacher preparation program will be reviewed every five years through the Periodic Review/Program Evaluation process.

Content Guidelines/Standards Matrix

	College/University
	
	Code
	NR


	Source of Guidelines/Standards
	Michigan State Board of Education, 2000
	
	Program/Subject Area
	Computer Science


DIRECTIONS:
List required courses on matrix and provide additional narrative to explain how standards are met.  If electives are included, they should be clearly indicated.  Adjust size of cells as needed. 

	
	Standard/Guideline
	Narrative Explaining how Required Courses and/or Experiences 
Fulfill the Standards

	1.0
	As a prerequisite to the advanced program, candidates must document knowledge and competencies contained in the Educational Computing and Technology Literacy matrix.


	

	1.1
	Foundations.  Professional studies in basic educational computing and technology literacy build a foundation for applying computers and related technologies (hardware and software) in educational settings.  This specialty program must document the prerequisite preparation of the candidates or provide instruction to fulfill the Foundations program standards in the initial course work.


	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:
	Minor: 

	1.2
	Specialty Content Preparation in Educational Computing and Technology Literacy.  Professional studies in basic educational computing and technology literacy provide concepts and skills that prepare teachers in the specialized and professional content for teaching educational computing and technology applications and to use technology to support other content areas.  This specialty program must document the prerequisite preparation of the candidates or provide instruction to fulfill the educational computing and technology literacy program standards in initial course work.  

	
	

	2.0
	Specialty Content Preparation in Computer Science.  Professional studies in computer science education for teachers provide experiences selected to develop a breadth and depth of knowledge of computer science.  Courses and performances fulfilling these requirements must include experiences beyond the beginning level in computer science.  It is recommended that the following skills and concepts be equivalent in depth to at least the level achieved in 12 semester hours of instruction.  (The specific number of hours recommended should not be construed as a requirement.)


	
	

	2.1
	Laboratory-based Experiences in Computer Science.  Candidates will perform laboratory-based experiments that demonstrate proficiency in programming a high-level language, involve the use of advanced data structures and algorithm analysis, and illustrate differences in the organization of major programming languages.

Performance Indicators – Candidates will:


	
	

	2.1.1
	write programs in a high-level language that demonstrate proficient use of program design and verification methodologies and that represent the core areas of computer science.  (It is recommended that these skills and concepts be equivalent in depth to at least the level that may be achieved in a two-semester sequence of course work.)


	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:
	Minor: 

	2.1.2
	apply advanced knowledge of abstract data types and algorithm analysis.  (It is recommended that these skills and concepts be equivalent in depth to at least the level that may be achieved in a three-semester hour course, which builds on competencies developed for item 2.1.1.  However, the specific number of hours recommended should not be construed as a requirement.)


	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	2.1.3
	demonstrate knowledge in the organization of programming languages, implement examples using the major language paradigms, apply features that reflect modern language trends such as object-oriented and event-driven programming, and produce modules using at least two different types of language.


	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	2.2
	Breadth in Computer Science.  Candidates will demonstrate proficiency in core areas of computer science including programming in at least two high-level programming languages, participating in team software development projects, using multiple computing environments, and demonstrating written and oral communication skills.

Performance Indicators – Candidates will:


	

	2.2.1
	develop projects that require knowledge in at least two high-level programming languages.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	2.2.2
	participate in team software development projects.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	2.2.3
	use a variety of computing environments (e.g., single and multi-user systems with different operating systems).
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	2.2.4
	demonstrate written and oral communication skills by writing at least one research paper and delivering at least one oral presentation related to computer science.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.0
	Professional Preparation.  Professional studies culminating in computer science education endorsements provide studies of and experiences in the methods, techniques, and strategies related to teaching computer science.  (It is recommended that these experiences be equivalent in depth to at least the level achieved in three or more semester hours of instruction.  However, the specific number of hours recommended should not be construed as a requirement.)
	
	

	3.1
	Materials, Methods, and Resources for Teaching.  Candidates will use appropriate materials, methods, resources, and curricula for teaching computer science.
	
	

	
	Performance Indicators – Candidates will:


	
	

	3.1.1
	identify and model problem-solving strategies for computer science instruction.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.1.2
	demonstrate the uses of computers and related technologies as teaching tools for computer science instruction.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.1.3
	select and use appropriate materials and models for teaching computer science.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.1.4
	identify resources to enrich the teaching of computer science.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.1.5
	describe the computer science curriculum and its relationship to the K-12 curriculum and the college computer science curriculum.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.2
	Professional Development. Candidates will engage in practices that reflect their roles as teaching and computing professionals.
	
	

	
	Performance Indicators – Candidates will:
	
	

	3.2.1
	discuss guidance roles and plan enrichment activities for computer science students (e.g., computing career guidance, preparation for college, fundamental skills, and extracurricular activities such as computer clubs and organized competitions).
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.2.2
	identify and describe professional computer science and computer education societies that provide opportunities for professional growth of the computer science teacher.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.3
	Classroom and Instructional Management Methodologies.  Candidates will use appropriate materials, methods, resources, and curricula for teaching computer science.

Performance Indicators – Candidates will:


	
	

	3.3.1
	identify and present computer science content.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.3.2
	develop and implement instructional strategies 
for dealing with different learning styles and diverse populations 
(e.g., populations with special needs).
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.3.3
	apply effective methods of assessment and evaluation and use appropriate feedback techniques.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.3.4
	model behaviors that reflect knowledge of gender, ethnic, and multicultural issues in computer science education.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.3.5
	demonstrate techniques for teaching students about the legal and ethical issues surrounding the uses of computers in society and for promoting ethical behaviors in students.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.4
	Laboratory Management.  Candidates will apply methods and skills appropriate to management of a computer science lab.

Performance Indicators – Candidates Will:
	
	

	3.4.1
	design, develop, and evaluate laboratory activities and demonstrations for the computer science classroom.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 

	3.4.2
	demonstrate laboratory management skills and techniques necessary to support computer science classroom activities.
	Elementary

	
	
	Major:


	Minor:

	
	
	Secondary

	
	
	Major:


	Minor: 
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