The ABC’s of CTAE and Academic Curriculum

Facilitators:  Leslie Carson (SREB/High Schools That Work) and Stan McCallar (GA DOE)
       Eight Steps to Developing Authentic Anchor Project Units
Important Note:  It is imperative that a mathematics and CTAE work together throughout the duration of the authentic anchor project development and implementation to ensure quality academic integration takes place in the CTAE classroom and quality mathematics instruction with authentic examples takes place in the mathematics classroom.  The support of the administrative staff is also vital to success.  
Step One:  Identify a project.

Identify and describe a major project that is rich with embedded mathematics content that career/technical faculty will have students complete during each 9-12 weeks of school.  

Step Two:  Look at career/technical standards and embedded mathematics standards.

Identify the embedded mathematics and technical standard(s) and use of technology tools that can be taught through the authentic integrated project units.  This will involve taking the mathematics standards and being deliberate about identifying the specific knowledge and skills students are expected to apply and understand.
Step Three:  Identify literacy skills and habits of success that students will apply.
Identify the literacy study skills and habits of success that students will be expected to apply in advancing their mastery of academic and technical content and skills. This will involve the identification of materials to be read; records to be kept; reports to be written; quality of work expected; behavior expectations for individual and for teamwork; and specifications of other key habits of success important to the 21st century workplace, etc. 

Step Four:  Develop a summative assessment, both performance and traditional paper and pencil.
Develop a summative assessment, both performance and traditional paper and pencil, that incorporates mathematics/science and technical content questions and the use of technology questions at the end of the unit. Describe re-teach strategies for those students who fail to demonstrate mastery and indicate the benchmark level that would be acceptable for demonstrating mastery at the proficient level.

Step Five:  Develop a pre-assessment

Develop a process to pre-assess students’ current knowledge and skills as it pertains to mathematics, technical content, technology and tools embedded in the unit. Determine how students will be will pre-assessed for current level of knowledge and skills in each of these four domains – mathematics, technical content, the use of technology, and other skills and habits essential to success. Identify the` methods and techniques for assessing students’ understandings and skills in these areas including questioning, observations, worksheets, group learning activity, vocabulary, etc.

Step Six:  Develop instructional strategies for the career/technical faculty.

Develop how career/technical faculty will engage students with mathematics and technical content and the use of technology and tools embedded in the Authentic Anchor Project Unit.  This will involve identifying 1) a series of teacher-directed instructional activities; 2) student assignments aimed at helping students understand the mathematics and technical content; and 3) ways technology will be used to enhance learning. Part of this planning will involve bridging the gap between the language of the pathway field as it relates to the language of mathematics. The attempt here is to help students understand the language of the workplace and the formal mathematics language and to see how these are connected without abandoning either. Identify a series of activities that deal with how the students will be introduced to these mathematics and technical concepts and to the technology tools and materials involved in completing this project.

Step Seven:  Develop instructional strategies for the mathematics classroom.

Develop how mathematics faculty will engage students with mathematics and technical content and the use of technology and tools embedded in the Authentic Anchor Project Unit.  Develop related contextual mathematics assignments using the embedded mathematics concepts in the unit. This will involve having students to work through mathematic problems and assignments that are similar to those embedded in the career/technical project. It also involves using examples with varying levels of difficulty going from the basic, proficient to advanced level. This work will continue to bridge the language between academic and the language of the career/technical pathway. Describe how teachers will check for understanding and determine which concepts can be team taught by the mathematics and career/technical teachers. 

Step Eight:  Prepare a document for distribution to students describing the project activities. 

Describe how students will demonstrate their understanding of mathematics and technical knowledge and skills by completing the project as well as completing assignments designed to provide additional practice.  

Seven Elements for Instruction of the Anchor Project Unit
After development of the unit using the eight steps described above, the career/technical and

 mathematics teachers prepare daily lesson plans that present the unit components using the following order of elements:

1. Introduce the career/technical lesson (career/technical teacher)

2. Assess students’ mathematics awareness (career/technical teacher and mathematics teacher)

3. Work through embedded example (career/technical teacher and mathematics teacher)

4. Work through traditional mathematics examples (mathematics teacher and career technical teacher)

5. Work through related, contextual examples (career/technical and mathematics teachers)

6. Students demonstrate understanding through a performance or product assessment (career/technical and mathematics teachers)

7. Formal written assessment of mathematics (career/technical and mathematics teachers)

Checklist for Quality Authentic Integrated Project Units

	Criteria

Does/Is the project:
	Yes
	No
	Actions Required

	Large enough to cause students to acquire the major technical, academic and personal skills implied in course goals?


	
	
	

	Require completion of learning activities that result in work that would be done in a real workplace?


	
	
	

	Help students understand and experience major technology used in the field?


	
	
	

	Challenge students intellectually?


	
	
	

	Allow students to address problems, projects and career activities they will encounter on the job?


	
	
	

	Require students to organize information, consider alternative and use higher-order thinking skills?


	
	
	

	Present problems and open-ended situations?


	
	
	

	Require students to apply academic skills that are most needed to advance in the career field?


	
	
	

	Require students to learn from the teacher, other teachers and experts outside the school?


	
	
	

	Involve both individual effort and teamwork?


	
	
	

	Engage students in interacting and sharing ideas about ways to address a problem or situation and the lesson learned through the project?


	
	
	

	Allow students to present their projects to an audience of educators, students and representatives from the career field?
	
	
	

	Require students to work with authentic tools and materials representative of a career major?


	
	
	

	Have clearly-defined quality standards that students can use to evaluate their work and take corrective action?


	
	
	


Instructionally, does the project present learning activities to students following the seven elements?

1. Does the CTE introduce the authentic integrated unit to students first?

2. Does the CTE teacher assess students’ mathematics awareness after introducing the unit?

3. Have the CTE and mathematics teacher developed instructional strategies and examples for the CTE teacher to use to introduce the mathematics through embedded examples?

4. Have plans been made for mathematics teacher to introduce traditional mathematics examples after the CTE teacher introduces the embedded examples?

5. Do CTE and mathematics teacher have plenty of contextual mathematics examples to use with students?

6. Do project components require students to demonstrate understanding in both the CTE and mathematics classrooms?  Has the project outline been developed?  

7. Has a summative assessment been written that accesses mathematics at varying levels?  
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