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Chapter 2: Standards-Based Education—Lesson Planning and Instruction

Standards-based education requires that teachers “begin with the end in mind.” This is the concept of backwards planning, from understanding the standards and delivering instruction to analyzing assessment results and determining what further instruction or individual help is needed. The California Department of Education’s 2001 publication on standards-based education in high schools, Aiming High, Chapter 4, provides detailed guidelines for carrying out the following steps in standards-based education:


1.
Select and analyze (also termed “unpack” or “unwrap”) each standard to be met.


2.
Design or select an assessment through which students can demonstrate mastery of one or more standards and determine the required performance level, if not given.


3.
Identify what students must know or be able to do to perform well on the assessment.


4.
Plan and deliver lessons which provide all students with adequate opportunities to learn and practice the necessary skills and knowledge.


5.
Assess students, examine results to plan further instruction or individual support, if needed, and grade their work.

Chapter 1 of this framework focuses on the activities required in CTE before the first of the five steps noted above can be taken, specifically:

•
Creating CTE programs with career course sequences

•
Assigning appropriate standards to each course in the sequence

•
Mapping the curriculum across the year and developing pacing guides

•
Ensuring inclusion of work-based learning

This process is more complex for career technical courses than for academic courses because they initially require that teachers determine which standards should be taught in each course, by pathway. Teachers then complete the curriculum mapping for the course, determining the placement of each standard in a unit and when the units and standards will be taught during the school year. At this point, teachers are ready to move on to steps 1 through 5, after they have a thorough understanding of assessment in a standards-based system. 

Before moving into the lesson planning, it is important to review the foundation concepts and latest research about assessment as assessment is what drives the instruction cycle in standards-based education. 

Purpose of Assessment in a Standards-Based Environment

Assessment of student learning is key to standards-based CTE instruction. Assessment is the venue for students to demonstrate their mastery of the subject standards. It is the means for CTE teachers to gather data about the effectiveness of their instruction and how best to teach to student learning needs. Assessment is an area of strength for CTE in general, as there are many techniques and criteria that have been historically used for assessing mastery. Assessment is one area where the demonstration and application of knowledge and skills—core strengths of CTE—is used to the fullest extent, through performance tasks and projects. 

In a standards-based environment, assessment must be aligned with content standards and the curriculum. A rigorous, standards-based curriculum is the prime generator of increased student achievement, and aligning hands-on instruction and assessment to the rigorous curriculum is the key to improvement in student learning.

The learning in CTE goes far beyond success on a standardized test. CTE’s end product is the knowledge and skills that translate to success in work and lifelong education. As a result, CTE instruction is a perfect environment for strong, rigorous learning combined with authentic, standards-based assessment. 

In short, CTE assessment:


1.
Evaluates student progress and mastery level in relation to the foundation and pathway standards addressed in the CTE course


2.
Gives teachers direct feedback on the effectiveness of instruction and the curriculum


3.
Allows teachers to plan for further instruction or individual support, thus generating data-driven instruction


4.
Assists in the creation of future curricula by providing information over time about standards mastery for a substantial number of students 

Types of Assessment and Scoring Tools

For an assessment to be useful, it must distinguish between positive and negative—or desired and less desired—outcomes, and it must result in a rating or evaluation score, generally on a scale of “advanced” to “unacceptable” or “below basic.” Types of assessments that students typically encounter in California are:


1.
Criterion- or standards-referenced tests and tasks. In criterion-referenced assessments, a student’s knowledge is compared to defined mastery of the subject/standards rather than to scores of other students. Industry-developed certification examinations are an excellent example of this type of assessment. There is no scoring curve or comparison; students either pass or they do not, based on a predetermined cutoff point.


2.
Content standards assessments. These are assessments of “broadly stated expectations of what students should know and be able to do in a particular subject and/or grade level.” 
 Both CTE foundation and pathway standards are content standards that are assessed through appropriate tests or projects with rubrics.


3.
Benchmarks. These are more specific versions of content standards, detailing descriptions of performance targets for specific career stages, goals, or grades. California does not provide benchmarks for academic or CTE standards. These must be developed by teachers working cooperatively at the district or school site level. 


4.
Norm-referenced tests. In this type of testing, students are compared to other students, so that the most proficient students receive the highest scores, and less proficient students—even if they have acquired all the relevant skills and knowledge—receive lower ones. This is reflected in the old-fashioned “grading-on-the-curve” approach and is not conducive to conveying the career-related standards of performance that are the focus of CTE.


5.
Comparative or pre- and post-tests. Here, the basis for comparison is the student’s prior performance; the student takes a test prior to a learning task or unit and then again after the task or unit is completed. This type of testing is most useful when CTE instructors wish to measure the student’s progress—the difference, in other words, that instruction has made to the student’s overall knowledge and skill level. 

Objective Assessment. An assessment is objective when “the scoring procedure is completely specified,”
 resulting in total agreement between different scorers. On an objective test, there are correct and incorrect answers. Examples of objective assessment include:


1.
Traditional multiple choice, true-false, matching, and similar types of test items in written exams. This type of testing is most appropriate to CTE instruction when a body of knowledge must be acquired and applied, for example, in accident prevention and treatment procedures in Food Service and Hospitality standard A2.3. 


2.
Oral exams. The student is given questions and answers them aloud in a real-time scenario. This type of testing is useful when the knowledge or skill must be readily available and smoothly applied (for example, emergency procedures in health occupations).


3.
Credentialing or licensing exams. These exams can be norm-, criterion-, or standards-based and may include traditional written, oral, and performance task assessments. 


4.
Certain performance tasks. These can be tasks that reflect a “right-wrong” response:


a.
A ledger, for example, either balances according to the given criteria, or it does not. 


b.
A nonfunctioning small engine can be made to run or not.


c.
A soufflé can rise properly or fall. 

These can also be tasks that exhibit a range of quality, such as a machined air engine that works only at a high rate of pounds per square inch (PSI) compared to another engine that works more efficiently by operating at a lower PSI. Of course, each of these tasks involves a variety of steps and considerations. Thus the objective aspect of the assessment is generally divided into several parts (which may or may not be objective in and of themselves), so that students can learn from—and be assessed on—those steps that they perform correctly, as well as those with which they experience some difficulty.

Subjective Assessment. An assessment is subjective when the opinion of the evaluator determines the score, and there is generally not perfect agreement between scorers. The test should, however, be scored using a rubric (a detailed “scoring guide”) that provides performance examples or a scale of results, in order to increase the inter-rater reliability and consistency of the results. 

Exemplars are examples of work that scored “advanced” or “proficient” on the rubric. Exemplars further increase student understanding of expectations and the reliability of the scoring by several different evaluators. Generally, on a subjective assessment, there are no prescribed correct answers. These types of assessments may be seen in:


1.
Juried exhibits, reviews, and performances. In these cases, the assessment is performed by a panel of experts in the field, including the CTE instructor. These can include gallery showings or screenings (in Media and Design Arts), runway shows (in Fashion and Design), dance and theatre performances (in Performing Arts), and livestock, horticulture, or agricultural science exhibitions at fairs (in the relevant Agriculture and Natural Resources pathways).


2.
Observations of field work or internship. Typically, a trainee or apprentice in the field is supervised directly both by an individual at the work site and the school’s work-based supervisor. The school representative assesses the student’s work using a combination of student self-reports and supervisor evaluations, interviews and meetings with the student, and observations from the job site. This type of assessment is appropriate in most CTE work-based learning assignments.


3.
Performance-based assessment. In this type of assessment, instructors construct a performance task or project that allows students to demonstrate mastery of the target standards. The instructor creates a rubric that spells out the benchmark at each level of mastery for each standard. Then students are provided with exemplars showing them exactly what “proficient” products from the performance task look like.


4.
Review of portfolio or journal. Students maintain a portfolio of work or a journal chronicling their activities. The instructor reviews the materials and assesses the quantity and quality of work according to a published rubric. Portfolios are used frequently in visually focused fields, such as the arts, graphic, garment, and landscape design, but are applicable in all pathways as they put the onus for organization and responsibility on the student, allowing the teacher to take the role of coach. This is one assessment model that clearly demonstrates growth of skill over time. 


5.
Review of final project or other outcome product. The student applies his or her knowledge directly to a field-based project, which may be completed in stages with a rubric for each stage. This allows the teacher to provide formative feedback as the project progresses. The assessor evaluates the student’s standards mastery, as demonstrated by the quality of the project or other outcome product. This is appropriate to most CTE fields and is often used in high schools for senior projects.

Self- or Peer Assessment. CTE programs often incorporate a significant amount of self- and peer assessment, that is, assessment in which the student takes an active role. 

Students can easily self-assess their products at preliminary and final stages, using rubrics and exemplars to help them make accurate judgments. Teachers often require each product submission to be accompanied by a student self-assessment. Students circle the appropriate levels on the rubric, make notes about similarities and differences between the product and the rubric descriptions, and estimate the amount of time invested and effort expended. If this is done for a preliminary submission, the teacher can respond noting points of agreement and disagreement with the student’s self assessment, and the student can address the comments to produce a higher quality product and earn a better grade. This process can be repeated several times, with the quality of the product improving each time.

As students become familiar with this process, they can help create the rubric for the assessment. Teachers might begin by developing a rubric that has the ratings filled in for all but one of the standards, that one being chosen because students have already received considerable instruction in the skill. In small groups, students could create the descriptive ratings for this standard and then compare their descriptions to gain class consensus. Students generally write more demanding rubrics than teachers do, but as they gain skill in this area, a greater percentage of the rubric that represents known or partially known material can be turned over to them. Self-assessing presentation practices also improves performance quality.

When the product is a presentation (for example, a sales presentation in the Professional Sales and Marketing Pathway), students can be filmed during rehearsal. They analyze their performances based on rubric and video exemplars. When the video is added to the instructor’s assessment, students then have clear guidance on specific ways to improve performance. 

Using self-assessment ultimately internalizes the assessment process so that the student moves away from just “getting the assignment done” to completing performance tasks at the highest-quality level possible. 

Authentic and Project-Based Assessment. Authentic and project-based assessment is used extensively in CTE. Authentic or “real world” assessment allows students to measure their skills against the benchmarks used in business/industry. Authentic assessments require students to perform tasks in the industry settings or in simulations of industry environments. Students are then assessed on their performance according to the same criteria that are applied to regular workers. Project-based assessment simulates authentic assessment but takes place in a classroom or lab setting. Here students perform the same or similar tasks as workers in industry but do so in a learning environment. 

Industry-Based Assessments. Experts within specific fields or industries develop authentic assessments as benchmarks for full-scale entry into the profession. Assessments include the following:


1.
Apprenticeship. Some industries and unions offer programs that combine successful completion of related and supplementary instruction (RSI) with on-the-job training. Student competency is assessed through observation and interaction. Occupations that offer apprenticeship include firefighting, ironworking, licensed vocational nursing, carpentry, child care, electrical, painting, tile setting, and plumbing.


2.
Industry certification examinations. Many industries offer exams designed to help employers identify competent individuals in the field. These tests may be:


a.
Privately offered, as in the CompTIA A+ certification for entry-level computer technicians


b.
Offered by an independent professional organization, as with the Marketing A*S*K Certification, an independent test designed to test mastery of specific, business-related skills


c.
Offered through state-certified organizations, such as the electricians Electrical Certification exam

Most examples in the following section and in Part II reflect variations of authentic and project-based assessments. For example, students learn how to make a specific type of plumbing connection in the lab and then are assessed on their ability to make the connection correctly in a sink drain assembly. 

Development of Standards-Based Lessons and Units for Classroom Instruction 

With a good understanding of assessment and the curriculum map in hand, instructors are ready to develop units and lessons to deliver the standards. As previously mentioned, this process involves several steps, sometimes referred to as “backward mapping”:
 


1.
Analyzing the standards


2.
Designing the assessment 


3.
Identifying the skills and knowledge required for the assessment


4.
Planning and delivering the lessons in the unit


5.
Examining student work on the assessment


6.
Using the data from the assessment to drive subsequent instruction

These steps are presented in detail in Aiming High
 and summarized below in reference to CTE standards.

Step 1: Analyzing, “unwrapping,” or “unpacking” the standards. In a perfect world, CTE foundation and pathways standards would be so transparent that educators, students, and parents would agree exactly on what information and skills were included in each statement and at what level that knowledge and skill should be mastered. In practice, it becomes the task of the district, ROCP, or program sponsor to make that determination. That means that CTE instructors, as content experts, must analyze the standards collectively and determine the scope and depth of information and skills being addressed.

For example, Human Services Standard A6.4 calls for students to “understand how and why accountability mechanisms protect people receiving human services.” To ensure that students master this standard, teachers in this pathway first need to determine what knowledge and skills are involved. In this case, teachers determined that students must know the following information at the level indicated in parentheses:

•
The definition of accountability mechanisms (to the extent that they can provide a basic description and at least two examples);

•
The reasons why citizens might need protection when participating in human services programs (to the extent that they can provide two examples from history); and

•
The way that accountability mechanisms protect people participating in human services programs (to the extent that they can relate the two examples of accountability mechanisms cited above to real protections for participants).

The instructors also determined that students should be able to apply that skill by demonstrating their ability to “determine what type of accountability measures should be in place to address basic grievances human services participants might have (to the extent that the student can identify potential accountability measures that would be appropriate to address the three most prevalent problems experienced by human services participants).”

Teachers then determined which accountability measurements or mechanisms should be included for the level of the course; for example, in a concentration-level course, students might be expected to understand the following types of accountability measures:

•
Cost per participant (such as in some job training programs)

•
Length of time in processing claims or requests (as in some health and social services programs)

•
Oversight of human subjects in testing (as in most health, education, and social service research)

•
Maximum caseload sizes (as in drug/alcohol rehabilitation programs, etc.) 

Then the teachers determined what most students would need to be taught in order to demonstrate mastery of the standard. On this list they placed all three knowledge items, plus how to determine what problems a participant is actually encountering and how to relate those problems to potential accountability measures.

The whole process may be captured in the chart used in all pathways in Part II. A sample chart appears below, filled in for a standard at the capstone-course level in the Public Utilities pathway of the Energy and Utilities industry sector.

Chart: Analyzing, “Unwrapping,” or “Unpacking” a Standard Sample

	Standard
	C6.0 Students understand management procedures and processes as they occur in a public utilities industry project. 

	Standard subcomponent
	C6.2 Use scheduling systems to plan sequences of events in public utilities industry projects.

	Course level
	Introductory Concentration Capstone

	
	Knowledge/Skills
	Benchmark/Level

	Concepts/
benchmark

What do students need to know? At what level?
	1.
The nature and purpose of scheduling systems

2.
Typical events/activities that must occur to complete a public utilities industry project

3.
The order in which typical events/activities must occur
	1
Give basic description of at least one scheduling system and its purpose.

2.
Cite at least ten events/activities that must be completed in a simple project.

3.
Order the ten events/activities cited in a typical and logical manner.

	Skills/benchmarks

What should students be able to do? At what level?
	1.
Use a simple scheduling system.

2.
Identify the events/activities and steps inherent in them for a simple project.

3.
Use the simple scheduling system to schedule the steps to complete a project on time.
	1.
Use system to schedule tasks, given textbook examples, with 90 percent accuracy.

2.
Identify necessary steps with 80 percent accuracy.

3.
Combine the processes in an open-ended, real-world example with 75 percent accuracy. 

	Topics/contexts
What must be taught?
	1.
Knowledge items listed (1-3)

2
How to use two different, elementary scheduling systems

3.
How to determine the steps necessary to complete a project

4.
How to use a scheduling system to create a project timeline


This analysis is easy for many standards but may be difficult for others. In each case, the instructor writes in the target standard and the subcomponent. Indicating the course level is essential, as many standards are taught at every level but have increasingly higher expectations of knowledge and skills benchmarks. This is also why teachers must delineate what knowledge is essential to mastering the standard at the given level and what level of understanding the student must have—that is, answers to the question “What do students need to know and at what depth of knowledge?” Then the teacher responds to the same questions for skills. The last section summarizes what must be taught in order for students to master the standard or subcomponent chosen.

Creating these parameters is essential to the rest of the process and helps instructors clarify for themselves exactly what they will teach and assess.

Step 2: Designing the assessment. Assessment in a standards-based environment is different from traditional assessment. Since one of the major strengths of CTE is the applied, authentic, hands-on nature of the learning, it is important to include performance tasks or project-based assessments that determine the extent to which the student has mastered the chosen standards in each unit. This can either be in addition to or in lieu of the more traditional, pencil-and-paper test. 

However, planning performance tasks or project-based assessments is easier in a standards-based environment than in a traditional curriculum, because the end is clear: the assessment must show at what level the individual student has mastered the CTE foundation and pathway standards chosen for the unit. 

When planning standards-based assessments, teachers select and analyze the CTE content standard (s) targeted during standards analysis. For example, with Entrepreneurship standard B4.4: “Understand how market research is used to develop strategies for marketing products or services in a small business,” the students might conduct market research, make decisions based on that research, and then design an appropriate marketing tool. Several academic foundation standards match this instructional approach: 


1.
Foundation—Communication 2.2: English 11-12 Writing 1.3: Structure ideas and arguments in a sustained, persuasive, and sophisticated way and support them with precise and relevant examples.


2.
Foundation—Communication 2.2: English 11-12 Writing 1.6: Develop presentations by using clear research questions and creative and critical research strategies (e.g., field studies, oral histories, interviews, experiments, electronic sources, etc.).


3.
Foundation—Academics 1.2: Science 9-12 Investigation and Experimentation 1.a: Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

This performance task would also be an opportunity to assess a foundation standard in Leadership and Teamwork, such as:


9.3:
Understand how to organize and structure work individually and in teams for effective performance and the attainment of goals.

Working with the selected standards, instructors develop the student assignment for the assessment. The assignment and the assessment rubric must be given to the students in writing and may also be sent home for parent review and signature.

Sample student performance tasks. In this section, two performance task samples are provided. Each sample has two parts: the student assignment and the rubric to assess the assignment. Both parts are given to students at the beginning of the unit or lesson sequence.


Sample #1: Entrepreneurship: Student Assignment

Overview. In this unit, we’ll be studying how manufacturers conduct market research to ensure their product will be competitive and to help shape their advertising campaign. The study will include Chapter 9 of the text, two videos, daily mini-lectures, and three homework readings. For all these items, you will turn in notes in your portfolio. There will be two assessments: (1) a unit test on the information provided; and (2) the performance task outlined below.

Standards addressed: This performance task will require your demonstration of mastery of the following standards: 

	Standard #
	Standard

	Entrepreneurship B4.4
	Understand how market research is used to develop strategies for marketing products or services in a small business.

	Foundation 2.2: English 
11-12 Writing 1.3
	Structure ideas and arguments in a sustained, persuasive, and sophisticated way and support them with precise and relevant examples.

	Foundation 2.2: English 
11-12 Writing 1.6
	Produce legible work that shows accurate spelling and correct use of the conventions of punctuation and capitalization.

	Foundation 1.2: Science 
9-12 Investigation and Experimentation 1.a
	Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data

	Foundation: Leadership and Teamwork 9.3
	Understand how to organize and structure work individually and in teams for effective performance and the attainment of goals.


Performance task: In your cooperative learning group, select a type of product for your market research—something you think other people will have definite opinions about, like pizza, sport drinks, running shoes, etc. Your job is to . . . 


1.
Design a market survey to determine what qualities consumers want in the chosen product. Use the information in your text, readings, and the mini-lectures. The survey must be at least eight questions, none of which are duplicative.


2.
Conduct the market survey, getting responses from at least 50 people. 


3.
Analyze the results, using a spreadsheet or database program, by (a) listing your findings, (b) determining clear trends in preference, and (c) making decisions about preferences from data that is not clear—should you use that data or not and why? Each person will make a different display of the data (e.g., pie chart, graph, etc.). 


4.
Create and present a 30-second radio advertisement for a fictional product that reflects your findings from your market research. Use at least two strategies for product promotion that you learned about in your readings.


5.
Write a short report (minimum 750 words) in which you explain (a) how you developed your market survey; (b) how you conducted the market survey and what your results were; (c) how you analyzed your results; (d) how you came to the conclusions that you did based on your data; (e) how you used the market research in your ad; and (f) to what extent you feel your market research followed the guidelines presented in the text, readings, and mini-lectures. Each person in the group must write his/her own report and attach the group’s data display and market survey, along with each member’s data display.

Grading: Your unit grade will consist of 15 points on the test, five points on your portfolio notes, and 80 points on the performance task. On the large bulletin board at the back of the class, you will see “proficient” or “advanced” level examples of each part of the performance task, examples of “proficient” portfolio notes, and a list of the items that will be covered on the test. As in business, to a significant degree, you choose your level of success (your grade) by the amount of time and attention you give to the task (the learning and demonstration of your knowledge/skill).

Performance task rubric: The standards will be assessed in the performance task. The rubric for each standard is shown below, and the total number of points possible in the rubric is 80. “Proficient” is considered “A”-level work, meeting the expectations of the course. However, you will want “Advanced” as your goal in every standard because in business, only those who strive for excellence reap the top financial and personal rewards. The rubric shows you exactly how to earn that level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	EP/B4.4 
(50 points)
	Market survey has nine+ questions and 60+ responses; data are correctly and thoroughly analyzed; accurate data analysis is used creatively in commercial; report shows insight into the process. 
(45 points) 
	Market survey has eight questions and 50 responses; data are correctly analyzed; data analysis is used accurately in commercial; report accurately reflects the process. 
(40 points)
	Market survey has four to seven questions and 30–49 responses; data are correctly analyzed; data analysis is used in commercial; report accurately reflects the process in most parts. 
(35 points)
	Market survey has fewer than four questions or questions are duplicative; there are fewer then 30 responses; data are correctly analyzed in part, but not effectively used in commercial; report doesn’t reflect the process. 
(30 points)

	E/LS1.6 
(10 points)
	All market survey questions are well-phrased, nonduplicative, thorough, and comprehensive. 
(10 points)
	All market survey questions are adequately phrased, nonduplicative and fairly comprehensive.
(9 points)
	Most market survey questions are adequately phrased, nonduplicative and fairly comprehensive. 
(8 points)
	The majority of market survey questions are not adequately phrased, nonduplicative or fairly comprehensive.
(6 points)

	E/W1.3 
(10 points)
	Report includes all requirements and detailed, relevant examples; writing is at a typical business level of sophistication. 
(10 points) 
	Report includes all required elements with relevant examples; writing reflects high school sophistication. 
(9 points)
	Report includes all required elements, most with examples; writing is not at a high school level of sophistication. 
(8 points)
	Report does not include all required elements. 
(6 points)

	S/IE1.a 
(5 points)
	Spreadsheet or data-base is accurately used; data display is creative, clear and user-friendly. 
(5 points)
	Spreadsheet or data-base is accurately used; data display is clear and user-friendly. 
(4 points)
	Spreadsheet or data-base is accurately used; data display isn’t clear. 
(3 points)
	Spreadsheet or data-base is not accurately used; data display isn’t clear. 
(1 point)

	Leadership and Teamwork 9.3 
(5 points)
	Teacher observes student taking leadership in effectively organizing group work and individual work. 
(5 points) 
	Teacher observes student helping to organize group work and structuring individual work effectively. 
(4 points)
	Teacher observes student following the group work plan and adequately structuring individual work.
(3 points)
	Teacher observes student not following the group work plan or structuring individual work. 
(1 point)


Sample #2: Cabinetmaking and Wood Products: Student Assignment

Overview: In this unit, we will learn key safety measures, cabinetmaking techniques, and equipment maintenance through the creation of our first product, a CD storage rack. The unit will cover the Shop Safety Book, pages 22-48, the video of safety techniques for using the table saw, daily mini-lectures/demonstrations, and three homework readings—one on the maintenance of each power tool. For all these items, you will turn in notes in your portfolio. In addition to the CD storage rack itself, you will prepare and submit your job plan, take two unit tests—one on the safety information and the other on reading and interpreting cabinetmaking fabrication plan, and complete your first draft of the Safety and Maintenance Manual for the following power tools: table saw, router table, and orbital sander.

Standards addressed: This performance task will require your demonstration of mastery of the following standards: 

	Standard #
	Standard

	CAB A3.1
	Use portable power tools safely and appropriately.

	CAB A4.1
	Understand the proper and safe use of stationary power tools used in the milling process.

	CAB A5.1
	Know how to read, understand . . . and construct cabinets accurately from cabinetmaking fabrication . . . plans and specifications.

	CAB A.5.3
	Understand how to create a job schedule in a cabinetmaking project.

	CAB A7.1
	. . . create cabinet and wood products.

	CAB A7.3
	Use stationary and portable power tools in milling the components for cabinets and wood products.

	CAB A7.4
	Use stationary and portable power tools in the assembly of cabinet and word product components.

	CAB A7.5
	Use finish tools . . . and techniques for finishing cabinets and wood products.

	Foundation: Communication 2.2 English 9-10 Writing 1.3
	Use clear research questions and suitable research methods to elicit and present evidence from primary and secondary sources.

	Foundation: Communication 2.3 Written and Oral English Language Conventions 1.4
	Produce legible work that shows accurate spelling and correct use of the conventions of punctuation and capitalization.

	Foundation: Technology 4.2
	Understand the use of technological resources to access, manipulate, and produce information, products, and services.


Assignment: You will build a CD storage rack according to a plan that includes scale drawings, details of joints, and fabrication procedures. You will also begin your own Safety and Maintenance Manual that you will add to throughout the course. Your job is to:


1.
Comply with all the safety features and maintenance requirements for the tools you will use: table saw, router table, and orbital sander.


2.
Demonstrate how to read and understand fabrication plans and use those plans accurately to create your CD storage rack.


3.
Create your job schedule.


4.
Mill the components for the CD storage rack, using the tools cited above.


5.
Assemble the components for the CD storage rack, using rabbet and tongue-and-groove joints.


6.
Finish the CD storage rack according to the directions.


7.
Create electronic and hard-copy versions of the draft of the first three chapters of your own Safety and Maintenance Manual. Each chapter will focus on a different power tool: table saw, router table, and orbital sander. Each Chapter will include (a) a brief (two- to three-sentence) description of the tool with examples of what it’s used for in bullet form; (b) a list of the safety rules and procedures to follow when using the tool; (c) procedures to follow in case of an accident; (d) tool and area cleanup; and (e) routine tool maintenance. 

Grading: Your unit grade will consist of ten points on each of the two tests, five points on Portfolio notes, and 75 points on the performance task. 

In the front of the shop, there will be two CD storage racks—one at the “proficient” level and one at the “basic” level. I’ll review the rubric with you and then ask you to determine which example is proficient, which one is basic, and why. Then we’ll compare notes and label each model so we can see the skill level reflected for each part of the rubric. 

Examples of “proficient” portfolio notes, examples of “proficient” personal Safety and Maintenance Manuals, examples of “proficient” job schedules, and a list of the items that will be covered on each test are posted on the bulletin board. 

Performance task rubric: The following standards will be assessed in the performance task. The rubric for each standard is shown below, and the total number of points possible in the rubric is 80. “Proficient” is considered “A” level work, meeting the expectations of the course. However, you will want “advanced” as your goal in every standard because cabinetmaking is a highly competitive and exacting craft which requires precision and discipline. The rubric shows you exactly how to earn that level.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	CAB A3.1 and A4.1 
(5 points)
	Teacher observes student using and helping others use power saw, table router, and orbital sander safely and appropriately. 
(5 points)
	Teacher observes student using power saw, table router, and orbital sander safely and appropriately. 
(4 points)
	Teacher observes student using power saw, table router, and orbital sander safely but not always appropriately. 
(2 points)
	Teacher observes student not using power saw, table router, and orbital sander safely. 
(0 points)

	CAB 5.3 
(5 points)
	Job schedule reflects detailed planning. 
(5 points)
	Job schedule reflects adequate planning. 
(4 points)
	Job schedule is missing one step in the plan. 
(3 points)
	Job schedule is missing more than one step in the plan. 
(1 point)

	CAB A7.1, A7.3 
(20 points)
	Milling is perfect. 
(20 points)
	Milling has fewer than two minor errors. 
(18 points)
	Milling has three to four minor errors. 
(16 points)
	Milling has more than one major error or five or more minor errors. 
(8 points)

	CAB A7.1, A7.5 
(20 points)
	Assembly is perfect. 
(20 points)
	Assembly has fewer than two minor errors. 
(18 points)
	Assembly has three to four minor errors. 
(16 points)
	Assembly has more than one major error or five or more minor errors. 
(8 points)

	CAB A7.1, A7.5 
(20 points)
	Finish is perfect. 
(20 points)
	Finish has fewer than two minor errors.
(18 points)
	Finish has three to four minor errors. 
(16 points)
	Finish has more than one major error or five or more minor errors. 
(8 points)

	E/W 1.3 
E/C 1.4 
(5 points; graded by English teacher)
	Safety and Maintenance Manual includes all requirements, is detailed, and has no more than three errors. 
(5 points)
	Safety and Maintenance Manual includes all requirements and has no more than five errors. 
(4 points)
	Safety and Maintenance Manual includes all requirements and has no more than ten errors. 
(3 points)
	Safety and Maintenance Manual does not include all requirements. 
(1 point)

	Tech 4.2 
(5 points)
	Manual reflects detailed and accurate use of word processing and the Internet. 
(5 points)
	Manual reflects accurate use of word processing and the Internet. 
(4 points)
	Manual reflects one to two errors in use of word processing and the Internet. 
(3 points)
	Manual does not reflect accurate use of word processing and the Internet. 
(1 point)


Analyzing the examples. There are several items to note in these samples. First, the units specifically integrate foundation academic standards but are teaching and assessing those standards only in relation to the CTE content, and the assessment of these standards is integral to the assessment of the CTE pathway standard.

Second, CTE instructors assess writing standards on the basis of: 

•
Full response to the requirements (both samples)

•
Correct use of conventions (cabinetmaking sample)

•
Use of details/examples (both samples) 

•
A general judgment about whether the writing exhibits sophistication appropriate to an adolescent writer (entrepreneurship sample)

In the cabinetmaking sample, CTE teachers arranged with the English teachers to complete the rubric that addresses writing and conventions; students may thus receive grades and credit in both classes. The entrepreneurship teachers have chosen not to focus on English-language writing conventions, but the grade is affected by the level of sophistication of the writing. 

Third, concrete examples of high quality work for each element in the performance task, along with a list of items on the tests, are provided to the students. Research demonstrates that providing students with “exemplars” of the work they are asked to produce dramatically increases the quality of their products and performance.
,
 The first time teachers use this assessment, they can create the exemplars. After that, the teachers can use exemplars from the highest scoring work from students in previous years. 

Providing students with a list of items on the test is not the same as giving them the questions on the test—or the answers. It is instead directing student attention, once again, to those standards and standard elements most important for mastery. The teachers in the first sample might post a list such as the following: 

Items on the Test on Market Research:


1.
Why manufacturers conduct market surveys


2.
Six key elements of a market survey


3.
Major mistakes you can make in marketing surveys


4.
Four effective strategies for commercials


5.
Ways to display data in a report

This information helps guide students in the process of learning, pointing them toward important information for note-taking and study as they read the text and assigned articles for homework, view visual aids, and listen to lectures. They will still have to demonstrate that they have mastered the information in the standards.

One last consideration about pencil-and-paper testing in a standards-based CTE environment is that the test should be written to relate to distinct parts of the standards—and different tests might be used for different types of standards, as in the cabinetmaking sample where there are two tests: one for safety and one for plan reading. In the entrepreneurship sample, test items might be related to the standards by putting 15 questions on the test—three questions on why businesses conduct market research, four on creating/conducting viable market research, three on analyzing and displaying market research data, two on using findings to inform the marketing plan, and three on advertising strategies to promote customer purchase. When the test reflects the key parts of the standards, analysis of the test scores provides useful data on the extent to which the students mastered each component of each standard. 

Most CTE instructors have always required a test and a performance task for each major unit of learning. The primary difference here is that the sample performance tasks are built on CTE foundation and pathway standards, thus making obvious the important connection between the foundation learning (including academic standards) and the CTE pathway learning. This reflects industry reality. Success in a small business depends on more than the technical skills of business (e.g., framing and conducting a market survey); success depends also on collecting data, translating data into an action plan, and using a variety of communication skills to implement that plan. 

There is significant research evidence that schools can successfully intensify the foundation standard rigor of CTE coursework without losing any CTE pathway standard content. Both the MDRC and the Southern Regional Education Board have performed longitudinal studies that show that integrating CTE standards with academic standards—such as those in the foundation standards—and requiring completion of higher-level academic course work has substantially increased the success of CTE completers.
 

Step 3: Identifying the skills and knowledge required for the assessment. This is a relatively easy activity. Instructors produce a list of the skills and knowledge required for a student to do well on the assessment, and the method of instruction used to impart these elements. For example, with the assessment delineated in the entrepreneurship sample above, the list might look like this:

	Skill/knowledge required
	Method of instruction

	Why market research is conducted
	Textbook reading assignment; mini-lecture

	How to create a market survey
	Textbook reading; article reading; mini-lecture; exemplar

	How to conduct a market survey
	Textbook reading; article reading; mini-lecture

	How to analyze data from a market survey
	Mini-lecture; demonstration in computer lab

	How to display data from a market survey
	Mini-lecture; demonstration in computer lab

	Strategies for advertising
	Article reading, video, mini-lecture, exemplar

	How to write the report
	Assignment, mini-lecture, exemplar, draft report feedback

	How and what to study for the test
	List on bulletin board, mini-lecture, study groups in class

	How to take and use notes
	Mini-lecture, exemplar, study groups in class

	How to organize work in a group and as an individual
	Mini-lecture to review previously taught skills, pointing out successful group techniques


Step 4: Planning and delivering the lessons in the unit. In this step, instructors use the information in the chart to plan and deliver the lessons for the period defined in the curriculum map. This process is basically the same in standards-based and traditional instruction and is enhanced by inclusion of the instructional strategies discussed in Chapter 1.

Step 5: Examining student work. This process is critical to student learning and consists of three elements:


1.
Students perform self- or peer assessment of the work. (Optional)


2.
The teacher assesses the work according to the rubric, with additional, specific commentary on the work.


3.
Students respond to the commentary and assessment.

Element 1: Self- or Peer Assessment. (See pp. XX for detailed discussion.) 

Element 2: Teacher Assessment. CTE teachers are now prepared to make judgments about the extent of demonstrated knowledge/skills with relative ease, having clearly defined the expectations for task. Teachers often use the rubric for the full grading of the performance task, circling the description (or part of the description) that best reflects the student’s achievement for each standard and adding comments to clarify the exceptionally good elements, and how the student could improve. 

Element 3: Student Response. If the process stops here, however, students will learn little from teacher feedback. The last step in examining student assessment work is to have each student respond to the teacher’s comments. This need not be more than a paragraph in length but should include: 


1.
A topic sentence that indicates general agreement or disagreement with the comments


2.
Two or three sentences providing examples of why the teacher’s assessment was inaccurate or accurate or a combination


3.
A concluding sentence reflecting how the student will use the feedback to improve future performance

Students keep the rubric/grade sheet in their portfolios and submit the reflection paragraph, which signals the teacher to record the unit grade. 

A second option is for the student to respond to the comments with an improved version of that part of the performance task. In this type of student response, students demonstrate that they can perform the skill at the “proficient” level. For example, if the teacher rated the butt joint in the CD cabinet to be “basic” due to a 1/8" mismatch in the vertical surface, a student might respond to this by submitting an example of a butt joint that has no mismatch in the vertical surface. The teacher could adjust the grade at that time. This completes the learning circle.

Use of Assessment Data to Guide Instruction

Because the entire instruction process is standards-based, using assessment data to modify future instruction is straightforward and consists of the following steps:


1.
Identify data sources.


2.
Analyze the data, including comparison of expected, ideal, and actual results.


3.
Make immediate modification of instructional strategies.


4.
Plan future modification of instructional plans.

Using the first sample above, the entrepreneurship teacher has three sources of assessment data: the test, the portfolio notes, and the performance task. If the teacher has set up the test as suggested, a simple item analysis (a count of how many students got each item correct) will indicate whether or not the instruction worked for each component of the standards. Thus, if half the class failed the questions on the rationale for business/industry use of market research, but only one student missed any of the questions on advertising strategies, the teacher has strong indicators that instruction on the rationale for market research went awry and the instruction on advertising approaches went well.

Similarly, the scores on portfolio notes provide immediate feedback on how effective the students’ note-taking practices are and where those skills need to be bolstered to produce better learning and retention. As shown in the chart at the end of the chapter, accurate and efficient note-taking will increase student achievement dramatically, so this analysis is well worth a CTE teacher’s time. Instructors can also determine how to better prepare students to view a film or read a textbook assignment and may identify ways in which they can improve the clarity of their own mini-lecture approach.

Finally, the item analysis of the performance task rubric will provide feedback on each standard. For example, if 85 percent of the students scored “proficient” or “advanced” on the Entrepreneurship standard B4.4 (“Understand how market research is used to develop strategies for marketing products or services in a small business”) the instructor has a strong indicator of success in teaching this important pathway standard. This should be corroborated by the pencil-and-paper test data for those items that related directly to this standard. If successful, the teacher can move the class on to the next unit, setting aside a lunchtime or after-school review session for the students who still need to master the standard concepts. 

However, if the item analysis on the performance task rubric and the test show that 85 percent scored “basic” or “unacceptable” on this standard, the instructor must make a choice. If the standard is fundamental to the course—reflecting core information that the rest of the course builds on—then the instructor may need to add to the curriculum map another period of time to re-teach and review the key elements and give another assessment. This will require that another standard that is less important have a shortened time period later in the year. 

During the added instruction time, the teacher reviews the previous materials and adds new approaches to explore the concepts in a different way. Because there will generally not be time to do another performance task, the assessment can be a daily quiz, with information re-taught until 85 percent of the students are passing at least at the 80 percent level. When this is accomplished, the class as a whole will move on, and the last few students will be assigned to an out-of-class review.

If the data shows a more even division—for example, that half the class mastered the key standards and half did not—the instructor again must make a determination about the importance of the standard. If it represents concepts or skills key to understanding major parts of the rest of the course or performing the next level of task difficulty, having only 50 percent of students demonstrate mastery is unacceptable. In this case, the class may need to be split in two, with those who earned “proficient” or “advanced” assigned interesting enrichment projects for additional credit while the others work directly with the instructor to review the concept or practice the skill. Use of the daily assessment quiz or task demonstration with this group would provide added incentive to master the content as quickly as possible. Mastery can also generate points to improve the previous grade.

Another alternative is to divide the class into groups of four. The two groups that mastered the standard review the material/concepts with the two that did not. Points might then be awarded as follows: five points to any group of four who can all demonstrate mastery by the end of the first day, four points to the groups whose members all demonstrate mastery by the end of the second day, etc. In this approach, peers who have mastered the standards are working to assist those who have not to master the material as quickly as possible. This group work not only helps students master pathway content but also gives students the opportunity to practice and expand on the skills and knowledge contained in foundation standard 9.0, Leadership and Teamwork.

All these examples reflect ways in which to differentiate instruction at the classroom level. Techniques for differentiating instruction at the individual student level are addressed in Chapter 3. 

Development of Standards-Based Curriculum, Instruction, and Assessment for Off-Campus Work-Based Learning 

Off-campus work-based learning has been a mainstay for many CTE students. Recent studies have shown that off-campus work-based learning has significant value in non-academic benefits.
 Thus, initially, it may be useful to focus on the CTE pathway standards in work-based learning settings.

Using pathway standards as the basis for off-campus work-based learning is relatively easy to implement because the existing structure often includes legal mandates for an agreed-upon set of objectives for the student to master during the work-based learning period. The key is to choose the appropriate standards for the work-based learning assignment and then align the objectives to the standards. A clear understanding between the teacher, student, and employer/supervisor about the level of mastery required for each objective and the indicators of that mastery is essential.

The instructor must be aware of the legal requirements for such agreements that apply to the specific type of work-based learning. It is essential that such agreements be developed appropriately to be in compliance with the California Education Code and state or federal child labor laws.

Integration of Foundation Standards

As the examples in this chapter demonstrate, using the foundation standards to bolster CTE rigor is highly effective. It is the approach promoted by the Southern Regional Education Board (SREB) in Designing Challenging Vocational Courses.
 SREB, long-time advocates of including CTE in every student’s course sequence, paraphrases the California Department of Education’s definition of CTE, stating that “the primary role of career and technical programs is to prepare youths for careers and further study by raising students’ achievement in technical literacy” in order to: 


1.
Encourage less-motivated students to persevere in high school by showing them the path to higher-paying jobs; 


2.
Allow students to experience real-world applications of higher math and science; and 


3.
Open vistas of opportunities.
 

The focus on inclusion of the high-level foundation standards in all CTE courses is to ensure that students are well prepared for success in the twenty-first century labor market, with both academic and career technical skills and knowledge. The Education Trust notes that:

The technical reading and computational skills required for jobs that pay a living wage are remarkably similar to those required for credit-bearing college courses. The ever-popular myth of the hard worker who can’t read well or divide fractions but owns his own air-conditioning repair company is just that—a myth [for today’s students].

This focus on jobs with reasonable pay and benefits in the future labor market is key. There are, and will be, millions of low-paying jobs in America, but the mandate for CTE change comes from the focus on high-wage and high-demand positions.

What does increasing the focus on rigorous foundation standards look like in CTE? The answer is in integrating foundation standards with pathway standards. If the sheer number of foundation standards is daunting, a suggestion is to initially choose ones that align with the National Research Council’s list of skills required by business/industry in which secondary and postsecondary educational institutions must provide instruction:


1.
Understanding and meeting customer needs (directly related to foundation standard 2.0, Communication)


2.
Accessing pertinent information regarding the job in multiple and time-efficient ways (directly related to foundation standard 3.0, Career Planning and Management)


3.
Identifying and solving of problems through research, critical thinking, trouble-shooting, and decision-making (directly related to foundation standards 1.0, Academics; 2.0, Communications; 4.0, Technology; 5.0, Problem Solving and Critical Thinking; and 6.0, Health and Safety)


4.
Being able to work alone and in teams (directly related to foundation standard 9.0, Leadership and Teamwork)


5.
Applying knowledge and experience to a wide range of activities (directly related to foundation standard 7.0, Responsibility and Flexibility)


6.
Understanding of corporate and business cultures and systems (directly related to foundation standard 8.0, Ethics and Legal Responsibilities)


7.
Seeking lifelong learning and upgrade of skills (directly related to Foundation Standard 3.0, Career Planning and Management)

In the foundation standards section in each industry sector, the first two standards, “Academic” and “Communication,” list the academic standards that CTE courses in that sector address, as chosen by business and industry representatives working with teachers in the field. While not all sectors or pathways require integration of trigonometry or physics, most call for eleventh and twelfth grade reading, writing, and analysis skills. Many require in-depth understanding of social science, science, mathematics (usually at least through algebra), or the arts. This need for integration has profound implications for professional development, as discussed in Chapter 3.

Integrating foundation standards into the unit assessment is discussed in Chapter 1, but the richness of the CTE curriculum allows for this integration to occur on a daily basis. Indeed, the tremendous advantage that CTE courses have in teaching foundation standards has long been recognized: CTE can teach foundation skills through application. Most students—indeed, most adults—learn best by doing, and CTE courses offer that opportunity in ways that traditional courses can seldom equal. As Jim Canales, president and chief executive officer of the James Irvine Foundation, states: “We need to promote programs of study that blend academic rigor and real-world learning if we hope to inspire more of our youth to stay and succeed in school.”
 

Foundation standards in CTE promote students’ adaptability and ability to transfer skills. This kind of flexibility and adaptability is important to the long-term value of CTE skills in the workplace. Students may master foundation skills in one context but not realize that these skills generalize to greater applications. Using the techniques discussed in this chapter can help improve students’ ability to apply and understand foundation knowledge and skills in a variety of situations and applications.

For example, Agriculture Mechanics students learn how to determine the amount of oil to mix with gasoline, given the capacity and requirements of a small engine (related to Agriculture Mechanics standards B10.1 (“Understand engine theory for both two- and four-stroke cycle engines”) and B10.3 (“Know small engine parts and explain the various systems [e.g., fuel….]”). In teaching how to determine the appropriate ratio of oil to gasoline, the CTE teacher might first clearly identify the activity as addressing foundation standard 15.0 for Algebra I—“Students apply algebraic techniques to solve rate problems, work problems, and percent mixture problems.” The teacher could then have students complete a series of percent mixture problems, requiring them to set up the problem as an algebraic equation and solve for the unknowns. This way the student is much more likely to make the link between the application in CTE and the problems in algebra. 

Of course, the opposite is also true. That is, teachers of academic subjects will enhance their students’ chances of standard mastery by using explicit examples from CTE. Applying concrete examples to abstract concepts and ideas enhances understanding and retention in all fields. This is yet another reason why collaboration between CTE and other disciplines can result in higher achievement for all students. Collaboration will also ensure that every student has opportunities to build a strong foundation of academic skills and a broad range of technical skills, as recommended by many studies, including Building for Tomorrow: Industrial and Technology Education in California.

Strategies for Transferring CTE Skills to Academic Applications

Foundation standards instruction in CTE can become highly transferable to academic situations, including academic tests such as CAHSEE and STAR, and vice versa, if the connection is transparent to the student. Just as academic teachers strive to engage their students with examples of how their subjects are relevant in the real world of careers, CTE instructors can make explicit connections to the academic content in their courses. There are three primary mechanisms for accomplishing this: 


1.
Using common language and constructs


2.
Making frequent, clear connections for the students orally and in writing


3.
Arranging for students to receive extra credit or other recognition in the appropriate academic class


1.
Using common language and constructs. This is the easiest way to make the connection between authentic CTE and theoretical academic learning for students. Academic teachers need to recognize and value the vocabulary that CTE students and teachers bring to the table. Conversely, if an English teacher calls the controlling sentence in a paragraph a thesis sentence while a CTE teacher calls it a topic sentence, students in both classes will be confused. Using the same terms for the same concepts ensures that young people have words that are accurate and viable in multiple settings, thus increasing flexible thinking and skill transferability. This also holds true for academic teachers’ use of CTE terminology.



Using common constructs is perhaps even more important in developing transferable skills. For example, if a CTE teacher requires students to take notes on lectures, readings, and videos by using portfolio notes, and the social science and English departments in that school are using outline note-taking formats, the student will likely not do a good job of either. Thus, it is important to adopt common constructs or formats across the entire school, especially for common skill areas such as writing paragraphs, learning vocabulary, taking notes, or summarizing.


2.
Making frequent, clear connections for students orally and in writing. This keeps the link between CTE pathway and foundation standards knowledge and skills in the forefront. Several techniques make this easy to do on a daily basis.



The CTE teacher can include the foundation standard(s), written out completely, in every appropriate assignment. This way, in the example about small engines, the students get the first connection message immediately, when they see the CTE pathway standard B10.1: “Understand engine theory for both two- and four-stroke cycle engines” and standard B.10.3: “Know small engine parts and explain the various systems (e.g., fuel, ignition, compression, cooling, and lubrication systems),” directly followed by Algebra I, 15.0: “Students apply algebraic techniques to solve rate problems, work problems, and percent mixture problems” in their assignment.



The CTE teacher can also point out the connection directly. Telling students that they are using algebra skills as they perform tasks or making the equations and processes explicit in the instruction allows students to gain a deeper understanding of the process as a fluid and adaptable set of criteria that includes algebraic calculation. 



In the written assignment given to students, after listing the CTE pathway and foundation standards addressed in the assignments, the teacher might write, “Correct application of the algebra standard 15.0 is essential to mastery of the agricultural mechanics standards and will carry significant weight in the grading of this assignment.”


3.
Arranging for students to receive extra credit or other recognition in the appropriate academic class. Credit or other recognition can also bring home the connection, demonstrating to students who see academic and CTE disciplines as discrete class periods that they are in fact an interrelated whole. Thus, a Health Occupations teacher who requires a research paper that includes at least four sources using APA format might arrange with the English teacher to grant credit for students in English grades 11 and 12, where standards for research papers are emphasized. Reciprocally, teachers in academic subjects may solicit suggestions for CTE topics and examples for their assignments while the CTE instructor offers credit to students who submit a copy of the research report to them. 

Skills Students Need to Pass the California High School Exit Examination

There are several ways CTE can provide value-added instruction in English–language arts and mathematics to help students pass the CAHSEE. CTE has a special capacity to teach the skills actually tested on the exam. This is true in English–language arts because CTE instructors use the kind of practical, job-related materials that form at least 50 percent of reading test items on the CAHSEE. It is true in mathematics because most of the CAHSEE items reflect sixth- and seventh-grade mathematical standards rather than algebra, which is often the lowest-level course now taught in high school. The practical mathematics reflected in most CAHSEE test questions are exactly the type of math used in CTE courses.


1.
Incorporating CAHSEE-level English standards in CTE. Many of the most effective educational strategies described above are applicable to reading and writing instruction in CTE courses. 

This interdisciplinary focus on reading and writing is essential to CTE success. Students in the twenty-first century American workforce must have significant literacy skills to obtain and maintain employment in practically every pathway in every sector.

Willard Daggett’s International Center for Leadership in Education has published a white paper detailing the reading levels of average high school students, typical high school textbooks, and entry-level career reading materials.
 The paper uses Lexile ratings to indicate the level of difficulty in a text, considering elements such as vocabulary and syntax. Example of text include Frog and Toad Are Friends at a Lexile rating of 410, War and Peace at 1200, and The Scarlet Letter at 1400. The charts below summarize Lexile ratings for high school students and typical high school texts/reading materials. In each case, the middle 50 percent is reflected in the sample, leaving out both lowest and highest achievers and the easiest and most difficult textbooks.

	
Grade
	Lexile reading level for middle 
50 percent of students
	Lexile text level for middle 50 percent of course reading materials

	9
	855–1165 
	1050–1150 

	10
	905–1195 
	1100–1200 

	11–12
	940–1210 
	1100–1300 


Note that the Lexile ratings for students listed above are for the middle 50 percent. The average Lexile levels of entry level job materials in 13 careers are shown in the chart below.

	Entry Level Career-Technical Reading Material (alphabetical)
	Lexile 
level
	Entry Level Career-Technical Reading Material (alphabetical)
	Lexile 
level

	Agriculture/Natural Resources
	1270–1510
	Architecture/Construction
	1210-1340

	Arts/Communications
	1100–1190
	Business/Administration
	1210–1310

	Education/Training
	1320–1370
	Health Science
	1260–1300

	Hospitality/Tourism
	1230–1260
	Human Services
	1050–1200

	Law/Public Safety
	1420–1740
	Manufacturing
	1200–1310

	Retail/Wholesale Sales/Service
	1180–1270
	Scientific Research/Engineering
	1190–1250

	Transportation/Distribution/
Logistics
	1170–1350
	
	


Because of the disparity between high school students’ reading levels and levels of difficulty in texts, it is essential that the first and most intense interdisciplinary focus for CTE be reading. Students must be able to read and comprehend the materials in CTE classes and—most importantly—the materials they must comprehend to be successful in entry level positions in their career pathway. 


2.
Incorporating CAHSEE-level mathematics in CTE courses. One significant problem high schools face in preparing students to pass the CAHSEE is the mismatch between courses offered at the high school level and the material tested in the mathematics section. Currently the CAHSEE mathematics section tests skills in general mathematics, pre-algebra, and approximately the first third of a typical Algebra I course. Students must answer 55 percent of all questions correctly. Given the usual distribution of items, this means that a student can pass the mathematics section without getting any Algebra 1 content questions correct but cannot pass without having a sound understanding of general mathematics and pre-algebra concepts.

The problem is timing. Most California high schools no longer offer a course with content lower than Algebra I. Instead of providing remedial classes, lower-achieving students are provided simultaneous support courses to help them pass Algebra I. Only a few students actually receive direct instruction in general math, usually in an after-school tutorial program and usually in grade nine only. By the spring of tenth grade when they take the CAHSEE, students are generally at least two years away from any direct instruction in the bulk of the material in which they must demonstrate mastery. For many, this is just too long—and here is where CTE can provide significant assistance.

Most real-world occupations require math skills that are used on a daily basis, such as:

•
The interior designer who must measure and graph rooms, furniture, and appliances with total accuracy

•
The roofer whose profit margin depends on accurate estimates of roofing felt and shingle requirements

•
The utilities or transit project manager who must work within budget constraints to retain his/her job

•
The nursing assistant who must accurately measure medication amounts or risk the lives of patients

CTE instructors teach and assess these essential skills that reflect many of the standards tested on the CAHSEE. Thus, simply by virtue of being enrolled in CTE classes, students are receiving instruction in key mathematics skills tested on the CAHSEE.

Teachers can also incorporate general math learning into the daily process of CTE classroom management. The research indicates that all teachers should be teaching the following message to students: inspiration (ability) + perspiration (hard work) = success.
 One way to do that is to give students a rubric for effort and have them chart all their work—homework, quizzes, performance tasks, tests, and more—to show two scores: one for effort and one for achievement. This chart should be kept in the student’s portfolio. To create a non-linguistic representation of this linkage between effort and achievement (and to teach graphing skills), students should turn their chart data into a personal best graph that clearly shows the linkage. As with other graphs of real life data, the results will not be absolutely linear, but over time, especially as students begin to be more honest about their level of effort, and especially if the instructor rewards personal best achievement, the student makes the connection between hard work and achievement. In addition, the exercise causes the student to review and practice graphing skills which are definitely on the CAHSEE.
 

Interdisciplinary Projects

Interdisciplinary projects within CTE. Creating interdisciplinary projects within CTE is addressed specifically in Chapter 1, which delineates a step-by-step process for blending academic foundation and pathway content standards in a performance task or project. Additionally, many CTE advanced or capstone courses require extensive interdisciplinary projects. An example is Career Service, which provides the opportunity for CTE students to work with a local community-based organization or government agency to create a project to meet community needs and address rigorous CTE standards in the pathway. 

Interdisciplinary projects involving CTE and academic teachers. Interdisciplinary projects usually involve several teachers who agree to have one performance task constitute a credit assignment in multiple classes. A typical example involving both CTE and academic teachers would be a geometry teacher collaborating with a residential construction teacher to develop an interdisciplinary unit plan addressing standards related to angles and load-bearing ratios in the context of rafters and roof beams. These types of interdisciplinary projects are most easily accomplished under one of three conditions: 


1.
Integrated timelines. If the CTE course is required in a certain grade (e.g., computer applications in grade nine), it is relatively easy to have the students word-process papers or other writing assignments in English 9 while they learn word processing in computer applications or have the students create graphs for papers, math assignments, or labs while they are learning a spreadsheet or database program. In each case, the teachers collaborate on the timeline and requirements.


2.
Student choice in academic assignments. This occurs when academic teachers allow students to determine certain elements of their assignments. To make this work, schools must set aside time at least quarterly for teachers to exchange information on their up-coming major assignments and see if there are opportunities for interdisciplinary projects. For example, the grade ten English teachers notify CTE teachers that they’ll be teaching Writing Standard 2.9 (Business Letters) in the last three weeks of the semester and are willing to let students choose the letter topic. CTE teachers can then assign a business letter appropriate to their curriculum that is due at the end of the timeframe and allow students credit in both classes.


3.
Team teaching. This approach is almost exclusively seen in magnet schools or career academies where the academic and CTE teachers have totally integrated their curricula. In this case, the assignments are always dual assignments. For example, a student might take English 10 and Introduction to Health Careers, a two-hour class taught by a team consisting of a CTE teacher and an English teacher with 60 students. All text—fiction, expository, drama, textbook, poetry, biography—has health careers as a dominant feature, and all are analyzed from the perspective of CTE content, literary attributes (if appropriate), and writing qualities.

Research-Based Instructional Strategies

Strong instructional strategies make the difference between an exciting, motivating course and one that fails to engage students. The authentic nature of CTE is, in itself, motivating, and use of strategies such as simulation, modeling, demonstration, and guided discovery are natural to CTE instruction. 

The whole concept of work teams in which team members amplify each other’s skills and incorporate peer-teaching as a part of daily routine is a methodology used in virtually every industry and almost universally appropriate and effective in CTE. And perhaps most important is the metacognitive instruction—the clear emphasis on understanding how to learn—that permeates CTE classrooms and labs and helps prepare students for the flexibility and on-the-job learning that dominates the modern workplace. 

In addition to these instructional strategies prevalent in virtually all CTE classrooms, other research-based classroom strategies can be extremely useful for delivering standards-based CTE in optimally effective ways.

The research used in the following section is from Robert Marzano’s Classroom Instruction That Works (1997) and A Handbook for Classroom Instruction That Works (2001), both published by the Association for Supervision and Curriculum Development (ASCD). Marzano and his colleagues at the Mid-Central Research Education Laboratory conducted a series of meta-analyses of hundreds of studies on effective pedagogy to determine which instructional strategies had the maximum positive effect on student learning. The results, shown below, can be used by CTE teachers as a guide to increasing learning in both CTE and academic content areas.
 The chart shows the instructional strategies that are most effective, the average effect size, the translation of the effect size into percentile gain on a standardized test, and the number of studies/effect sizes included in the analysis. 

Categories of Instructional Strategies That Positively Affect Student Achievement

	
Category
	Average Effect Size
	Percentile 
Gain
	Number of Effect Size or Studies

	Identifying similarities and differences
	1.61
	45
	31

	Summarizing and notetaking
	1.00
	34
	179

	Reinforcing effort and providing recognition
	.80
	29
	21

	Homework and practice
	.77
	28
	134

	Nonlinguistic representations
	.75
	27
	246

	Cooperative learning
	.73
	27
	122

	Setting objectives and providing feedback
	.61
	23
	408

	Generating and testing hypotheses
	.61
	23
	63

	Questions, cues, and advance organizers
	.59
	22
	1,251


Effect size is a statistical measure used by researchers to quantify the difference that the use of a particular strategy or intervention makes in the outcome. For educators, then, the effect size shows the positive (or negative) achievement resulting from the use of the particular strategy; no change in the strategies used would result in an effect size of zero. Thus, in the chart above, an effect size of 1.00 means that achievement of students consistently and effectively exposed to the strategy discussed will result in a 34 percent gain on a standardized test compared to similar students taught the same material without the use of the strategy. Thus, a CTE instructor can increase the effectiveness of instruction and student learning dramatically by incorporating the strategies identified by Marzano and his colleagues.

Conclusion

Assessment is absolutely central to CTE standards-based education. Well-designed assessments focus on both foundation and pathway standards. For authentic or project-based assessment, the performance task is clearly presented to the students, along with a detailed rubric and an exemplar for each part of the task. Examples of this format for every pathway appear in Part II. Combining standards-based assessment with research-based instructional strategies will maximize learning for all students and showcase CTE’s increasing rigor and effectiveness.

Because of CTE’s hands-on, performance-oriented instructional methodology and because CTE courses actually include applied instruction in CAHSEE-tested math and nonfiction reading skills, career technical educators can be a significant asset in the school’s safety net for exit exam preparation.
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