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· Background Information:

In 1995, at the direction of the Legislature, the Higher Education Coordinating Board (HECB) began a process to revise its minimum college admissions standards from traditional measures to competency-based admissions standards.

The Competency-based Admissions Project was initiated in response to K-12 education reform, which emphasizes students’ performance and outcomes and provides for a Certificate of Mastery for students who demonstrate they have attained certain skills. The purpose of the Competency-based Admissions Project has been to create a college admissions process that is consistent with public K-12 educational reform efforts in Washington State; to ensure that the admissions process for public colleges and universities is accessible to all students, regardless of where they apply or how they prepared for postsecondary education; and to extend these efforts beyond state lines.  

The HECB convened an Admissions Standards Action Committee that included representatives of K-12, vocational education, all six public baccalaureate institutions, independent institutions, community colleges, parents, and students to guide the process of developing new standards.  The Committee was charged to complete the following tasks:

· Examine the standards under which students gain entrance into a public baccalaureate institution;

· Translate the current standards in terms of mastery;

· Identify how those translated standards will be measured and reported; and

· Facilitate a smooth transition to higher education for students.

The Admissions Standards Action Committee divided its work on the competency-based admissions standards project into three phases:

· Phase one, which has been completed for English, mathematics, science, and world languages, designates core-course equivalencies in terms of competencies.  Work continues on  social science and art.
· Phase two, which began in 1997, represents the development of a process for assessing and reporting students’ achievement of the standards.  

· Phase three, which will begin in 1999, will evaluate the project’s components. 

The competency-based admissions standards have been crafted as a translation of the current HECB standards.  They are not intended to raise minimum admissions standards.  The Commission on Student Learning has established standards for what students should know and be able to do at certain points in their K-12 experience.  These standards are called Essential Academic Learning Requirements.  The proposed competency-based admissions standards have been created by using and, as necessary, adding on to the essential academic learning requirements.  Postsecondary faculty members have played a key role in the developmental and assessment phases of the project.

A student follow-up system has been created to capture information about student performance on an annual basis.  Project staff will continue to examine and evaluate how reliable the competencies and assessments are as admissions criteria.  They will provide the participating high school teachers with the information they need to create their assignments for their high school students.  The teachers will also be creating scoring criteria to differentiate levels of proficiency.

Figure 1.  Education Reform and Competency-Based Admissions in Washington



III.
Competency-based Admissions Standards

Additional Minimum Admissions Standards in Mathematics:
Competency-based admissions standards address Washington State education reform efforts by creating a college admissions process accessible to all students regardless of type of preparation.  Although Certificate of Mastery will be one standard required for admission from Washington State public high school students, additional admissions standards will be needed to satisfy minimum admissions standards to the state’s public baccalaureate institutions.  Minimum standards represent competencies that will be required of all students applying to any of the state’s public baccalaureate institutions.  They do NOT represent the standards expected of students applying to specific departments.  The competency-based admissions standards have been crafted by using and, as necessary, adding on to the essential academic learning requirements beyond Benchmark 3.  Certificate of Mastery will provide evidence that students have successfully mastered the essential academic learning requirements.  The Competency-based admissions standards describe the work needed beyond or in addition to Certificate of Mastery.  Students who can demonstrate that their work exceeds the Content Standard requirements will enhance their likelihood of being admitted to selective colleges and universities.  

Students should recognize that continuing academic coursework post-Certificate of Mastery or finding other ways (e.g., internships, school-to-work transitions, etc.) to keep current the competencies acquired for the Certificate of Mastery does enhance the likelihood for admission to college.  (NOTE:  Development of reading skills, writing skills, and cross-cultural communication should occur across each discipline and not just under English or world language.)

In addition to academic preparation noted above which reflects the Commission on Student Learning’s Mathematics Essential Academic Learning Requirements, students wishing to be considered for admission to one of the state public baccalaureate institutions must also demonstrate proficiency in the additional content standards:

· MATHEMATICS CONTENT STANDARD 1:

investigates situations, formulates questions, and constructs solutions that demonstrate mastery of linear functions and their applications including the use of graphs

Meets the Standard (General to all Math Content Standards)

· shows work and labels answers clearly; where appropriate, supports answers with correct reasoning 

· labels diagrams and graphs (including axes) correctly

· defines variables using appropriate symbols and correct units

· uses correct mathematical syntax, particularly, correct function notation and correct placement of parentheses

· provides evidence of understanding the relationship between dependent and independent variables

· provides evidence of understanding that rate is the ratio of output (dependent variable) to change in input (independent variable)

· connects the graphical, symbolic, and verbal descriptions of a function

· derives the appropriate function from the verbal description of a situation, a set of coordinate pairs, or a graph

· obtains correct final answer

· assigns units correctly to solution

· correctly interprets the impact of a change in dimension on functions and graphs

· correctly interprets the meaning of graphs and tables

· finds realistic solutions that reflect the application 

· interprets the answer(s) in light of the application

· provides evidence of understanding of appropriateness of answer

· shows appropriate precision in numerical computations

Meets the Standard (Specific to Math Content Standard 1)

· can calculate the slope and y-intercept of a line from a graph, from a linear equation ax+by=c, or from a linear function f(x)=mx+b
· can find the equation of a line from various kinds of geometric data (e.g., two points, a point and a slope, two intercepts)

· solves linear equations of the form ax+b=cx+d correctly

· correctly graphs linear functions

· can find a linear function from its graph or from a table of values

· calculates the value of the independent variable from the value of the dependent variable

· can interpret the rate as the slope of a line, and the slope of a line as rate

· can use linear functions to solve practical problems

· correctly labels the x- and y-intercepts on the graph of a linear function

· in practical situations, can interpret the meaning of the x- and y-intercepts and of the slope

· in a practical context, can find and interpret the domain and range of a linear function

· finds and interprets the maximum or minimum value of a linear function defined on an interval (i.e., knows that the maximum and the minimum occur at the endpoints of the interval)

· understands the meaning of the solution of a system of two linear equations in two unknowns

· MATHEMATICS CONTENT STANDARD 2:

investigates situations, formulates questions, and constructs solutions that demonstrate mastery of quadratic functions and their applications, including the use of graphs

Meets the Standard (General to all Math Content Standards)

· shows work and labels answers clearly; where appropriate, supports answers with correct reasoning 

· labels diagrams and graphs (including axes) correctly

· defines variables using appropriate symbols and correct units

· uses correct mathematical syntax, particularly, correct function notation and correct placement of parentheses

· provides evidence of understanding the relationship between dependent and independent variables

· provides evidence of understanding that rate is the ratio of output (dependent variable) to change in input (independent variable)

· connects the graphical, symbolic, and verbal descriptions of a function

· derives the appropriate function from the verbal description of a situation, a set of coordinate pairs, or a graph

· obtains correct final answer

· assigns units correctly to solution

· correctly interprets the impact of a change in dimension on functions and graphs

· correctly interprets the meaning of graphs and tables

· finds realistic solutions that reflect the application 

· interprets the answer(s) in light of the application

· provides evidence of understanding of appropriateness of answer

· shows appropriate precision in numerical computations

Meets the Standard (Specific to Math Content Standard 2)

· recognizes the graph of a quadratic function is a parabola and that a parabola is the graph of a quadratic function

· correctly graphs quadratic functions

· sketches and labels the key points and lines on the graph of a quadratic function (the zeros, the vertex, and the axis of symmetry)

· can use the quadratic formula to:

a) solve quadratic equations;

b) find the zeros of a quadratic function;

c) find the points where a parabola intersects the horizontal axis;

d) compute the input coordinate(s) from the corresponding output coordinate;

e) determine the point(s) of intersection of two parabolas or of a line and a parabola

· finds and interprets maximum or minimum values of a quadratic function

· formulates a correct quadratic function or quadratic equation to solve practical problems

· interprets the graph of a quadratic function in practical contexts

· in an applied context, correctly identifies domain and range of a quadratic function

· MATHEMATICS CONTENT STANDARD 3:

proves basic knowledge of polynomial, logarithmic, and exponential functions and their applications and can correctly distinguish among various types of functions and graphs to determine which would best model the given data

Meets the Standard (General to all Math Content Standards)

· shows work and labels answers clearly; where appropriate, supports answers with correct reasoning 

· labels diagrams and graphs (including axes) correctly

· defines variables using appropriate symbols and correct units

· uses correct mathematical syntax, particularly, correct function notation and correct placement of parentheses

· provides evidence of understanding the relationship between dependent and independent variables

· provides evidence of understanding that rate is the ratio of output (dependent variable) to change in input (independent variable)

· connects the graphical, symbolic, and verbal descriptions of a function

· derives the appropriate function from the verbal description of a situation, a set of coordinate pairs, or a graph

· obtains correct final answer

· assigns units correctly to solution

· correctly interprets the impact of a change in dimension on functions and graphs

· correctly interprets the meaning of graphs and tables

· finds realistic solutions that reflect the application 

· interprets the answer(s) in light of the application

· provides evidence of understanding of appropriateness of answer

· shows appropriate precision in numerical computations

Meets the Standard (Specific to Math Content Standard 3)

· recognizes the graphs of common polynomial, rational, logarithmic, and exponential functions, i.e., first, second, and third degree polynomials, together with functions of  form:


                         a

          f(x) =   -------   + c;  f(x) = aln(x – b) + c; and, f(x) = aebx + c
                       (x - b)

· recognizes if a graph represents a polynomial, logarithmic, or exponential function

· interprets the graph of polynomial, logarithmic, and exponential functions in applied contexts (e.g., sound intensity, exponential growth, compound interest)

· provides evidence of understanding of growth and decay

· interprets the meaning of Asymptotes

· understands the relationship between exponential and logarithmic equations 

· {i.e., y = es ( ln(y)}
· MATHEMATICS CONTENT STANDARD 4:

uses basic principles of trigonometry

Meets the Standard (General to all Math Content Standards)

· shows work and labels answers clearly; where appropriate, supports answers with correct reasoning 

· labels diagrams and graphs (including axes) correctly

· defines variables using appropriate symbols and correct units

· uses correct mathematical syntax, particularly, correct function notation and correct placement of parentheses

· provides evidence of understanding the relationship between dependent and independent variables

· provides evidence of understanding that rate is the ratio of output (dependent variable) to change in input (independent variable)

· connects the graphical, symbolic, and verbal descriptions of a function

· derives the appropriate function from the verbal description of a situation, a set of coordinate pairs, or a graph

· obtains correct final answer

· assigns units correctly to solution

· correctly interprets the impact of a change in dimension on functions and graphs

· correctly interprets the meaning of graphs and tables

· finds realistic solutions that reflect the application 

· interprets the answer(s) in light of the application

· provides evidence of understanding of appropriateness of answer

· shows appropriate precision in numerical computations

Meets the Standard (Specific to Math Content Standard 4)

· understands the trigonometric functions as ratios in right triangles

· solves right triangle problems

· solves problems correctly using inverse trigonometric functions

· understands how to interpret the trigonometric functions sin (t) and cos (t) as circular functions

· can interpret radian measure as arc length on the unit circle

· can graph functions of the form f(t) = asin(bt-c)+d and know the graphical interpretation of the concepts of amplitude, frequency, and period

· understands role of the function f(t) = asin(bt-c)+d in the representation of periodic phenomena

· recognizes situations that can be best modeled by a periodic function of the form 

f(t) = asin(bt-c)+d 

· MATHEMATICS CONTENT STANDARD 5:

proves knowledge of basic operations with functions such as addition, composition, and transformation of functions

Meets the Standard (General to all Math Content Standards)

· shows work and labels answers clearly; where appropriate, supports answers with correct reasoning 

· labels diagrams and graphs (including axes) correctly

· defines variables using appropriate symbols and correct units

· uses correct mathematical syntax, particularly, correct function notation and correct placement of parentheses

· provides evidence of understanding the relationship between dependent and independent variables

· provides evidence of understanding that rate is the ratio of output (dependent variable) to change in input (independent variable)

· connects the graphical, symbolic, and verbal descriptions of a function

· derives the appropriate function from the verbal description of a situation, a set of coordinate pairs, or a graph

· obtains correct final answer

· assigns units correctly to solution

· correctly interprets the impact of a change in dimension on functions and graphs

· correctly interprets the meaning of graphs and tables

· finds realistic solutions that reflect the application 

· interprets the answer(s) in light of the application

· provides evidence of understanding of appropriateness of answer

· shows appropriate precision in numerical computations

Meets the Standard (Specific to Math Content Standard 5)

· recognizes the graphs of common functions

· recognizes if a graph represents a function

· provides evidence of understanding how changes in a, b, c and d affect the graph of a function of the form y = af (bx + c)+d
· given the graphs of f(x) and g(x), can sketch the graphs of the functions f(x) + g(x) and 

f ( g(x)
· adds and composes functions correctly

· interprets the graph of a function in an applied context

· can determine the domain and range of functions, especially in an applied context

· estimates the rate of change in output with respect to change in input from the graph of the function

EXAMPLE ASSESSMENT SCALE FOR MEASURING MATHEMATICS SKILLS:

4.  Student responses meet all relevant criteria: 

· thoroughly investigates the situation; 

· uses all applicable information related to the problem; 

· demonstrates evidence of a through understanding of the task; 

· uses applicable mathematical concepts and procedures; 

· constructs elegant, efficient, valid solutions using applicable tools and workable strategies; 

· provides justification with unusually strong evidence of reasoning and the exemplary use of mathematical terminology and notation.

3.
Student responses meet all or most relevant criteria:  

· investigates the situation;

· uses most applicable information related to the problem;

· demonstrates evidence of a good understanding of the task;

· uses applicable mathematical concepts and procedures;

· constructs viable/acceptable solution using applicable tools and workable strategy;

· provides justification with evidence of reasoning and the appropriate use of mathematical terminology and notation.

2.
Student responses meet some relevant criteria:

· investigates the situation, but may omit issues of information; 

· uses some applicable information related to the problem;

· demonstrates evidence of some understanding of the task;

· uses some applicable mathematical concepts and procedures;

· constructs solution using applicable tools and workable strategies, solutions may not completely address all issues or strategies may have flaws;

· provides justification with some evidence of reasoning, however, use of mathematical terminology and notation may be inappropriate.

1. Student responses meet few relevant criteria:

· attempts to investigate the situation;

· uses some applicable information related to the problem;

· demonstrates little understanding of the task;

· uses few applicable mathematical concepts and procedures;

· attempts solution, however, mostly incomplete or not effective;

· very little or no justification with any relevant reasoning and, if present, mathematical terminology and notation are mostly inappropriate.

0. Student responses provide no evidence of problem-solving skills or show very little or no understanding of the task.

Basic Education Act (HB1209) through 10th grade





HECB established Admissions Standards Action Committee (ASAC) to:


examine standards under which students gain entrance into public BI’s


translate current standards in terms of competencies


identify how translated standards will be measured and reported.


Facilitate a smooth transition to higher education for all incoming students.


Content standards developed to align with work of Commission on Student Learning and allowing admissions offices to draw equivalencies with traditional course-based requirements.
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Baccalaureate Institution 





HECB hosts conferences in which secondary and postsecondary faculty are able to:


refine competency standards;


see examples of “college level” student work;


design and score student assignments using competency-based criteria.
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Community/ Technical


College





Post- Certificate  of Mastery 


(Grades 11 & 12)


&


H.S. Graduation





Content Standards known as the “Essential Academic Learnings” developed by Washington Commission on Student Learning as mandated by 1993 Basic Education Act.





Certificate of Mastery


Awarded after grade 10 (Age 16)





ASAC to work with State Board of Education to develop Student Performance Reporting Form for all WA public high school students.





External assessment through statewide benchmark testing at grades 4, 7 and 10.  Riverside Testing Company contracted to develop tests.








