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ISSUE BEFORE THE BOARD:  What does “college and career ready” mean?  What are the next steps for Oregon Community Colleges and the Oregon University System in supporting the intent of the essential skills?  How will these next steps assist students in meeting the essential skills and preparing for college and career?  Over the next few months, the Board and staff will discuss potential next steps and implications.

BACKGROUND: Over the past several years, numerous State Board presentations have directly and indirectly related to the topic of college and career readiness. (For more information on related Board actions, please see Appendix A.)  Board member questions at recent CCWD and OUS presentations have prompted this broader conversation on the topic of how to define “college and career readiness.”  

A team composed of ODE, CCWD and OUS representatives is working together to address the multiple facets of being “math ready” as well as “college and career ready.”  Part of the challenge, is that there is no commonly accepted definition for “college and career ready.” The team began by reviewing some of the many definitions being used around the country.  See Appendix B for a list of these definitions.

The team identified the following key issues to bring to the Board for discussion over the coming months: 

1. Create a “placeholder” definition for “college and career ready” for Oregon to use as national conversations continue to evolve. 
2. Examine what “math ready” means in various applications or “frames.” 

Issue 1:

After reviewing a wide range of definitions, the team is suggesting the following as a placeholder definition for “college and career ready” - “Ensuring that students are prepared for college-level courses upon matriculation or for a job that can support a family.” 
Issue 2:

The chart on page two explores the various elements of what it means to be “math ready” as math relates to college admissions, course placement, degree requirements, and course preparedness.
	The “Framework”
	OUS
	Community College

	Admissions
	Uses math for admissions. This includes requiring three years of high school math, certain GPA’s and in the three methods for admission, using an OAKS/SAT/ACT scores for an “automatic” admissions (see Appendix E).
	Does not have a formal admissions process except in some limited enrollment programs such as nursing.

	Placement for course success
	Uses math placement test after admissions to set students up for success in math.
	Uses math placement test for every student to set students up for success in math.

	Requirement for degree
	Some degrees require high levels of math; some BA degrees require no math. 
	All certificates and degrees have a math requirement but the level of math varies.  See chart in Appendix C .

	Use of math in first year courses such as sciences, social sciences, etc.
	A study was conducted of faculty and the results are in  Appendix F.
	A study was conducted of faculty and the results are in Appendix F.


Supplementary Information:

For a summary of recent related State Board actions, see Appendix A.

For a list of definitions of “career and college ready” see Appendix B.

For additional information on math course requirements at the community college or college level, see Appendix C.

For additional information on the role of Community College Placement Testing, see Appendix D.

For additional information on OUS Admissions, see Appendix E.

For additional information on the Math Proficiency Needed in First Year College Courses, see Appendix F.

POLICY QUESTIONS: 

· What does “college and career ready” mean in Oregon?

· What level of math do students need to be “college and career ready”?

· How do we align the system to best support student success?

· What will the role of placement tests be in setting students up for success?

· How is Oregon going to participate in the national conversation around these issues?

STAFF RECOMMENDATION: 
No recommended action at this time.  This conversation will continue over the coming months as we work to define these terms and address the related policy issues. 

Appendix A: Recent Pertinent State Board Actions
At their September 2007 meeting, the Board affirmed their collective intent to use as many of the existing components of the standards and assessment system as possible while improving the system over time. 

In May and October 2009, the State Board of Education adopted cut scores for PSAT, SAT, ACT, PLAN, Work Keys, Compass, and OAKS as options for students to meet the Essential Skills.  

At the January 2010 Board meeting, community colleges shared the value of placement testing as it relates to student success.  
At the March 2010 Board meeting, Oregon University system representatives shared that OUS has three admission tracks: automatic admission, standard admission, and a category for those who are lacking in credentials for admission.  OUS is recommending the Automatic track to be used in conjunction with essential skills.  OUS will use OAKS, SAT, and ACT to determine students eligible for automatic admission. 

Appendix B: Definitions of College and/or Career Ready

	Source of Definition
	Definition of College and/or Career Ready

	Achieve American Diploma Project Network
	College Ready:
College today means much more than just pursuing a four-year degree at a university.  Being “college ready” means being prepared for any postsecondary education or training experience, including study at two- and four-year institutions leading to a postsecondary credential (i.e., a certificate, license, Associates or Bachelor’s degree).  Being ready for college means that a high school graduate has the English and mathematics knowledge and skills necessary to qualify for and succeed in entry-level, credit-bearing college courses without the need for remedial coursework.
Career Ready:
In today’s economy, a “career” is not just a job.  A career provides a family-sustaining wage and pathways to advancement and requires postsecondary training or education.  A job may be obtained with only a high school diploma, but offers no guarantee of advancement or mobility.  Being ready for a career means that a high school graduate has the English and mathematics knowledge and skills needed to qualify for and succeed in the postsecondary job training and/or education necessary for their chosen career (i.e., technical/vocational program, community college, apprenticeship or significant on-the-job training).

	Dave Conley (EPIC)
	College Ready:
Students able to meet the expectations they encounter in entry-level college courses.
Source:  “College Knowledge,” 2005

	Career & Technical Education – ACTE
	Career Readiness:
Not only the academic skills necessary for postsecondary entry, but also the ability to apply those skills in real-world environments, general employability skills like time management, and more job- or industry-specific technical skills and knowledge.
Source:  ACTE: CTE Policy Watch Blog, Alisha, 6/16/2009

	Common Core State Standards Initiative (CCSSI)
	College and Career Ready:
Students are prepared to enter credit-bearing courses in postsecondary institution and have the English and mathematics knowledge and skills needed to qualify for and succeed in the postsecondary job education and/or training necessary for their chosen career (i.e., technical/vocational program, community college, apprenticeship or significant on-the-job training).

	Organization for Economic Cooperation & Development (OECD)
	Academic or scholastic skills are important determinants of educational attainment and improve the transition from school to work.  This suggests that policies that provide more resources to schools at the elementary and secondary levels are more likely to generate improved academic skills and improved future labor market outcomes.

	Arne Duncan, U.S. Secretary of Education
	Duncan said that “college-readiness skills are also career and technical skills.”
Source:  ACTE: CTE Policy Watch Blog, Sabrina, 10/16/09

	North Carolina Department of Public Instruction and North Carolina Community College System
	To provide a single system that combines all essential aspects of preparing a student or job seeker with the necessary knowledge and skills to identify, locate, obtain, and be trainable for the optimum career and/or job in their area, leading to a recognized national work readiness credential.
Source:  “Begin with the End in Mind,” PowerPoint Presentation, Steven Covey, North Carolina
College Tech Prep enables high school students to earn college credits and gain work-based learning experiences.  This puts the student on a career pathway towards postsecondary education integrating strong academic and technical instruction for high skill, high wage, and high demand occupations.  College Tech Prep includes an articulation agreement between the local education agency (LEA) and local community college to ensure a seamless transition from high school to postsecondary education without duplicating or repeating efforts.
Source:  North Carolina State Superintendent’s Career-Ready Commission Briefing Paper, 6/12/09

	Office of the Superintendent of Public Instruction (OSPI), State of Washington
	Lawmakers understood that students who graduate with a standards-based K-12 education have the skills and knowledge to be college and career ready.
Students who take CTE classes as well as academic classes in high school are better prepared for the working world, meet performance requirements of more employers, and earn higher salaries.”
-Eleni Papadakis, Executive Director, Washington Workforce Training and Education Coordinating Board

	National Center on Education and the Economy
	Whatever skills are required to succeed in credit-bearing courses at the community college level. (Marc Tucker)

	Christian Science Monitor article  (March 23, 2010)
	Ensuring that students are prepared for college-level courses upon matriculation, or for a job that can support a family.


Appendix C: Math Requirements for a Degree
At OUS many degrees require at least MTH 111. (This is the same math level required in the Associates of Arts Oregon Transfer (AAOT) degree.) However, at OUS a student can also receive a Bachelor of Arts degree without any math at the college level.  At community colleges, all certificates and degrees require math that is applicable to the career technical area the degree is in.  The math requirements at community college vary widely.  Below are ten programs for high demand, high wage occupations that require math below the Math 95 level and writing below the Writing 121 level.  To create this list CCWD used the Employment Department’s Top 20 list to identify a “career/job that could support a family”.    
Community College AAS Degrees with Math Requirements below MTH095
	Program
	Math Level
	Writing Level

	Diesel Technology
	MTH042
	Below WR 121

	Welding Fabrication
	MTH053
	Below WR 121

	Office Systems Management
	MTH065 or MTH095
	

	Dental Hygienist
	MTH052
	

	Pharmacy Technician
	MTH060
	

	Surgical Technician
	MTH065
	

	Nursing
	MTH065
	

	Alcohol and Drug Counselor
	MTH060
	

	Fire Science Technology
	MTH070
	Below WR 121

	Management
	MTH065
	

	Hospitality Management
	
	Below WR 121


List of High Wage, High Demand Jobs http://www.qualityinfo.org/pubs/presentations/gs031210owib.pdf
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In Career Technical degrees at Oregon Community Colleges, over 50% of the degrees have a math level at MTH 65 and below.  There is a “broad highway of math levels” to meet the needs of different careers.   To address how math is used in career technical programs, the community colleges have used the 2009-10 academic year to review the math proficiencies needed for CTE certificates and degrees.  This work is due to CCWD in late April and will inform this conversation.  The “broad math highway” has been informed by business and industry partners as to the math proficiency needed for career success.   The following are the math requirements in all CTE degree and certificate programs as of fall 2008. 
Summary of Minimum Math Required for CC Programs
The chart below shows the number of Community College certificates or degrees that require various levels of math proficiency (by course number).  

	
	
	
	
	
	
	
	

	Minimum Required Course
	Number of Certificates or Degrees  
	Notes

	
	 
	

	MTH 20
	24
	There are 78 certificates or degrees with minimum math requirements below Math 60

	MTH 25
	9
	

	MTH30
	7
	

	MTH 50
	25
	

	MTH 52
	8
	

	MTH 53
	4
	

	MTH 55
	1
	

	MTH 60
	107
	There are 204 certificates or degrees with minimum math requirements below Math 65

	MTH 61
	3
	

	MTH 62
	10
	

	MTH 63
	5
	

	MTH 64
	1
	

	MTH 65
	113
	MTH 65 is the Median and the Mode

	MTH 70
	31
	There are 213 certificates or degrees with minimum math requirements higher than Math 65

	 MTH 76
	6
	

	MTH 80
	9
	

	MTH 81
	3
	

	MTH 82
	5
	

	MTH 85
	21
	

	MTH 86
	12
	

	 MTH 90
	1
	

	MTH 92
	3
	

	MTH 94
	6
	

	MTH 95
	55
	There are 61 certificates or degrees with minimum math requirements higher than Math 95

	MTH 105
	10
	

	MTH 111
	37
	

	MTH 112
	6
	

	MTH 211
	2
	

	MTH 233
	1
	

	MTH 241
	2
	

	MTH 243
	2
	

	MTH 252
	1
	

	Total:
	530
	 


Appendix D: Community College Placement Testing
OUS and community colleges use placement testing to ensure students will be successful  in their classes through appropriate placement.  Community colleges have shared that they want to keep administering placement tests as the tests play a critical role in setting the stage for student success. CCWD is recommending:
a) The 17 community colleges offer their placement tests to high school seniors.  Currently all community colleges have made the tests available but not all high schools offer them. Community colleges will work with their high schools to encourage the use of the assessment so that a student could meet essential skills and have the community college placement test within a year of entering the college.   This could ensure that any student who wants to go to a community college can take the placement test for free and also use it for meeting the essential skills requirement.
b) The 17 community colleges do not have research on how OAKS, ACT, or SAT align to or predict classroom success.  In 2010, the colleges will share the placement test scores with OCCURS for a baseline of research on this issue.
The community college and university math chairs will talk with the Department of Education assessment team to research the possibility of building this math placement into OAKS. 

Appendix E: OUS Admissions Process
The Oregon University System strongly supports the new high school diploma requirements that have been produced by the dedicated, thoughtful work of the Oregon Department of Education and the implementation plan for the diploma produced by the extensive, considered deliberations of the State Board of Education.  OUS is particularly impressed by the incorporation of the requirement that high school graduation will require demonstrated proficiency in the Essential Skills of reading, writing, speaking, and mathematics.  OUS has developed a policy that actively supports the demonstration of Essential Skills proficiency.

Over the last two years, discussion has taken place within OUS about the realistic opportunities for OUS to support the Essential Skills while simultaneously maintaining the distinct mission of each of the seven OUS institutions and remaining within the capacity of OUS as a system.  The following three items are among the most important elements that entered into the OUS discussion at various times.
     a)  Over the last few years, the OUS has had the capacity to admit roughly 7,000 Oregon high school graduates.  This is a historical number that is consistent with maintaining the diverse student population unique to each OUS institution.* Any OUS policy in support of the Essential Skills will be impacted by the capacity of OUS to implement it.
     b) OUS institutions use a variety of methods to advise student placement into entry level writing and math classes.  On most OUS campuses placement is advisory, but on some campuses it is mandatory.  A placement policy in support of the Essential Skills was judged to be extremely difficult and time-consuming to formulate, develop consensus, and implement.

c) Since admission to OUS institutions is selective, priority is given to students whose record predicts that they will successfully complete their chosen course of study.  This was judged to be the single most practical basis upon which to develop an OUS policy in support of the Essential Skills.

The policy that resulted from this discussion addresses admission to OUS and not course placement within OUS.  It uses demonstrations of Essential Skills proficiency that enable OUS to predict student success at the OUS institution.  It contains intrinsic uncertainty that will only be resolved during implementation of the policy, but OUS is so strongly committed to actively supporting Essential Skills proficiency that it has decided to adopt the policy and confront the uncertainty.

Without addressing all of the issues that arose during development of the policy, and without detailing all of the elements of the policy, the OUS policy in support of demonstrated Essential Skills proficiency is most briefly stated as a two channel admission policy.  One channel – “Standard Admission” - is current OUS admission policy with the additional consideration that an admitted student can use any ODE approved demonstration of Essential Skills proficiency.  The second channel – “Automatic Admission” - requires that the student demonstrate Essential Skills proficiency by assessments with which OUS has experience at predicting student success in OUS.  At present, these assessments are the OAKS, SAT, and ACT exams in reading, writing, and mathematics.  Additional assessments could be added as OUS gains experience with their ability to predict student success.
One definition of “College Ready” is that the student’s academic and personal credentials predict that she will successfully complete her university program.

High school GPA is one feature of both channels of the OUS admission policy.  In the Standard Admission channel, each OUS institution independently establishes the HS GPA minimum for admission.  In the Automatic Admission channel, the minimum HS GPA will be the same for all OUS campuses; presumably this minimum will not be less than the highest minimum set by an individual OUS campus.

As with HS GPA, in the Standard Admission channel, each OUS institution will define the assessments of Essential Skills proficiency and the minimum scores for each assessment for admission to its campus.  In the Automatic Admission channel, the assessments will be confined to those with which OUS has experience and both the assessments and the “cut scores” will be the same for all OUS institutions. 
A first step in implementing the second channel of the OUS policy is determining high school GPA and “cut scores” on the OAKS, SAT, and ACT exams that predict student success.

The Oregon University System Institutional Research Office reports that completion of the first year of study in OUS with a minimum GPA of 2.8 predicts a high probability that the student will complete their program of study and graduate.  This benchmark can be expected to be one of the first to be used in establishing the High School GPA, OAKS, SAT and ACT cut scores for Automatic Admission.
OUS will engage in setting cut scores over the summer and has several data sets available to bring to this process:

1. The correlation of high school GPA with 1st year OUS GPA. 

2. The correlation of OAKS Math score with 1st year OUS GPA and student placement into Math 111.
3. The correlation of SAT Math score with 1st year OUS GPA and student placement into Math 111.
OUS will consult with ODE staff during the process of setting the cut scores for Automatic Admission and communicate with the OUS Board’s Academic Strategies Committee, the OUS Provosts Council, UEE and the State Board of Education about the process and its outcomes. 
OUS anticipates a positive impact of Automatic Admission on K-12 student attitude toward Essential Skills proficiency and will be in contact with ODE to determine the efficacy of the OUS policy.  Since the OUS Board annually approves OUS Admission Policy, realistic adjustments can be made if they improve the OUS goal of providing the strongest possible support for demonstration of Essential Skills proficiency.

Appendix F: What Math Do Students Need to Succeed at a Public Oregon University? 


Survey of OUS Faculty Teaching Entry Level Classes that Require Mathematics
Purpose of the Survey

The survey was intended to identify the kind of math needed in entry-level university courses that use math, but are not math courses themselves.   It consists of a set of 50 specific math problems that faculty teaching Biology, Business, Chemistry, Computer Science, Economics, Engineering, Environmental Science, Geology, or Physics rated on importance for success in their courses.  

How the survey was administered 

· The survey was conducted electronically in Spring 2009

· A total of 335 Oregon University System faculty received the survey 

· The response rate was 27%

How survey results were analyzed

· Each survey question was given a score of  1 to 5, based on the importance of the skill it represents for success in an individual faculty member’s entry level course:  1 =Least important; 5 = Most important.
· The mean rating for each question was calculated for each discipline separately and for all disciplines combined.  

· A standard deviation was calculated for each mean.  

· Questions were ranked according to their means, with high numerical values corresponding to questions/skills that faculty say are important for success in their courses.  Means between 1.00 and 2.33 indicate that 2/3 of the faculty respondents rated the skill as unimportant; whereas means between 3.67 and 5.0 indicate that 2/3 rated it as important.   

· To determine whether different disciplines require a common set of math skills, the mean scores on individual questions were compared across disciplines.  

· Survey questions were assigned to broad math subject areas, using two independent methods and the results for each method are presented separately. 

Method 1.  Categorized by Math Subject Areas The survey administrator assigned each question to one of 6 math subject areas commonly differentiated in national studies:  Calculations, Algebra (= Basic Algebra), Statistics, Geometry, Trigonometry, and Advanced Algebra.  This method allows comparison of the survey results with studies outside Oregon.

Method 2.  Categorized by Oregon Mathematics Standards Seven high school math teachers, who participated in writing the current 2009 Oregon Math Standards, individually matched each survey question to a specific Oregon Math Standard.   The results were used by the survey administrator to assign each question to the broader math subject area that includes the relevant standard.  In cases of disagreement in the assignment of questions to standards, a consensus subject area was chosen, or a hybrid of multiple subject areas was created.   This method yields a set of subject areas that are complicated because of partial overlaps.  Patterns nonetheless emerge from the analysis and the method is useful because it allows direct comparison of the survey results with the Oregon Math Standards.  
How survey results are presented

· Results are presented in tabular and graphical form, as follows:
Method 1.  Categorized by Math Subject Areas 
Table 1 and Figures 1a through 1d (available in full report) group the survey questions according to Method 1, and show the relative importance of particular math subject areas for each of the disciplines included in the survey.   The “All Discipline” average is included in each set of bar graphs to facilitate comparison among sets.  

Tables 2 and 3 (available in full report) list the questions rated among the top ten (Table 2) or bottom ten (Table 3) in importance by each discipline.  This permits side by side comparison of different disciplines’ ranking of individual questions and math skill areas.

Table 4 (available in full report) lists all of the survey questions, grouped according to Method 1, and shows the mean score for each question by discipline.  

Method 2.  Categorized by Oregon Mathematics Standards

Table 5 and Figures 2a through 2d (available in full report) group the survey questions according to Method 2, and show the relative importance of particular math subject areas, as defined by the Oregon Math Standards, for each of the disciplines included in the survey.   

Preliminary Conclusions
· Although there are differences in the math proficiencies required by different disciplines, there is a core of skills that are commonly required for entry-level university courses in all of them.  Moreover, despite the use of different categories in Methods 1 and 2, and considerable variability of category assignment in Method 2, there is remarkable agreement on the core of important math skills.  Specifically, Methods  1 and 2 both show that

· Most disciplines agree on the importance of Calculations/Middle School math, Basic Algebra and Statistics

· Most disciplines agree on the relative un-importance of Geometry and Advanced Algebra.  Trigonometry, a category not represented in Method 2, was also rated low in importance by most disciplines.    

· No single discipline regards all of the math skills in the survey as important, although Engineering and Physics come extremely close.

Anticipated Use of the Survey

Upon its completion, the analysis will be transmitted to the Oregon Department of Education for their consideration as they establish the proficiencies needed to fulfill the Math Essential Skills requirement of the new Oregon High School Diploma

	PROBLEMS RATED MOST IMPORTANT
	
	PROBLEMS RATED LEAST IMPORTANT

	Survey Problem #
	Consensus Subject Area
	
	Survey Problem #
	Consensus Subject Area

	1
	Middle School /Algebra I
	
	14
	Algebra II/Algebra I

	8
	
	
	43
	

	21
	
	
	45
	

	4
	Algebra I/ Middle School
	
	48
	Algebra II 

	5a
	
	
	50
	

	5b
	
	
	24
	Geometry

	7
	
	
	25
	

	20
	
	
	
	

	35
	
	
	
	

	38
	Statistics 
	
	
	

	39
	
	
	
	


Table 1: Alignment of Survey Problems to Oregon Math Standards

The consensus subject area is the result of individually asking seven Oregon high school math teachers who participated in the Math Panels that established the Oregon Math Standards to align each survey problem with an Oregon Math Standard.  The survey problem numbers in the left table are those rated most important for success in entry level university classes that require math by the university faculty who teach those courses, and the problems in the right table are those rated least important by these university faculties for student success in their entry level courses that require math.

Questions consistently rated MOST Important 
(Agreement > 50%)

(Bold, Italicized, Underlined and Shaded Text = Oregon Math Standard Alignment 
by Oregon High School Math Teachers Who Participated in Math Standards Development)
1. One hundred is multiplied by a number between 0 and 1. The answer has to be

A.  less than 0. 
B. between 0 and 50 but not 25. 

C. between 0 and 100 but not 50. 

D. between 0 and 100.
1 _____
2 _____
3 _____
4 _____
5 _______
Middle School /Algebra I
3. Which of the following is an example of a graph showing exponential growth?


 A. [image: image2.emf]


B. [image: image3.emf]
C. [image: image4.emf]

D[image: image5.emf]
1 _____
2 _____
3 _____
4 _____
5 _______

Algebra I
4. If a is a positive number and b is a negative number, which expression is always positive? 



A.  a−b 

B.  a+b 

C.  a×b 

D.  a÷b




1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
5. a.   Len runs a mile in 8 minutes. At this rate how long will it take him to run a 26-mile marathon? 


A.  3.25 minutes
B.  3.25 hours

C. 3.47 minutes

D. 3.47 hours


1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
    b. Which of the following problems can be solved using the same arithmetic operations that are used to solve the problem above?










 
A.  Len runs 26 miles in 220 minutes. How long does it take him to run each mile? 
B.  A librarian has 356 books to place on 18 shelves. Each shelf will contain the same number of books. How many books can the librarian place on each shelf?
C .  A cracker box weighs 200 grams. What is the weight of 100 boxes? 
D.  Each basket of strawberries weighs 60 grams. How many baskets can be filled from 500 grams of strawberries? 

1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
7. The radius of the earth’s orbit is 150,000,000,000 meters. What is this number in scientific notation? 
A.
15 × 10 −11

B.     1.5 × 1011

C.     1.5 × 1010

D.   15 × 109

1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
Questions consistently rated MOST Important 
(Agreement > 50%)

(Bold, Italicized, Underlined and Shaded Text = Oregon Math Standard Alignment 
by Oregon High School Math Teachers Who Participated in Math Standards Development)
8. The cost of an afternoon movie ticket last year was $4.00. This year an afternoon movie ticket costs $5.00. What is the percent increase of the ticket from last year to this year?

A.  10%

B.  20% 

C.  25%


 D.  40%


1 _____
2 _____
3 _____
4 _____
5 _______
Middle School /Algebra I
20. Solve for x. 
2 x − 3 = 7








A.  −5 


B.  −2 


C.   2 


D.  5 

1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
21. One millimeter is— 









A.  1/1000 of a meter
B.  1/100 of a meter. 
C.  100 meters. 

D.  1000 meters.

1 _____
2 _____
3 _____
4 _____
5 _______
Middle School /Algebra I
35.  Which of the following is smallest?







A. 1010
B.  100

C.  10-1

D.  10-10
1 _____
2 _____
3 _____
4 _____
5 _______
Algebra I/ Middle School
[image: image6.emf]38. The graph on the right represents the closing price of a share of a certain stock for each day of a week.

Which day had the greatest increase in the value of this stock over that of the previous day?
A. Tuesday

B. Wednesday
C. Thursday

D. Friday

1 _____
2 _____
3 _____
4 _____
5 _______













Statistics
[image: image7.emf]39. The scatter plot on the right shows the ages


of some children and the distance each child lives from school.

Which statement BEST describes the relationship between age and distance from school?

A. As age increases, the distance from school increases

B. As age increases, the distance from school decreases.

C. As age increases, the distance from school remains constant.

D. There is no relationship between age and distance from school.

1 _____ 2 _____ 3 _____ 4 _____ 5 _______ 







Statistics
Questions consistently rated LEAST Important 
(Agreement > 50%)
(Bold, Italicized, Underlined and Shaded Text = Oregon Math Standard Alignment
by Oregon High School Math Teachers Who Participated in Math Standards Development)
14.  Factor.  One factor is given. 
f(x) = 4x3 - 4x2 + 120x

Factor:  x + 5


1 _____
2 _____
3 _____
4 _____
5 _______

Algebra II/Algebra I
4. The volume of the cone is __?__ cm3. 



[image: image8.emf]

A. 2592π

B. 3240π


C. 7776π

D. 9720π
1 _____
2 _____
3 _____
4 _____
5 _______
Geometry
[image: image9.emf]
25. What is the volume left in the cylinder after the shaded cone region is removed?




A. 1,024π in3 

B. 1,536π in3

C. 2,048π in3

D. 4,096π in3

1 _____
2 _____
3 _____
4 _____
5 _______





Geometry
43. Find the center, foci, vertices and co-vertices of this ellipse: 





(X - 2)2  + (Y + 6)2 = 1


    25
       9
1 _____
2 _____
3 _____
4 _____
5 _______

Algebra II/Algebra I
45.  Calculate:

log 216
+  log 232

log 3 9 + log 3 27


1 _____
2 _____
3 _____
4 _____
5 _______

Algebra II/Algebra I
48. Use an inverse matrix to solve the linear system:






-9X + 7Y = -132




-3X -1Y = -24

1 _____
2 _____
3 _____
4 _____
5 _______

Algebra II
50.  Solve this equation by factoring:   7½  X2 + 30X -157½   =  - 67½ 



1 _____
2 _____
3 _____
4 _____
5 _______

Algebra II

1

