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1. What do you see as the differences between a student who is prepared for college level math and a student who is not?

Higher Ed Admin
· Knowledge- Know how these concepts equivalent to Algebra I, Geo, Algebra II
· Skills- Faculty with math- Can apply knowledge to unique situations
· Attitude- Independent student skills
· Use technology in appropriate manner
· Calculator
· Spread sheets-graphs
· Ability to persevere while problem solving-- Understand that persisting is the key to success (3 respondents)
· Reading/analytical abilities
· Facility with arithmetic and algebra
· Have basic arithmetic and math skills (order of operations, fractions)
· Prepared students know that they may be more time required and committed to their math studies than for other courses/disciplines
· Know what they don’t know
· Motivated learners
· Knowledge of algebra, geometry, pre-calculus
· Minimum 3 years HS math courses, but 4 years ideally
· Problem solving skills
· Cannot pass entrance test in basic mathematics
· Has been recommended to take remedial course in mathematics
· Who has a parent who is not math-phobic
· Someone who is able to focus
· Someone who has self-confidence
· Someone who is comfortable in asking questions
· Someone who has taken math all 4 years of high school.
· Student takes much longer to complete degree requirements
· Student sees some degrees beyond their personal timeframe for completion
· Students get discouraged
· Without remediation, some degree/career choices are beyond them
· Students do not have the prerequisites to pursue a variety of courses at the college
K-12 faculty
· Has ability to learn independently
· Good knowledge and skills, organized/well structured (2 respondents)
· Good time management (2 respondents)
· Responsible to class responsibilities
· Able to think critically (2 respondents)
· Not being afraid to make mini tables 
· Poor skill base
· Need a lot of prompts
· Able to apply knowledge to real-world problem solving
· Can think creatively but also understand fundamental algorithms
· Can explain their reasoning
· Can apply technology to solve problems
· Understand basic algorithms
· Can get answer but not explain how they got there
· Self-confidence , intimidated by a mistake (4 respondents)
· College-4 year
· Strive for higher degrees, motivation (2 respondents)
· Community college
· Study habits, frequency of doing the HW assignments, being prepared for each class, asking about missed work when absent. These are the things that separate the prepared college level student from the unprepared
· Can use multiple representation
· Problem solving/reasoning
· Foundation of basic math topics as well- number sense, algebra, geo, algebra II
· Can decide what is important and compose their own notes
· Depending on the area of interest in college it may be the level of math above Algebra II (pre-cal, calculus, etc)
· Non-college student would likely not take pre-calc, etc.
· Some students may take non-CP math which would make their high school pathway different
· Ideally, they should both be the same: Can explain and defend your answer.
· A student who is prepared is a hard working, self-disciplined student. A student who is prepared is a good problem solver and can struggle through a problem to come up with a reasonable solution. 
· A student who is not prepared lacks basic math skills and motivation to work hard and succeed.
· Lack of understanding
· Communication
· Can apply previous math knowledge to problem solving
· Basic foundations of math concepts are solid to allow for next levels of depth and understanding
· Background of appropriate coursework from HS- Algebra I, geometry, Algebra II and trigonometry
· Facility with technology
· “Holds on to” material from previous classes and applies it to new situations
· Good work ethic and perseverance (4 respondents)
· Need basic skills, ability(2 respondents)
· Can communicate, reason, and problem solve
· Students who can apply knowledge
· Has personal strategies for time management and organization (2 respondents)
· Has had success in HS math courses (B)
· Has taken 4 years of math in HS
· Has had to repeat courses in HS sequence
· Taken minimum requirement
· Puts no time in outside of school
· Math requires practice
· Does not have a good background in basic computational math without a calculator
· Students struggle with core basic skills, fractions, decimals and percentages. They lack problem solving abilities. They have poor self-management skills. They don’t take responsibility for their own learning.
· Student needs to be able to work independently
· Student needs to be able to work persevere
· Student needs to be able to seek help
· Student needs to have basic computational skills
· Student needs to be able to read, be detail oriented, thoughtful about the work 
· Proficient in the skills and knowledge that are attained as the foundations of college level math
· Comfort with subject matter
· Support system and influences

Math Ed consultant
· Habits of mind/working first and foremost
· Understanding concepts deeply and having the ability to articulate clearly understandings
· Seeing themselves as learners and mathematicians and also the discipline as understandable and accessible to share to others

K-12 admin
· Prepared for college math: able to draw on a variety of math content to solve an unfamiliar problem; Not prepared for college math: unable to see connections and generalize math knowledge to use in unfamiliar situations
· Competent in Algebra II, Geometry, Pre-Calculus, Statistics
· Automaticity in number sense, estimations
· Perseverance
· Desire and ability to understand over memorize; conceptual understanding (2 responses)
· Procedural fluency
· Explain reasoning
· Motivated-grades
· Critical thinker, Independent problem solver (2 responses)
· Self-Motivated (2 responses)
· Proficient with key concepts
· Strong work ethic (3 responses)
· Connections between concepts
· The difference is 3 years of HS math with an MCAS passing score versus 4 years of math culminating in the SATs along with pre-calc, APCalc or Stats.
· I think the college level math program/track must be the model for all MA HS graduates.
· Confidence (4 responses)
· Study skills/habits (2 responses)
· Content knowledge
· Opportunity to learn/lack of (2 responses)
· Support/intervention (2 responses)
· Lack of content knowledge
· Motivation (2 responses)
· Can apply/utilize math skills in problem solving, real life situations, and in other content areas (science, tech, engineering, etc) (5 responses)
· Uses literacy skills (speaking, writing, reading) to talk about and write about math
· A student prepared for college level math will have completed 4 years of HS math including calculus and will have the ability and skills to use math to problem solve and a student who is not will have taken 2-3 years of HS math and is still struggling to learn the math rather than using math for problem solving
· Skills acquired, good problem solving ability, understanding math as a process
· Student being offered appropriate curriculum for preparation
· Prepared students are competent with math practices, e.g. make sense of problems and perseveres in solving
· Expectations
· Self-direction
· Time management
· Mindset (growth vs. fixed)
· How one views disappointments
· Facility with number skills and calculators
· Conceptual understanding of numbers, relationships and math models
· The ability to communicate such understandings in spoken/written form as well as through mathematical consultants


Higher ed faculty
· Habits of mind 
· Algebra/geometry skills
· Ability to solve word problems-- See math problems as sentences and freeze (2 responses)
· Inability to work with equations, fractions
· Poorly prepared math students often focus on “Tell me what to do; show me how to do it.”
· Poorly prepared students also often have difficulty focusing on task in class
· Algebra is a indicator of college level math preparation
· Facility with math computation/Good mental math skills (2 responses)
· Students who are prepared are able to begin taking classes without taking pre-req math courses
· Students are able to build in their prior experiences in math and make some connections in nursing, science, etc.
· Good number sense (3 responses)
· Confidence in numerical manipulation
· Mental arithmetic vs. calculator grafted to their hand
· Arithmetic of fractions in a particular harrier
· Lack of estimation/ reasonableness/consistency check
· Reasoning skill vs. “just do it this way because I was taught” (I.e. critical thinking about math)
· Read well- i.e. read and understand and translate word problems
· Ability to conceptualize a problem and create an algorithm
· To think mathematically
· Perseverance in a solution
· A college ready math student should be able to complete or tackle simple reasoning calculations in arithmetic, algebra and basic mathematics.
· Should be able to score more than average on an elementary math examination
· Think independently
· Practices
· Participates
· Cannot take notes
· Cannot “study math”
· Needs constant help because cannot see connections
· Cannot use calculator

K-12 Consultant
· Is knowledgeable of a facility with basic skills
· Able to think and reason algebraically
· Able to solve non-routine problems
· Knowledge of how to access and apply basic concepts and skills from algebra, geometry, or trig.

Higher ed policy
· Fear/Phobia in non-prepared students
· Problem solving persistence in prepared students
· Basic computational skills in prepared students
· Other elementary concepts in prepared students
· Math curiosity in prepared students

2. What are some of the challenges of narrowing the high school to college math readiness gap?

Higher ed admin
· Professional development of faculty
· Connecting High School and Higher education  faculty for vertical conversations
· Emphasizing the importance of college placement testing in HS students as they transition to college
· Expectations not consistent in public school districts
· Disconnect between K-12 and Higher ed. Expectations (2 responses)
· MCAS vs prerequisite college skills
· Grade inflation- disappointment in future courses
· Take-home exams/multiple choice tests
· Ability to combine skills and apply skills vs. repeating patterns
· Alignment  between assessment and expectations
· Assumption that high school graduate = prepared for college level work
· More clearly defining and differentiating math requirements for college vs. career. 
· Four years of high school math not required (also science—applied math) (3 responses)
· Common core
· Content
· Technologies for teaching
· All student standards for excellence
· Clear objectives
· Knowledge
· Skills
· Attitude
· Teachers K-20 understanding the original nature of mathematical development
· Understanding by administrators, curriculum developers, test developers that math content doesn’t equal math pedagogy
· Greater awareness by all teachers and administrators that math education has its own knowledge and findings.
· Math phobia or math work-around habits of advisors, teachers, staff
· Reluctance of many math teachers to use project-based, applied pedagogies
· Assumption of some math teachers that most people can’t do math and that’s OK
· Lack of consistency among math teachers about what should be taught
· Fact that many successful professionals have managed to do without

Other
· Preparedness of the K-8 group, especially the K-5/6
· If emphasis is put on early conceptual understanding
· There is more curricular coherence
· Emphasis at HS should be on connections to college and application beyond this

K-12 faculty
· Student motivation to work. Raise expectations—college level work will be a huge leap. Knowledgeable guidance department to  inform students—provide reality check. (2 responses)
· Rigor in lower-level classes (3 responses)
· Building self-confidence within student who think they can’t do math
· Making sure all high schools/all schools are on the same page for curriculum
· Getting more student to point where they can take advanced math in HS i.e., calculus, statistics
· Grade 10 MCAS has lower threshold for performance, sends wrong message
· More content K-12 vs. higher order thinking skills needed for college
· Positive collaboration between 9-12 and 13-17. Educating 9-12 what is expected of students prior to entering college. Developing a stronger curriculum/study skills 9-12.
· Teacher expectations—work from common goal.
· Administrator support.
· Time: When can we meet to discuss strategies?
· Is there a difference between math expectations at different colleges?
· Need to include elementary and middle schools, because there are gaps/transitions between them all
· May have to double up the math in junior/senior year to teach what would be taught at freshman level college
· Extra sources for struggling students= money from somewhere
· Retention: some very basic skills may be lost because they are not used
· Without four years of math students would may become not ready 
· Pre-requisite requirements
· Inferential learning- balance between drill and kill and inferential learning
· Common assessments (everyone on same page)—align placement tests (2 responses)
· Certain grade or content knowledge to move on
· Students held accountable for lack of mathematical knowledge
· 4 years of math in HS (2 responses)
· One size fits all course pacing- some kids take longer
· Slow progress in middle school for many students
· Remove the “need” to take calculus
· Attitudes of students to further education- importance of higher ed.
· Work ethic
· Problem solving/critical thinking skills
· Self-motivation, self-advocacy
· Math readiness
· Aligning curriculum- knowing the levels of the college math courses and vice versa
· Understanding/aligning use of technology
· Knowing that colleges are accepting students who are unprepared upfront
· Differences in teaching math? Lecture for the entire class like in college?
· Enhance focus on mathematical thinking/modeling
· Improve the math background of the elementary teachers
· Lower expectations on student responsibility in education
· “MCAS” ready test takers
· Covering a lot, but not learning a lot
· Student presence and willingness to work hard because it will make you have a sense of accomplishment
· Both K-12 and colleges need to collaborate on what is important/necessary
· Disconnect between MCAS scores, SAT scores and Accuplacer scores
· K-12 scores/parents satisfied with graduation vs. being qualified to be successful in college
· Communication of expectations
· Identifying the gap
· Re-teaching core and Gap skills
· Time allocation to math in High School
· Monitoring performance for improvement and readiness
· Motivating students to work and succeed
· Getting all students to take ownership for their own learning
· Helping prepare students for Accuplacer/entrance exams (giving practice problems, introducing them to the question types)
· Having students take ownership of their learning
· Have students know, by memorizing, basic math facts- hopefully, this will lead to understanding and application
· Accuplacer tests on these facts

K-12 Consultant
· Better definition of what “College math readiness” actually means
· Assessment expectations-disconnect- HS/college (eg. MCAS, Accuplacer)
· College entrance math requirements (Examination of what HS courses completed and what level of success)

K-12 admin
· Slowing the progression of students through mathematical concepts to develop deeper understandings
· Opportunities for discussion/alignment between K-12 and college
· Lack of content knowledge or confidence on elementary (or middle) school to fully prepare students for HS
· Time with staff and admin to adopt the new MA standard
· Money for new texts, program
· Time to re-align 
· Starting rigorous math courses in Middle school to give students the time to successfully complete four years of HS math to prepare for college (2 responses)
· Hiring highly effective math teachers who are skilled teachers and have contact knowledge through upper levels of math at all types of students
· Common understanding of HS/college math expectations (2 responses)
· Education for parents in order to foster math literacy and support
· Creating more vibrant math curriculum to better engage students
· Providing real student centered remediation and refreshers
· Lack of assessments—formative and diagnostic
· Interventions—supports to fill in the gaps including use of technology (virtual learning) and peer mentors
· Need for strong, coherent, consistently implemented curriculum
· Awareness—students need to know that they will need to know/understand math to go to college
· Great teaching—not going over the homework everyday; RTI tiered instruction, small group work, rigor 
· Main challenge: how do you intervene when data and early assessments show the student is not ready or progressing as planned.
· Communication of expectations—content’s work “output”
· Time with college staff
· Level of rigor—is it comparable
· What do college classes look like? Are HS classes moving toward this model? Are students able the handle the demand? Independence?
· Course sequence? Does it get kids where they need to be in terms of content/graduation requirements?
· PR campaign to target parents who want their child in Grade 8 Algebra and AP Calculus whether they are ready or not.
· Enhancing math knowledge for teachers Pre K-8 (2 responses)
· Teacher prep/knowledge
· Defining “readiness”
· Variety of H.E. entry levels
· Student attitude
· College entrance requirements
· Focus on 1 year of testing in HS. NY requires 3 years of testing (different model- local assessment state data collection
· Lack of pathways to higher level math in HS. Grade 8? Algebra, Geometry, Algebra II, Precalc/trig, Calc
· Pick one model Alg I, Alg II
· Cross-grade ownership of Pre K-12 math instruction
· Formative assignments throughout the school year to monitor student growth and to inform instructors
· Need to form strong partnerships with families so that kids don’t lower their expectations early on and close doors to their futures (2 responses)

Higher ed faculty
· Only 3 year math requirement in HS
· Not much accomplished between HS/Post grad institutions
· Too much too soon prevents true understanding
· Students need to understand that they really will need math skills
· Teaching more deeply so that facts/skills stick
· Students who will ask questions if there is a something that’s a gap for them
· Make expectations known and make practice tests and review material widely available. Don’t be surprised by Accuplacer (e.g. you cannot use a calculator, so can you factor a trinomial without a calculator)
· Fourth year math, co-courses at college, etc. Great!
· College math curricula are varied and variable, but K-12 curricula don’t change very rapidly and may only offer 1 or 2 options
· Placement assessment is a nightmare. One test does not fit all!
· Mixed messages from advisors and counselors on what math is need in college
· Cultural changes: higher ed reluctant to “move down”, K-12 reluctant to “move up”
· Placement exam not taken seriously
· Develop in students the love of math
· Making math less-evil i.e. teaching math with fun

Higher ed policy
· Educators (elementary school) who convey their own math phobia and/or who have weak fundamental math knowledge
· Insufficient vertical curricular alignment that leads to poor student performance at transitional points
· Lack of syllabi

Question 3: What actions can be taken so that more students have a seamless transition between high school and college level math?

Higher ed faculty
· Communicating between K-12 and higher ed faculty
· Make sure definitions of class content and skills gained is clear
· High expectations
· Work on math study skills
· Harmonize the curriculum of both in a seamless fashion to promote transition
· Provide extra help for students in HS in prep for college
· Senior year course—modeling or quantitative reasoning that reinforced algebra and arithmetic topics
· Improve content knowledge and pedagogical knowledge of K-8 teachers
· Improve the reasoning ability of students
· “Less is more”-teach fewer concept K-12 to create greater depth of understanding
· Have HS teachers and students attend/sample college classes and labs
· Have college teachers and students participate in HS activities
· Acclimate
· 4 year math requirement in HS avoids brain drain
· College to HS partnerships (like CCCC) but in disciplines
· Professional development connecting teachers, higher ed faculty and advising staff
· More transparency in placement and testing processes
· 4 year to 2 year partnerships to meet profound developmental needs
· More public communication by college departments

K-12 faculty	
· Increase the rigor and relevance of your senior math courses. Make the class accountable toward the college standard level entry class.
· Strong foundation on Algebra skills
· Placement tests
· Collaboration/communication between college and HS (4 responses)
· Rigor and Development of conceptual understanding and critical thinking
· Visits—student to colleges to actually see what is expected of them
· K-16 vertical articulation of curriculum expectations –has started here with somewhat with new framework—how familiar is higher ed with new frameworks, and are they in agreement?
· Each student required to take on online course in HS
· New PARCC assessment developed by vertical K-16 educators to really demonstrate college readiness
· Visit college classes
· Make sure students master basic skills
· Keep expectations high, hold them accountable, make expectations clear
· Unify across all grade level transition
· Raise the rigor and accountability at the high school level
· Include parents in the process
· Dual enrollment
· AP
· 4 years of Math mandatory (7 responses)
· Clear expectation in regards to BS vs. BS—possibly two different HS routes
· Merit promotion—summer school for at-risk learners does not equal a one year course. Student must pass benchmarks to move on
· Senior year must be more rigorous--Students should be expected to take notes as if they are in a college class; More debate, modeling, and discussion of concepts ; Less drill and kill senior year, more application
· Identify college path as young as possible
· Encourage strong math background whether college intent is math or not
· Implement courses with support for those students that need extra help
· Expectations should be equal for all students
· Understanding at each level what and how math is taught and what needs to be mastered and retained to move on to the next level
· More vertical communication between teacher, student and higher ed, parents and higher ed before entering college—start at grade 9 or 10
· Communication—what is the Accuplacer—how to take it  (sample question, practice tests, websites to go on) (5 responses)
· Increase awareness of all the majors that require math in college
· Give exams in class without the use of a calculator
· Keep class sizes smaller so teachers can give individual students more attention

K-12 consultant
More collaboration between HS and college
· P.D. Courses taught by both HS and college
· LASW together—understand the development of ideas and thinking across 12-20
· Better collaboration between HS/college administration and staff
· Better definition/clarification of what exactly students need to know and be able to do to be successful in college math
· Efforts to increase the abilities of teachers at all levels to know and teach math

Higher Ed Admin
· What college academic life is like
· Dual enrollment for senior year math course
· Clarify math requirements for college vs. career programs and expectations
· Early intervention with diagnostics, Accuplacer in 11th grade (3 responses)
· “Minicourses” designed to remediate deficiencies for incoming students
· Students in grade 12 get exposure to college
· Conversations, Share course expectations between high school and college faculty (2 responses)
· Share exit and initial assessments
· Professional development for teachers (take away anxiety at lower level grades)
· College/preK-12 determine math course requirements particularly for HS—Require 4 years math at HS
· Vertical Alignment
· Properly preparing HS students for college placement tests
· Ensure that all HS require math every year (2 responses)
· Throw out both MCAS and Accuplacer and start over
· Work on curricular alignment as we are in Berkshire County—HS teachers and college
· Provide joint professional development for HS and college teachers
· Set high standards for excellence-hold faculty and students to high standards
· Assessment based on outcomes
· Seamless curriculum throughout Kindergarten upward
· Fourth year math in HS good—also do review of basic mathematics
· Student’s responsibility for learning math—homework—it will increase with each course in college. Develop study skills, good habits, logical think etc. 
· Make math anxiety/study skills material in available YouTube? 

K-12 admin
· Clarify the expectations—“no surprises”
· Approve publishers whose curriculum materials "work”
· Align assessments—secondary ed prepares students for MCAS yet many of the math topics on MCAS are not tested on Accuplacer (3 responses)
· Require 4 years of math (3 responses)
· Implement proficiency-based courses
· Much professional development for teachers is needed to teach the new frameworks well
· Keep teaching through grade 12—don’t stop after 1 semester!
· We are on the right track if our MCAS becomes a better indicator of readiness
· Feedback—give students the corrective feedback they need to grow
· Curriculum alignment—continue to bring K-12 and higher ed together! Create a forum with HS and college faculty members panel discussion to increase the understanding of college expectations beyond skills ex. Study habits, skills note taking assessment types and expectations (3 responses)
· Educate students about expectations of colleges (2 responses)
· Expose students to a college course as a requirement for graduation
· Focus on study skills, reading textbooks, etc.
· Common understanding of PK-16 expectations to be successful at college math; Vertical articulation discussions: PK-5—6-8—9-12—13-16; if HS math teachers had this information, they would be able to ensure students had foundation skills for success in content (4 responses)
· Time and resources to implement the new standards
· Time and resource to have well-trained (in math) teachers at all school K-12
· Frequent formative assessments vs. annual
· Pick a pathway and stick to it so we all talk about the same thing (Alg I, Geo, Alg II) and ad a 4th year or drop Alg I to 8th, to allow 3-4 years at HS (calc or pre-calc)
· Tests at each level so every college calculates what student know of still have to be proficient on or give Accuplacer in Grade 11? 
· Teachers taking Accuplacer for PD
· Course content for HS math should be directly linked to college courses
· Discussion/exposure to college expectation (college students visit HS in addition to admissions dept. or professors)
· Identify gaps in knowledge consistently and address consistently
· PD to K-12 teachers in math content and then pedagogy
· ID schools where students are successful in college math
· Use data—multiple forms
· Communicate
· Share resources
· Higher Ed Policy
· Implement common core standards in Mathematics (fewer, deeper)
· Provide sample syllable and course materials online
· Strengthen math knowledge/math application of students in elementary education preparation programs
· Don’t fail getting the message out to all teachers
· Educating public/parents of students 
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