Math 081
Mathematics Success Strategies

Shoreline Community College

The Basics

· The course is worth 2 credits, and meets 2 days per week for 50 minutes.
· The curriculum is made up of modules covering roughly one study skills topic per class period.  It is NOT a homework session.  
· The students this year were required to be concurrently enrolled in Elementary Algebra.  

· The course grading is Pass/No Credit.  Students pass if they attend class and if all assignments are satisfactorily completed in a reasonable amount of time (at the discretion of the instructor).  
· Students keep all of their assignments organized in a journal.  Most class days start with some time for students to reflect on the day’s topic by answering some questions in their journal.  The journals are collected periodically and graded.  
· The course strongly emphasizes taking responsibility for your learning and becoming independent learners.  The Student Attributes from the Transition Math Project’s College Readiness Standards are highlighted throughout the quarter.  

· This year we used the textbook Winning at Math, 4th edition by Dr. Paul Nolting.  
· The Math 081 instructor visits relevant math classes during registration time to promote the course.  We inform advisors of the course and distribute flyers around campus.  We also encourage math instructors to individually talk to students they feel might benefit from the course.  
· We first offered the course Fall quarter 2007.  The course was offered Fall, Winter, and Spring quarters.  Enrollment ranged from 5 to 13 students.  
Syllabus

Mathematics Success Strategies

Math 081

Required Course Materials

Text:  Winning at Math, Fourth Edition by Paul Nolting, Ph.D.  
Notebook or Journal

Math 080 (Elementary Algebra) course materials 

**You may desire to use the course website at some point in the quarter.  I recommend you have a place in mind where you can access the internet if you need to!

Prerequisites

Enrollment in this course requires concurrent enrollment in Math 080, Elementary Algebra.  The same prerequisites apply.  

Course Description


Students learn organizational and time management skills, skills for independent learning, problem-solving approaches, test-taking strategies, and techniques that promote confidence and success in mathematics.

**This course is not a homework help session.  We will not be focusing on specific problems from your Math 080 class.  Rather we will study general strategies that can help you succeed in Math 080 as well as any math courses you might take in the future.  


Each class period we will cover a topic related to success in mathematics.  Some of the topics we’ll cover are:  

· Getting Help

· Organization and Time Management

· Studying Techniques

· Calculator Use

· Reading and Using a Textbook

· Test Preparation and Test-Taking

· Reducing Anxiety

· Mathematical Justification

· Evaluating Test Results

· Problem-Solving

· Memorization

· Your Learning Style
· Applying Mathematics to Your Life

Grading 

Your final grade for this course will either be a P (Pass) or NC (No Credit).  To pass Math 081, you must satisfactorily complete all assignments in a timely manner and participate in class activities.  I will collect assignments and check your journals to determine whether each completed assignment is satisfactory or unsatisfactory.  If an assignment is unsatisfactory, you must correct or redo the assignment in order to receive credit.  Assignments can also be found on the class website.  Missing more than four classes may result in an NC grade; please see me to discuss your grade if you miss four or more classes.  We will not have any exams in this course.  

Getting the Most Out of Math 081


Participate—much of our class time will be spent in discussion.  We will all get much more out of the class if you are willing to share your thoughts!


Do your best on all assignments—remember that everything you do for this class is supporting your work in Math 080 as well as any math classes you take in the future.  It may even help you in your future career.  Let this motivate you to take your work seriously in this class!


Share suggestions—If you think of something about learning math that you’d like us to spend some time talking about in class, I’m definitely open to ideas.  Feel free to share your suggestions with me, and we’ll see what we can do!     

Schedule of Topics
A possible schedule of topics is listed, but the instructor is free to change the order, spend more time on topics, and add topics to meet the needs of the students.  

	1
	Getting Help

	2
	Time Management and Organization

	3
	Note-taking and Homework

	4
	Reading the Textbook

	5
	Test Preparation and Test-taking

	6
	Test/Math Anxiety

	7
	Using Calculators

	8
	Evaluating Test Results

	9
	Problem-Solving Day 1

	10
	Problem-Solving Day 2

	11
	Mindset

	12
	Memorization

	13
	Your Learning Style

	14
	Justification

	15
	Applying Math to Your Life

	16
	Verbalizing Math

	17
	Final Exam Preparation


Sample Assignments

All assignments are organized in a journal.  The journal is collected periodically and graded.   Most days a reading assignment from Winning at Math is also given, related to the next topic.  Here are just a few of the journal assignments.  
· Finish writing out your daily schedule for the week.  Decide when you will study math, and be sure to include where you will study.  

· Write your math autobiography.  It should be about a page long.  You should write about experiences you've had in math that formed your opinions and attitudes about the subject today.  This should not be a list of math classes you've taken, but rather a reflection on important experiences you've had that shaped your view of learning mathematics.

· Write a paragraph describing the methods you used to solve the story problems we did in class. 
· State your learning style (visual, auditory, or kinesthetic) and write down 3 study goals for your first Math 80 exam that relate to your learning style.  

· Write at least 1/2 page describing what your mindset is when it comes to your math class (growth or fixed), and how it affects how you learn math.  

· Answer these three questions in your journal: 

· What is the highest level of math you need to take to complete your major or program?  
· Why do you think you are required to reach this level?  
· How do you see yourself using the skills you gained in math classes in your future career?  Remember that you learn skills besides number-crunching in math classes, such as problem-solving, logic, and analysis of information. 

Sample Lesson Plans
Your Learning Style—Instructor Lesson Plan

Emphasize that today’s lesson will help students become independent learners!  Remind them again of the student attributes in the Transition Math Project’s College Readiness Standards.  

The three types of learning styles we’ll look at are visual, auditory, and kinesthetic.  Describe each briefly.  Get students into three groups, and first have them discuss which learning style they think they identify most with.  

Next, assign one of the types to each group.  Have them come up to the board and write down as many things as possible that someone with the given learning style could do to succeed in a math class.  Have one person from each group report on what they come up with.  

Then look at the lists of study tips for each learning style in the textbook.  

Homework:  Take the computerized learning styles inventory in the Math Learning Center after class.  In your journal, state what your learning style is and write three study goals for the next test that involve your learning style.  

Mindset—Instructor Lesson Plan

· Start by showing students again the Student Attributes from the Transition Math Project’s College Readiness Standards.  

· Have students individually reflect and write in their journals on the following topic:  Think of something that you are good at and that you enjoy, whether it is in or out of school.  Write down what it is and how you learned it.

· Next organize people in small groups and have them discuss the common elements of how they learned, for example watching others, practice, significant mentors, etc.

· Next have students individually reflect and write in their journals on another topic: Think of something that you have tried to learn, but of which do not feel you’ve acquired mastery.  Write your learning experience.  How did you start out?  What were the significant turning points? Etc.

· Have the students form groups again and discuss their reflections.

· Have a discussion with the entire class about what promoted success, and what caused people to veer off course.  

· Hand out the paper on Mindset (see student handout below), and have students read and think about the Mindset activity.  Afterwards, discuss it as a class as time permits.  How did mindset come into play for the topics the students wrote about?  

· As a homework assignment, have them write down three goals for the quarter regarding how they will meet adversity this quarter in school.  For example, what will they do if they get an unsatisfactory test score?  Etc.   
· You can follow up on this lesson throughout the quarter by discussing their exams, what actions they have taken to improve results, etc.  It would also be useful for students to identify their actions in terms of the growth mindset or the fixed mindset, as awareness is the first step towards change.
Mindset—Student Handout

MINDSET

Carol Dweck of Columbia University has distinguished between two mindsets that people have about their own intelligence (and character): fixed mindset and growth mindset.

“Believing that your qualities are carved in stone – the fixed mindset – creates an urgency to prove yourself over and over.  If you have only a certain amount of intelligence, a certain personality, and a certain moral character – well, then you’d better prove that you have a healthy dose of them” (p.6).

“There’s another mindset in which these traits are not simply a hand you’re dealt and have to live with, always trying to convince yourself and others that you have a royal flush when you’re secretly worried it’s a pair of tens.  In this mindset, the hand you’re dealt is just the starting point for development.  This growth mindset is based on the belief that your basic qualities are things you can cultivate through your own efforts.  Although people may differ in every which way – in their initial talents and aptitudes, interests, or temperaments – everyone can change and grow through application and experience” (pp. 6-7).

Research shows that the growth mindset is the one that is more conducive to success.  “At the same time, scientists are learning that people have more capacity for lifelong learning and brain development than they ever thought.  Of course, each person has a unique genetic endowment.  People may start with different temperaments and different aptitudes, but it is clear that experience, training, and personal effort take them the rest of the way.  Robert Sternberg, the present-day guru of intelligence, writes that the major factor in whether people achieve expertise ‘is not some fixed prior ability, but purposeful engagement.’  Or, as his forerunner Binet recognized, it’s not always the people who start out the smartest who end up the smartest” (p. 5). 

Researcher Dweck designed the following activity: 

	Grow Your Mindset

Which mindset do you have?  Answer these questions about intelligence.  Read each statement and decide whether you mostly agree with it or disagree with it.

1.  Your intelligence is something very basic about you that you can’t change very much.

2. You can learn new things, but you can’t really change how intelligent you are.

3.  No matter how much intelligence you have, you can always change it quite a bit.

4.  You can always substantially change how intelligent you are.

Questions 1 and 2 are the fixed-mindset questions.  Questions 3 and 4 reflect the growth mindset.  Which mindset do you agree with more?  You can be a mixture, but most people lean toward one or the other.

     You also have beliefs about other abilities.  You could substitute “artistic talent,” “sports ability,” or “business skill” for “intelligence.”  Try it. (p. 12)

     Here are some more ways to think about mindsets:

· Think about someone you know who is steeped in the fixed mindset.  Think about how they’re always trying to prove themselves and how they’re supersensitive about being wrong or making mistakes.  Did you ever wonder why they were this way?  (Are you this way?) Now you can begin to understand why.

· Think about someone you know who is skilled in the growth mindset – someone who understands that important qualities can be cultivated.  Think about the ways they confront obstacles.  Think about the things they do to stretch themselves.  What are some ways you might like to change or stretch yourself?

· Okay, now imagine you’ve decided to learn a new language and you’ve signed up for a class.  A few sessions into the course, the instructor calls you to the front of the room and starts throwing questions at you one after another.

           Put yourself in a fixed mindset.  Your ability is on the line.  Can you feel           
everyone’s eyes on you?  Can you see the instructor’s face evaluating you?  Feel 
the tension, feel your ego bristle and waver.  What else are you thinking and 
feeling?


     Now put yourself in a growth mindset.  You’re a novice – that’s why you’re 
here.  You’re here to learn.  The teacher is a resource for learning.  Feel the 
tension leave you; feel your mind open up.


     The message is: You can change your mindset. (pp. 13-14)




Source: Carol S. Dweck. 2006. Mindset: The New Psychology of Success. New York: Random House.
Justification—Instructor Lesson Plan
Students begin with some time to answer the following questions in their journals:  

Do you feel like you show all of your work?  
Do you get marked down on tests for a lack of work or poor notation?  
What can you do to not have this happen again?  (Give some specific examples.)

Discussion Questions:
1.  What is justification?
Possible answers:
· Proper definition of variables (where applicable)

· Show all steps

· Organize work in a logical order

· Use proper notation

· Check answers

· Write answers in complete sentence (where applicable)

2.  When is it important to fully justify your answers?
Possible answers:
· Taking notes

· Doing homework

· Taking a quiz or test

3.  Why is justification while taking notes important?
Possible answers:
· Makes a good model for how to do homework problems

· Writing rules or formulas next to the steps of each problem can help show when and where to use the rules or formulas in the future

· The organization and notation used by teacher should be a model for students to imitate

· Practice for doing homework, quizzes, and tests

4.   Why is justification while doing homework important?
Possible answers:  
· Practice for quizzes and tests

· If you get stuck when re-working problems to study for a test, you can look back to your well done homework for help.

5.  Why is justification on tests and quizzes important?
Possible answers:
· More opportunity for partial credit

· Not showing all work will result in lower test/quiz scores

· If organized teacher can find your answer easier

· If incorrect notation, a correct mathematical statement can turn into an incorrect statement very quickly.

Activity: Have students get into groups and look for errors in justification on the handout (see student handout below).  

For the first problem, there are 2 solutions presented.  One is completely justified and the other is not.  Have students determine the difference in the two solutions and which would give full credit on a test.  Have them determine what is incorrect about the solution that is not completely justified.  Make sure they understand that a long string of statements with equal signs in between is not correct mathematical notation.  Students need to notice that multiplying an entire equation by 8 is not correct notation.  Also, when checking, the solution is not checked in the original equation where a student should always check a solution.

For the second problem, make sure the students notice that the variable is not defined, only length is found when both length and width are asked for, the solution is all over the place…it is difficult to follow in this form, and finally the answer should contain units and be written in a complete sentence.

For the third problem, make sure the students notice that the directions are to simplify not to solve.  Somewhere within the problem the quantity was set equal to zero to solve for the variable.  Again, solution is written all over the place so it is very difficult to follow.  If this were a solving problem, notice that the fractional answer is not in lowest terms.

For the fourth problem, ensure that students notice that there is an equal sign in the numerator and the denominator of a complex fraction.  In the second step there is an equal sign but only the numerator of the complex fraction is shown.  The denominator was worked out in a random spot on the paper.  Instead of rewriting the complex fraction as the product of the numerator and the reciprocal of the denominator the numerator is multiplied by the reciprocal of the denominator while the denominator is not.  Finally, the fraction is not in lowest terms.  The dreaded “cancel” marks are drawn in as well.

If there’s time left or if you have time the next day, here is a list of problems to work through with the class to allow students to notice arithmetic errors as well as notation errors.

1.  Simplify: 
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(Suggested mistakes: do the 5 - 2 first, do 9 + 12, have (-4)2 = -16, etc.)

2.  Solve and check answer.
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(Suggested mistakes: only subtract/add a quantity from one side of the equation, don’t check in the original equation, divide the entire equation by -4, etc.)

3.  Simplify.
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(Suggested mistakes: don’t distribute the negative with the 7, turn it into an equation equal to zero and solve for x)
Justification—Student Handout

When you solve a math problem, you are really communicating an idea using the language of mathematics.  Clear communication requires more than just stating the answer.  An important part of the solution is a careful mathematical justification of the answer.  

Justification is more than just showing your work!  A complete, justified answer includes:  

· properly defined variables (where applicable) 

· all steps shown

· steps organized in a logical way

· proper notation

· answers checked

· answers written in a sentence (where applicable)  

In our discussion of problem-solving, we talked about how important it is to define variables and answer questions in complete sentences.  Showing all steps, using proper notation, and organizing your work are important to do when taking notes, doing homework, and taking a quiz or a test.

· Justifying answers in your notes will provide you with examples to use as models for your assigned homework problems.  Going back after class and writing the rules next to the different steps in another color is a great study aid when it comes time for a test.  You will clearly see the different situations in which a particular rule or formula is used.  Pay special attention to the notation your teacher uses and the way he or she organizes a problem.  You should try to imitate this use of correct notation and organization while taking notes and doing homework to practice for your quizzes and exams.  

· Justifying answers in your homework will help you to learn concepts more deeply.  Rather than just performing a bunch of calculations, you will have a better understanding of the reasons behind each step.  Sometimes this means showing steps even though you could do them in your head. 

· Careful justification on a quiz or test will most likely result in better test scores.  Many teachers will give credit for each step that is correct.  If you can clearly communicate your steps, you are more likely to get partial credit.  Correct notation is important on tests and quizzes.  Using incorrect notation can turn a correct mathematical statement into an incorrect statement very quickly!

Group Activity:

Part A.  Determine the difference between the two solutions to the problem below.  Which do you think is more mathematically correct?  Why?  What is missing or incorrect for the solution that isn’t correctly justified?

Solve the following equation, and check your answer.
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Part B.  For each of the three problems below, list the reasons why each solution given is not justified (or maybe not even correct!).  Then write a correct, justified solution.  

Suppose you have 36 yards of fencing to build a fence around a rectangular backyard garden.  The width is 18 yards less than twice the length.  Find the length and width of this garden.
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Simplify
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Simplify 
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Memorization—Instructor Lesson Plan

Students should read chapter 3, “Understanding and Improving the Memory Process,” before class.  

Students begin with some time to answer the following questions in their journals:  

What are some things you have memorized?  What made them easy to remember?

How do you memorize something for a math class?

What kinds of things should you memorize in your math class?  

Introduce memorization with some memorization games online:
http://faculty.washington.edu/chudler/java/facemem.html
www.youramazingbrain.org/yourmemory/default.htm#

go to memory chunks for a letter game, then boost your memory to tricks

What memory techniques do you use to create long-term memories related to math?  


Answers from the reading:  
Repetition (multiplication tables)






Visual Imagery (FOIL face)






Associations (perimeter has the word rim in it)






Mnemonic Devices (Please Excuse…)






Acronyms (FOIL)

Activity:  In groups, have students choose a topic they are currently studying and create visual imagery, an association, a mnemonic device, or an acronym for the topic.  

Briefly go over the stages of memory, as outlined in the chapter.  Refer to figure 5 on page 63.  

What blocks “math things” from entering your long-term memory?  

Some possible answers:
Not enough practice






Test anxiety






Poor test-taking skills






No connection to your life






Memorizing it for the test, but not understanding it






Note:  We’ll address all these things in our class!

What is the difference between memorizing and learning?  
When you memorize something, are you always learning it?  
When you learn something, do you always have to memorize?  
When shouldn’t you memorize?  

One of the best ways to get information from short-term to long-term is by fully understanding rather than just memorizing.  This is accomplished through practice (homework assignments), but will not fully happen until you can do more than just solve a bunch of problems in a row…you must understand the concept!  Try to apply the concept in different contexts, and make connections to things you already know.  

Use examples like the following to illustrate memorization vs. connections and understanding:  

· I know that the area of a rectangle is length times width.  If I think of a triangle as half of a rectangle, I can remember that the area of a triangle is just length times width divided by 2.  

· I know there is a rule that lets me simplify
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, so I must have to add the exponents rather than multiply them.  
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· To change a fraction into a percent, I could memorize what to do every time.  If I really understand fractions and percents, I don’t need to memorize anything.  A percent is a fraction out of 100.  To change 
[image: image10.wmf]1

5

 into a percent, I need to figure out what it would be out of 100, giving me the proportion
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 is 20%.  

· What examples can the students give of understanding something rather than memorizing?  

Test/Math Anxiety—Instructor Lesson Plan

Homework before lesson:

Read chapter 4 (How to Reduce Math Anxiety and Math Test Anxiety).

Students begin with some time to answer the following questions in their journals:  

Why do people get nervous for a math test?  

What physical symptoms do you experience when you are nervous?  

What are your thoughts just before a math test?

Linda Sue Nelson from Advising and Counseling has agreed to visit with the class and lead them in a classroom discussion and in an activity for the last half of a class period.  Make sure to let her know the exact day (and time) in advance so she will be able put the class in her schedule.  Linda feels like scheduling this day about a week before an exam would be a good idea so that students can go home and practice their techniques before the exam.

Linda will lead the students through relaxation techniques and will have handouts for the students.  
Linda suggests that from time to time, as a class, practice the relaxation techniques in the classroom.

Homework after lesson:
Practice the relaxation techniques at home.

Write your math autobiography (see text for what the autobiography is).  

 Future Plans For the Course
· Originally, Mathematics Success Strategies was only open to Elementary Algebra Students.  To reach students at more levels of mathematics who need help with study skills and to increase enrollment, at the start of spring quarter we opened the course to students taking Pre-Algebra or Intermediate Algebra.  We are continuing to modify the curriculum to include the appropriate mathematics for all three levels.  
· We have had very positive feedback from students about the textbook we are using, Winning at Math by Dr. Paul Nolting.  We will be moving to the 5th edition in the fall, and are updating our curriculum to reflect that change.  
· As the syllabus states, we are open to covering additional topics at the request of our students.  Since the first quarter the course was taught, we have been adjusting how much time we spend on each topic and adding topics according to input from students.  
· At the beginning of each quarter and again on the last day, we collected answers to some survey questions about students’ view of mathematics and their study skills.  So far this feedback has helped us see which topics students find the most helpful, and we are able to emphasize those topics during the quarter.  We plan to revisit the survey results when we have enough responses to better evaluate the success of the course.   
· We will continue to find new ways to promote the course and increase enrollment.  For example, we are making regular announcements during new student orientation sessions over the summer.  We would love to hear any suggestions for the promotion of this much needed course on our campus!
Course developers:

Nancy Goodisman
ngoodism@shoreline.edu
Kathryn King
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