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Syllabus

Course: Math 32 (Math/Science Learning Center Tutor Training)

Instructor: Nina O’Connell
Office: Goleman 142
Phone: 954-5256
E-mail: noconnells@deltacollege.edu
Pre-requisites: None
Entry Skills: It is advised that students have attained Composition Level III, Math level II, and Reading Level II.

Grade Options: CR/NC

Course Description: This course is a training program for the student interested in tutoring in the Math/Science Learning Center.  The student is introduced to topics relevant to tutoring including, but not limited to, interpersonal communication, tutoring techniques, learning styles, study skill strategies, and test anxiety.  In addition, the student will learn about the mission and operating practices of the learning center.

Course Goal: The course goal is to prepare students to work effectively with other math and/or science students in a peer-to-peer tutoring situation.

Course Objectives and Outcomes:  Students who successfully complete the course will be able to identify a variety of different learning styles and understand how they may effect student learning; will be able to identify student behaviors that are likely to increase student success in college math and science courses; will be prepared to tutor students in select math and science courses; will be able to speak knowledgeably about the services provided by the Math/Science Learning Center and know his/her role within that center.
Text: Tutor Training Manual
General Instructions

This course is divided into 2 sections, one which is mandatory and required of all students taking the course, and a second section which allows you to explore topics which you may find of interest.

The mandatory portion of the course includes information about the procedures and rules of the MSLC, tutoring in general, and learning styles. It also includes a requirement that you observe tutoring and perform supervised tutoring. The mandatory portion of the course is worth 182 points.

In the second portion of the course you will select 4 topics which you find interesting or which you feel will help you in tutoring your specific subject. Each of the topics in the second portion is worth 25 points (for a total of 100 points.)

At the end of each content section there are a few questions for you to answer. You have the option of answering these online in "Task, Tests, and Surveys", or you may answer them in hard copy and submit them directly to the instructor. In either case you will be able to view your grade and what you have completed in the "Gradebook".

All of the course requirements must be completed by the last official class day of the semester.

Mandatory

1. HR procedures 
2. About the MSLC 
3. General Guidelines for Tutoring 

4. Observation of Tutoring (2 hr) and Supervised Tutoring (1hr)
5. Training DVDs (approx 2 hr video)
6. Supervised Tutoring (1 hr)
7. Learning Styles Inventory

8. Cultural Diversity
Pick 4 of the following:
1. Gardner's Theory of Multiple Intelligences

2. Concept Mapping

3. Tutoring Math

4. Tutoring Science

5. Reading Textbooks

6. Taking Notes

7. Test Taking

8. Tutoring Case Studies
9. Techniques for Solving Word Problems

10. Memory
11. Dyscalculia
Grading Sheet

	
	Points
	
	

	HR Procedures
	20
	
	

	About the MSLC
	20
	
	

	General Guidelines for Tutoring
	20
	
	

	Observation (1hr)
	10
	
	

	Observation (1hr)
	10
	
	

	Supervised Tutoring (1 hr)
	10
	
	

	Training DVD
	60
	
	

	Learning Styles
	20
	
	

	Cultural Diversity
	12
	
	

	                           Total (182)

	
	
	

	Gardner’s Theory of Multiple Intelligences
	25
	
	

	Concept Mapping
	25
	
	

	Tutoring Math
	25
	
	

	Tutoring Science
	25
	
	

	Reading Textbooks
	25
	
	

	Taking Notes
	25
	
	

	Test Taking
	25
	
	

	Tutoring Case Studies
	25
	
	

	Techniques for Solving Word Problems
	25
	
	

	Memory
	25
	
	

	Dyscalculia
	25
	
	

	                            Total (100)

	
	
	


Hiring and HR Procedures

Qualifications For Being a Tutor
1. Receive a level 3 in composition on the Assessment Test, or have successfully passed Eng 79.

2. Obtain an A or B in the class you wish to tutor

3. Obtain a recommendation from the class instructor

4. Attend the required tutor training course

*In addition you will need to be fingerprinted and have a TB test in order to work at Delta, these will both be paid for by the college.

Tutor Time Card Process

Please follow these guidelines so that the Math/Science Learning Center staff can process your time cards in an accurate and timely manner.

You need to get a time card out of the Tutor Mailbox drawer on your first day of tutoring.  The time cards are located in a file folder in front of the tutor folders.  You will use a new time card every week.  Place your completed time card in the box on Aileen’s desk on the last day you work each week.

You must have a staff member sign you in at the beginning and end of a tutoring session.  The student or students (if you are working with a group) must also sign at the end of the session.  Please round your hours up or down as necessary, the smallest unit of time used is ¼ hour.  Please do not use military time.

You will sign a white Short term Hourly Time Report (yellow if you are a work study student) towards the end of the pay period.  Please note it will not be completely filled out at that time, but it is necessary to have it signed early to make sure every tutor signs by the end of the pay period.  The rest of the hours will be added on that day.  Do not write anything but you signature on the Short Term Hourly Time Report.  If there is an error please report it to Aileen.
[image: image1.emf]
Tutor Obligations

1. If you are scheduled to tutor and will be absent or late you must call the learning center at 954-5542.

2. You are responsible for picking up your timecard and getting it signed at the beginning and end of each work session.

3. You are responsible for making sure that any student you tutor has an MSLC folder with them.  If they do not, make sure they have signed in.

4. If you are doing scheduled tutoring you are responsible for connecting with your assigned tutee(s).  You must wait 15 minutes for your tutee(s) to show up for their appointment.  If he or she is a no-show you may leave OR ask the tutor coordinator if you are needed for drop-in tutoring.
5. If you are doing drop-in tutoring you must move around the room.  Don’t just sit at a table and assume students will know you are a tutor.  Quietly and politely ask students you see working on your subject of they have any questions.  If they say “no”, let them know that they can flag you down at any time if they do have questions.  If they say “yes”, sit down and help them.  Remember, this is drop-in tutoring.  Unless there is no-one else in the room needing help, you should not sit with one student for an extended period of time. If you sense that a student you are helping needs more extensive help you might recommend that they ask about the availability of scheduled tutoring.
6. If you are doing drop-in tutoring and you notice a student you have helped packing up to leave, offer to sign their folder.  All time spent in the learning center must be documented this way.

Hiring and HR Procedures Questions

1.  How long are you required to wait for your tutee to show up?
2.  Where do you turn in your time card at the end of each week?
3.  Describe the process by which drop-in tutoring takes place:
4.  Which people sign your time card at each tutoring session?
5.  If you are going to be absent or late what should you do?
About the MSLC
Mission Statement

The Math Science Learning Center at San Joaquin Delta College offers tutorial services designed to enable students to successfully complete courses which will result in transfer, A.A., A.S., or certificate status and/or help them in career or self-improvement development.  These services are offered through scheduled tutoring in small groups or one-on-one as well as through drop-in tutoring and supplemental instruction programs.  These services are designed to develop effective, efficient, independent, and self-directed learners.
This vision is to be accomplished by:

•Recruiting and encouraging students in math and science classes to take advantage of tutoring services

•Recruiting and training tutors (those individuals who will be responsible for providing ancillary tutoring beyond that available through formal classroom instruction)

•Gaining confidence and support of instructors in math and science disciplines so they will refer students for tutoring when they believe students would benefit from it

History

The Math/Science Learning Center came into existence in fall 2006, when the Tutor Center and Writing Lab were moved from Shima 217 to Holt 201.  Before that, the Tutor Center had tutored all of the subjects offered at Delta.  After the move the Math/Science Learning Center occupied all of Shima 217 and took over tutoring for all math and science classes.
Tutoring was expanded to include drop-in tutoring which is now the primary type of tutoring utilized by math and science students at Delta.  In addition math and science instructors began holding office hours in the center, tutoring not only their own students but any student who needed assistance.  Attendance at the center grew enormously over the first year, with more hours being tutored in math and science than had been tutored in all of the subject combined the previous year.

Staff 

Currently there are 3 staff members and numerous tutors working in the MSLC.

Nina O’Connell, Coordinator  


Nina is the instructor for your class and the Coordinator for the MSLC.  If you have questions about the course, this is the person to ask.  

Aileen Morehead, Instructional Support Assistant III  


Aileen is handles all aspects of the MSLC.  If you have questions about timecards or paychecks, this is the person to ask.

Renee Olson and Sarah Bailey, Instructional Support Assistants, 1

Renee and Sarah tutor students by appointment as well as drop-in,  They work closely with Aileen to keep the MSLV running smoothly.
Resources

Books  The center has most of the textbooks currently being used in math and science courses at Delta.  Students may check out the books for use in the MSLC by leaving a driver’s license (or similar form of identification) as collateral.
Copies  The center has a copy machine which students may use to make copies.  There is a per copy fee.


Printing  Students may print from the computers in the center to a printer located near the conference room.  There is a per page fee for printing.

Molecular Models  Molecular model kits may be checked out by students for use in the center by leaving a driver’s license (or similar form of identification) as collateral.

Calculators  Calculators may be checked out by students for use in the MSLC by leaving a driver’s license (or similar form of identification) as collateral.  Students wishing to rent a calculator for the entire semester should check for availability with the division office (Cunningham 334).

Bones  A complete skeleton, as well as a disarticulated skeleton and skull are available for students to study

Microscopes and Slides  Three microscopes are available for student use.  The center also has a library of microbiology slides for student use.
Computers  A small bank of computers is available in the MSLC.  During peak hours students are asked to sign up to use the computers and may be asked to limit their use to one hour.  A computer lab is attached to the MSLC and is often used my math classes at Delta

Modumath  Modumath software is available for students to use to review a variety of math topics.
MSLC Learning Center Policies

Students must be attending Delta College and registered in the class being tutored.

Students must have a new information chart each semester. All information charts are property of the Math and Science Learning Center and must not be taken from the Center.

NO children are allowed in the Math and Science Learning Center (SJDC Board policy #9460).
NO food or drink is allowed near the computers. Please place containers in backpacks or on the floor.

Cell phones and pagers must be turned off when entering the Math and Science Learning Center.  Failure to do so may result in the student being asked to leave the Center.

Use of the Internet from the Center's computers is limited to that which is necessary for Delta College math or science assignments. Viewing materials of an offensive nature will result in a staff request to discontinue such activities. Should a student be assigned by an instructor (as part of a course requirement) to view materials that may be sexually explicit or otherwise offensive to others, the student must provide a signed statement from the instructor verifying this is a legitimate class assignment. 

The Math and Science Learning Center's computers MAY NOT BE USED TO PICK UP OR SEND PERSONAL STUDENT E-MAIL MESSAGES.
All students receiving tutoring or using the computer MUST have a completed Math 120 folder beside them when working in the area. The chart must name the student's SJDC class and instructor. Students must bring in their own flashdrive to save to as we cannot guarantee saved files will remain on the hard drive.

It is the student’s responsibility to sign the tutor’s time card at the completion of each tutoring session. DO NOT sign a blank time card.

A student may not be tutored during his or her regularly scheduled class time.

Tutoring is mostly done on a drop-in basis. In some cases, a student may be scheduled to meet with a tutor on a regular basis, but such tutoring is done in small groups (2-3 students), never one on one.

About the MSLC Questions

1. What does MSLC stand for?
2. What are the two types of tutoring offered at the MSLC and how do they differ?
3. What must every student have with them before you can tutor them?  What should you do if they don’t?
4. Do you have any questions or concerns about your role in the learning center?  Please list them here.
General Guidelines for Tutoring
What Tutors Do and Don’t Do

As a tutor you …
1) are a  representative of the school

2) promote learning and understanding in a positive environment

3) encourage and assist students
4) are professional, punctual, and respectful

5) are a model for good study skills
6) value academic integrity
7) maintain confidentiality with your tutees

8) treat students fairly
What tutors don't do...

1) belittle or discourage students
2) speak negatively of students or instructors
3) do a student’s work for them

4) pretend to know things that they don’t know

Association for Tutoring Profession Code of Ethics    (http://atp.jsu.edu/)
1. Best Interest:  Tutors will be committed to acting in the best interest of tutees as specified by the employing organization or institute.
2. Responsibility:  Tutors will take responsibility for their own behavior and work to resolve conflicts that may arise between themselves and a client.
3. Integrity:  Tutors will practice and promote accuracy, honesty, and truthfulness.
4. Fairness:  Tutors will exercise reasonable judgment and take precautions to ensure that their potential biases, the boundaries of their competence, and the limitations of their expertise do not lead to or condone unjust practices.
5. Commitment:  Tutors will fulfill commitments made to learners.
6. Respect for Others Rights and Dignity:  Tutors will respect the dignity and worth of all people, and the rights of individuals to privacy, confidentiality and self-determination.  

7. Excellence:  Tutors will strive to maintain excellence by continuing to improve their tutoring skills and engage in applicable professional development activities.
8. Respect for Individual Differences:  Tutors will respect cultural, individual, and role differences, including those based on age, sex, gender identity, race, ethnicity, culture, national origin, religion, sexual orientation, disability, language and socioeconomic status.  
9. Professionalism:  Tutors will not engage in inappropriate relations with tutees.
10. Confidentiality:  Tutors will maintain the highest privacy standards in terms of protecting personal information relative to those whom they tutor.
Questioning and Listening Skills
Communication is an essential part of the tutoring process.  During a tutoring session you will need to both ask questions as well as listen to the questions asked by the tutee.  The questions you ask serve a number of purposes.  They can help you determine what a tutee is having trouble understanding, and what misconceptions the tutee might have.  You can also use careful questioning to help a tutee find the answer to a problem themselves.
Types of Questions

In general, most questions can be divided up into 2 groups: close-ended and open-ended.

1. Close-ended questions: these can be answered with a yes or no, or sometimes with a few words.  These questions don’t lead to discussion.  Generally you want to avoid asking these types of questions.
2. Open-ended questions : the answers to these questions are longer and can lead to discussion.  There is usually more than one way to answer an open-ended question.
In general try to use open-ended questions during your tutoring sessions.

Redirecting Questions

You can often find out more about what a student understands (or doesn’t understand) by redirecting the student’s own questions.  This is a useful technique where you respond to their question with another question which can  help you lead a student to the answer without actually giving the answer away.   Some examples of ways to redirect are given below.  Use this judiciously when tutoring, this will help them develop understanding but if used to frequently or in the wrong situation can lead to frustration.

Here are some examples:

Student : “How do I solve this?”

Tutor :     “What do you think the first step to solve this problem is?

Student : “What does homeostasis mean”

Tutor : “Did the instructor give the definition of homeostasis in your notes?”

Student : “ Is chlorine a metal?”

Tutor : “Let’s look at the table, what elements do you know are metals?”

Wait Time

     Wait time is the time you allow after asking a question for the student to think and respond.  Be careful to leave enough wait time.  The silence may feel uncomfortable but the student will need time to process what was asked and to develop an answer.  
Responding to Answers

When your tutee gives a correct answer be sure to give positive reinforcement.  Use both verbal (“good job!”) and nonverbal (big smile) affirmations.  When a tutee is incorrect, don’t be discouraging or belittling.  Never make fun of an incorrect answer and try to avoid saying “no, that’s wrong”.  Try to work with the answer the student gave to help them arrive at the correct answer.
Study Skills

As a tutor you can provide a role model for developing good study skills.  This includes helping students organize their notes, giving them advice about good note-taking, helping them use their text as a reference for the class, and assisting them in organizing their study time.
Cheating and Plagiarism

As a tutor you are not to assist students with take home exams.  While it is acceptable to help students by proofreading answers and offering suggestions, you are not allowed to answer questions for them.  All work turned in by a tutee should be in their own words.
General Guidelines for Tutoring Questions
1. A student, frustrated with a poor grade on her last exam, begins making comments about how unfair and difficult her professor is.  How do you react?

2. A student approaches you for assistance with some word problems.  You look at the front of the problem set and it says "Take Home Exam".  What do you do?

3. It is generally best to use open-ended questions.  How do you rephrase close-ended questions into open-ended questions?  Give three examples in the subject you will be tutoring of close-ended questions rephrased into open-ended questions.
4. Your normally scheduled tutee doesn't show up but there is a group of students working on problems from the same class who would like you to help them.  What do you do?

5. How do you hope to benefit from being a tutor?

Training DVD's
“A Look at Productive Tutoring Techniques Millenium Edition”
The training DVD’s are kept in the MSLC and can be checked out to watch on one of the MSLC computers from your instructor.  

Module 1 : The Tutor’s Role

Module 1 examines the roles that a tutor plays.  Tutors act as helpers, peer learners, teachers, and employees.

Questions :

1. Which mode do you think you will spend more time in when you are tutoring?  Teacher or helper?

2. As a tutor, is it necessary for you to be an expert in the area you are tutoring?  Why or why not?
Module 2 : Positive Reinforcement

Module 2 looks at the importance of positive reinforcement during a tutoring session.
Questions :

1. How would you define “positive reinforcement”?  How would you define “qualified reinforcement”?
2. What are some examples of nonverbal positive reinforcement that you can use?

3. When a tutee is uncertain it can be helpful to provide positive reinforcement.  What are some indicators that a student is feeling uncertain?
Module 3 : Listening Skills

Module 3 covers the importance of being a good listener.

Questions :

1. How would you define wait time?

2. What factors might effect the how long you should wait before helping or prompting a tutee?

Module 4 : The Student’s Ideas

Module 4 discusses the importance of listening to the tutees ideas during a session.

Questions :
1. What are the benefits of using a students own ideas to explain a concept or problem?

2. If you are speaking and are interrupted by a tutee, what should you do?

3. Suggest a question that a student might ask you in the area you plan on tutoring.  What are two ways you might paraphrase or reword the question?
Module 5 : Importance of Student Verbalization

Module 5 explores the process and benefits of student verbalization.

1. What are four things that verbalization by the tutee accomplishes?

2. What types of information can you get from the student when they are verbalizing?  

3. What are some ways that you can encourage a student to verbalize what they are thinking?

Module 6 : Questioning Skills

Module 6 introduces different types of questions and when they are used.

1. What are the two functions of asking questions when tutoring?
2. What kind level(s) of knowledge do/does a close-ended question usually require?  What kind level(s) of knowledge do/does an open-ended question usually require?
Module 7 : Helping the Student Become and Independent Learner

Module 7 brings up the issue of how much structure is appropriate in a tutoring session.

1. What might be indicators that a student will require a tutoring session with a high level of structure?  What might be indicators that a student can benefit from a low level of structure?

2. What are some ways that you can model good study skills?  Would you be more likely to do this for a student in a low structure or a high structure session?

3. What are some resources that you could recommend to a student that you are tutoring to help them succeed in their course?
Module 8 : Direct Techniques

Module 8 discusses the appropriate use of direct techniques.

1. How would you define the term “direct technique”?
2. When is it appropriate to use direct techniques in a tutoring session?
Observations and Supervised Tutoring
You are required to spend two hours observing staff or experienced tutors in the MSLC.  As an alternative, you may wish to observe one of the faculty members in the MSLC.  We suggest that you observe tutoring in your field of interest.  You will need to coordinate with the instructor to identify an appropriate person to observe. After you have completed each observation record the date and time, the subject being tutored, and have the person you observed initial the sheet.

Once you have completed 2 hours of observation you will assist one of the tutors as a supervised tutor.  After you have completed an hour of supervised tutoring record the date and time, the subject being tutored, and have the person you assisted initial the sheet.

	
	Date
	Time
	Subject
	Staff, Tutor, or Faculty (please print)
	Initials

	Observation

1


	
	
	
	
	

	Observation

2


	
	
	
	
	

	Supervised Tutoring


	
	
	
	
	


Pay attention to how the tutor conducts the tutoring session.  Listen for the tutor’s instructions to the student, the tutor’s explanations of difficult material, and the tutor’s responses to the student’s comments.

Once your observations are complete, write a 1 page report.  Describe in detail what you observed.  Conclude your report with a description of your supervised tutoring session.  How did it differ from the sessions you observed.

To review:

· Ask Aileen when is the best time to observe

· Observe three different tutoring sessions in your various subject area

· Introduce yourself to the tutor you are observing

· Take notes on what you see and hear

· Pay attention to the tutor’s management of the session

· Write a 1 page or so report detailing what you observed

· Conclude with your reactions to what you observed:

· Did you think the session went well?  Why?

· Are their certain things you observed that you would like to do as a tutor?  Which?

· Do you disagree with anything you observed?  Why?

Tutor Interview
1. Choose one of the tutors you recently observed.  

2. Ask the following questions and any others you can think of:

· what are the needs of students who come for tutoring?
· what do you think is the most important part of tutoring?
· what learning strategies do you work on with your students?
· which tutoring skill do you think you could improve?  

3. Your assignment should include a written description of your interview including details about the tutor such as what subject he/she tutors, how long he/she has tutored, and the tutor's level of interest and commitment to tutoring.   Some of these details require you think about what you have observed in the tutoring sessions and what you hear in the tutor interview.

4. In the rest of your report, comment on the tutor's answers to the questions above, and tell me what you learned about tutoring in the MSLC.  

LENGTH: 1 page
Learning Styles
About Different Learning Styles
Different people learn best in different ways.  It is useful as a student to know what your learning style is, this can help you find ways to learn material more efficiently.  It is also useful as a tutor to be able to identify different learning styles so that you can adapt your tutoring style to the needs of a particular tutee.  There are a multitude of ways (all with accompanying tests) that have been used to describe the different modes people use to think and learn. Here are some of the most common ways that people classify thinking and learning styles.
It is important to remember that a well rounded learner utilizes more than one way of thinking.  While you can use your knowledge of a tutees learning patterns to help them with problems or concepts, you should also try to encourage them to use other learning modes when it is appropriate.  

Left Brain, Right Brain

· Left Brain

Left brain thinkers are usually thought of as being analytical and logical.  People who are left brain dominant like to receive information in a sequential manner and are usually good at organizing information.  
· Right Brain

Right brain thinkers are usually thought of as more intuitive and artistic.  People who are right brain dominant think of things holistically, and like the use of symbols and imagery.
VARK categories

A more detailed method is to classify people into VARK categories (visual, aural, read-write, and kinesthetic).  Below are some of the characteristics of each VARK category.
· Visual 
Visual learners benefit from pictures, videos, graphics, charts and diagrams.  When studying they may find it helpful to use colored pens or highlighter.  When studying it may help to rewrite their notes using more symbols, abbreviations and pictures.  Visual learners like to draw pictures and diagrams as a way to express what they know.  It may be helpful for this type of learner to practice answering questions by initially using pictures or diagrams and then converting them back into words.
· Aural

Aural learners learn best from hearing information.  They benefit from lectures and  recordings.  They also benefit from verbalizing information and from group discussions.  When studying it may help them to read their notes, or textbooks, aloud.  They may even want to record themselves reading their notes so they can listen to them.  The notes of a student who is primarily an aural learner may be somewhat incomplete, and it may be helpful for them to talk to other students to help “fill in the blanks” in their notes.  
· Read-Write

Read-Write learners like to learn from textbooks and readings.  They benefit from making outlines of the material or lists of information.  It may help a Read-Write learner to put diagrams, graphs and pictures into words.  This type of learner is likely to take verbatim notes and will usually benefit from rewriting those notes.  To study for tests they can write practice exam problems with the answers.
· Kinesthetic

Kinesthetic learners prefer hands on activities, acting out events, or role playing.  They may prefer to try and solve problems by trial and error, and benefit from doing lots of practice problems.  It may help for them to be moving or to have some sort of manipulative to play with while they are studying.
· Multimodal

Many people actually utilize 2 or more of these learning modes.  Those people should look at the things that work best for all of the modes that they are comfortable with.  People who are multimodal usually adapt their study habits to the mode that works best with the particular material they are studying.
Myers-Briggs

The Myers-Briggs Type Inventory is similar.  It classifies using the four areas below:
· Extravert : energized by being around people

Introvert : energized by being by themselves

Students who are extroverts will like working in groups with other students.  They will benefit from study groups and discussions with others.  Introverted students will benefit from more quiet time to process information.  They are also likely to appreciate having information connected and organized into groups.

· Sensing : relies on senses for information, likes facts

Intuitive : follows hunches

A sensing student will prefer having information well organized and is likely to appreciate outlines of the material.  They will prefer that information be presented in a linear, logical manner.  A sensing student will want to know how the new information relates to what he or she already knows, and will also want to know why it is important for them to learn the new information.  An intuitive student will be more comfortable discovering information and it’s relationships to other knowledge themselves.  
· Thinking : values fairness, objectivity, rationality

Feeling : values emotions, needs

Thinking students value logic and fairness.  The majority of faculty usually fall into this category.  Thinking students prefer knowing what they need to do, and like to have clear objectives in their coursework.  Feeling students value the feelings and needs of other people when making decisions. Feeling students usually like working in groups with other people.
· Judging : likes deadlines, planning

Perceptive : spontaneous, flexible

Judging people like to have plans and stick to their plans. They are usually decisive and focus on completing projects.  Judging students sometimes come to conclusions or answers to quickly and may benefit from taking a second look at their answers or ideas.  On multiple choice tests it may help for them to write a short answer of their own to the question being asked before looking at the possible answers.

Perceiving people are spontaneous and more creative.  They are more comfortable changing their plans and exploring.  Perceiving students may tend to do homework at the last minute.  Perceiving students may benefit from having larger assignments broken down into smaller chunks, each with it’s own deadline.
Learning Styles Questions 
Take the VARK questionnaire (link is below) and determine how you learn best. Attach your results.  
http://www.vark-learn.com/english/page.asp?p=questionnaire
1.   What were the results of your VARK questionnaire? Are the results what     

       you expected?

2.   Select a concept or problem from an area you will be tutoring.  Describe how you   

      would help a student with this concept or problem who was a Visual learner.
3. Now describe how you would help a student with the same concept or problem who was a Kinesthetic learner.
4. Which VARK learning style would learn best in groups?
5. How would you recognize a reflective learner and how would you work with this type of student?

Cultural Diversity
General Information
Typically when referring to differences in culture we think of people from different countries or with different ethnic backgrounds.  Culture can refer to other characteristics, such as gender, religion, economic status, age, or disabilities.  

Some advice


Listen


Be respectful


Think about cultural reasons for actions


Presume good intentions, most people aren’t intentionally insensitive.

ESL (English as a Second Language) Students and Foreign Students

Comments Specific to Mathematics
The language of mathematics is difficult for most students, and may be even more so for students whose native language isn’t English.  Many of the words we use in math are have different meanings in everyday English which can complicate a student’s understanding.  Additional problems may encountered when instructors use terms in lecture that are homonyms of words the student knows but which have different meanings.  Words that sound similar may also be a challenge.
Examples : 
power (exponents) and power (strength or force)

   

whole (as in numbers) and hole (an opening)



fourteenth (14th) and fourtieth (40th)

You may also need to help students decode the language in word problems. In the section entitled “Techniques for Solving Word Problems” you will find a list of terms and the mathematical functions they correspond to.  In some cases a problem may refer to experiences or environments which the student isn’t familiar with.  You may find yourself explaining facets of American culture to students so that they can understand certain word problems.
You may encounter students who are used to using different symbols or methods for representing numbers or mathematical functions.  For example, in many countries a period is used to separate multiples of a thousand in large numbers while in the United States we use commas.  These students may be used to representing 202,318 as 202.318.  In these countries a comma is used in the place of a decimal point, so they may be familiar with writing 2.25 as 2,25.  These small variations in using symbols may be a difficulty for your students who learned math in other countries.

Another difference you may find is in the representation of division.  
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You may also find that students from other countries aren’t as familiar with the use of fractions as students in the United States.  Students from countries that utilize the metric system use fractions less in measurements and may not manipulate fractions as easily.
Cultural Diversity Questions

1. How/when/why might you bring up issues of cultural differences with your tutee?

2. Describe a personal experience in which differences in cultural values contributed to an interesting perspective?  What did you do to encourage this interaction?

3. What misconceptions or stereotypes might you have about another culture?

Gardner's Theory of Multiple Intelligences

Gardner’s theory states that people have multiple types of intelligence which are independent of one another.  Different people have different combinations of these intelligences.  Below I’ve listed the different types of intelligences that Gardner describes.
When tutoring you should be aware that a student may be using a different type of intelligence than you are.  You may need to adapt your approach to a subject or problem to utilize their intelligence strengths.  In some cases it may help to make a problem or concept “connect” to something they find important.  For example, a student with a high interpersonal intelligence will probably find topics in microbiology more interesting when you relate the topics to human health.  You should try to use multiple types of intelligence with your tutees, the more they develop different types of intelligence the easier it will be for them to tackle new ideas and problems. 
Types of Intelligence 

language / word  

· able to use language to express ideas, able to use language to remember information
Sometimes referred to as Linguistic Intelligence it can be divided into 4 different skills:


1. Rhetorical, ability to use language to persuade others


2. Mnemonic, ability to use language to remember information


3. Explanation, ability to use language to teach or transmit information


4. Self explanation, use of language to explain itself (metalinguistic analysis)

spatial / visual   

· can create and manipulate mental images to solve problems.  This is not limited to visual.
Spatial Intelligence involves the following skills


1.  accurate perception of the visual world


2.  the ability to transform or modify these perceptions


3.  the ability to recreate the perception without a physical stimuli

logical / math  

· able to detect patterns, think deductively and logically, often associated with scientific or mathematical thinking
People with Mathematical Intelligence will discover patterns in the numbers and spacing of objects while they are still very young.  Eventually this is recognition of pattern is transferred to more abstract ideas.  Typically the abstract idea of number is discovered first, followed by algebra (and the ability to use variables), and finally functions (systematic relationships between variables).  Students with Mathematical Intelligence will be able to follow long chains of reasoning, many will intuitively know a result (and the direction to go to get there) before beginning.  The ability to calculate quickly is *not* a typical indicator of Mathematical Intelligence, as this form of intelligence is usually associated with the ability to manipulate abstractions.
body movement / kinesthetic   

· able to coordinate bodily motion, physically coordinated
People possessing kinesthetic intelligence are able to use their bodies  in a skilled manner, this includes activities we would normally think of as athletic (running, jumping, dancing) as well as activities involving fine motor skills (manual dexterity.)  This form of intelligence is utilized in the manipulation of  materials and instrumentation in the labs that accompany science courses.
musical   

· able to recognize and use tones, pitches and rhythms
Musical Intelligence often shows up early in childhood but can take many years to mature.  Sub types of musical intelligence include the ability to perform musically, the ability to compose, and the ability to appreciate music.

self / intrapersonal   

· understands their own behaviors, emotions, and motivations
Someone with intrapersonal intelligence is able to recognize their emotions, discriminate between different emotions they may have, and label these emotion.  A person with this type of intelligence uses this information to help guide their behavior.  You may see this form of intelligence in writers who write introspective works.
interpersonal / social   

· able to recognize the moods, motivations, behaviors of other people.

This intelligence is similar to the self intelligence listed above, but involves the ability to recognizes emotions, motivations, and intentions of other people.  Political and religious leaders often have high interpersonal intelligence.  You may also see this is highly skilled teachers, therapists, or counselors.
Gardner’s Theory of Multiple Intelligences Questions
1.  What type of intelligence (or types of intelligence) do you feel you exhibit most strongly? 
2.  What can influence the extent that a particular type of intelligence is developed in an individual?  Have these influenced you personally?
3.  Which type of intelligence do you feel you are weakest in.  What is something you might do to strengthen that type of intelligence?

Concept Mapping
Concept maps are a method of graphically representing ideas, facts, or concepts.  This is a technique that helps to make links and to identify relationships between different ideas or concepts in a course.

Types of Concept Maps

In a concept map a main topic is placed in the middle of the workspace.  Related ideas or subjects are placed around the central idea and attached by lines.  These lines can then be labeled with words that indicate the nature of the relationship between the idea and the central idea.  In a concept map multiple connections and branches can be indicated to show complex relationships.
[image: image3.png]S
&=
.

Fallowed

by
AN
2o








Concept maps can also be made to show increasing or decreasing levels in a hierarchical map.
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A third alternative is to make a map that has the form of a flowchart.
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Tips for Concept Maps
1. Get together your materials.  This might include class notes, notes from the textbook, or other resources.  

2. Select one of the formats based on the material you have collected. You might even write down some of the key points or ideas on cards and arrange them on a table to see which format is most appropriate.

3. Make a draft map.  Start out with a draft and be creative.  Go through your materials adding in ideas and connections.  This doesn’t need to be pretty! 

4. Revise your map.  Are the connections clear?  Is it logical?  Is it visually appealing?  Does it contain all of the information you want it to?

5. For the truly motivated, you might want to add color, shapes or pictures to clarify points or ideas, or to simply make the map more attractive.
Concept Mapping Questions

1.  Develop a concept map based around a key term in the area you will be tutoring.  Indicate relationships between ideas/topics/terms on the arrows or lines.

2.  Develop a hierarchical map for a difficult topic in the area you will be tutoring.
3.  Which of the VARK categories would be most comfortable with concept mapping, why?

Tutoring Math

Many students will come to you with the attitude that Math is something that only certain people understand.  They may also be under the impression that there is only one way (usually the teacher’s way) of solving a math problem.  Try to give lots of positive feedback to tutees to help them develop confidence in their ability to do math.  Also try to reinforce the fact that there are usually multiple ways to solve a problem.  The more confident they are in their math skills, the more likely they are to explore new methods for problem solving, and the better they will understand the concepts in their course.
If you will be tutoring math you should also read the section on Dyscalculia.

Goals as a Math Tutor

Your goal as a math tutor is to help your tutee 

•Understand the concepts in their math class instead of memorizing algorithms

•Be able to solve new and novel problems on their own

•Become a more independent learner


•Develop good note-taking, studying, and test-taking skills


•Learn methods for dealing with math anxiety if necessary
Advice for Helping Solve Math Problems
1.  Always look at the original problem.  Find the exact problem in their notes or book to make sure they are set it up correctly and giving you all of the information needed to solve the problem.

2.  Have the student explain how they are trying to solve the problem in their own words.  This gives you a chance to check for misunderstandings, or mistakes in logic.

3.  Reinforce correct ideas.  Let them know what parts of the problem they are doing correctly.

4.  Point out any errors in logic or procedure.  Try not to be too specific, start with a hint about the correct method and see if the student can figure out how to correct their mistake.  If the student still can’t figure out the correct way to tackle the problem give more of an explanation.  Remember, the goal is to help your tutee become a more independent learner, but at the same time you don’t want your tutee to become so frustrated that they give up.

5.  Check for understanding.  The best ways to do this are to have the student explain the procedure back to you in their own words, or to have them try a similar problem.  You want to avoid asking a “yes-no” question, such as “Do you understand this?
Dealing with Math Anxiety

Math anxiety is often the result of early experiences a tutee had doing math in school as a child.  Students who experience math anxiety usually believe themselves to be incapable of doing math, which results in poor performance in math courses, thereby reaffirming their belief.  For some people the anxiety is severe and can become Math Phobia, an actual fear of mathematics.
Math anxiety is an emotional response, not an intellectual deficiency.  In many cases students can benefit from visiting the counseling center to learn relaxation techniques.  There are also books available in the MSLC where they can learn about what may be causing their anxiety and ways to deal with it.
Here are some of the basics for dealing with Math Anxiety.

1.  Be prepared for the tests.  Practice, practice, practice.  One of the reasons that students with anxiety do poorly on tests is that anxiety utilizes a part of their brain that their working memory needs for problem solving. Encourage students to work lots of practice problems similar to what they think will be on the tests.  The more they do, the more automatic the process of working problems will become, and the less of their working memory will be needed to do the problems.  

2.  Pay attention to the vocabulary, math has a language all its own.  

3.  Use lots of positive self talk.  It sounds corny, but it will help.
4.  Realize that there is more than one way to solve a problem.  
5.  Realize that you don’t have to do math quickly in your head to be good at math.  Your instructor has been doing the same problems for *years*, so of course they are fast.  You don’t have to be!

6.  Practice relaxation techniques, such as slow breathing and visualization.  When you are taking a test and start to feel anxious, set down your pencil and relax!

7.  Have a back-up plan if you get too anxious to relax during a test.  Get up and sharpen your pencil.  The key is to do something to break your attention to the anxiety.

8.  Keeping a journal can help.  Keep a small notebook with you to write down you daily math activities.  This includes things outside of class, such as balancing your checkbook, figuring out how much the shoes on sale will cost, etc.  Also write down any emotional response you have during the situation.  Take these opportunities for positive self talk!

Tutoring Math Questions

1. What do you think is the most important goal for you as a math tutor and why?

2. Should you use open-ended or close-ended questions to check for understanding?     

    Why?

3. What are some signs that a tutee might be experiencing math anxiety?

4. Thinking back on your own experiences taking tests, what are three strategies you have used to help deal with anxiety or stress related to taking tests?

Tutoring Science Courses

Using Analogies  

Faculty and tutors often use analogies to explain science concepts.  The use of analogies can help students understand abstract concepts or things they cannot directly observe,  and make new information seem more familiar.  They can help to organize new information and can help students understand concepts with respect to knowledge they already have (constructivism).

It is important to understand the limitations of analogies and not take them to far.  It is also important to be sure the student doesn't mistake the analogy for the actual concept.  Students sometimes will limit their understanding of a concept to what the analogy tells them and will not develop a deeper understanding.

Good analogies are simple, easy to remember, can be elaborated on/expanded, and use familiar concepts.  Students like them because they are entertaining, make it easier to remember material and to recall information for tests, make it easier to understand ideas,

Here is some advice for using analogies:

1. Analogies that are too lengthy or complicated aren't useful, neither are analogies that use vocabulary that students aren't familiar with.

2. It is helpful to make it clear what the analogy is trying to explain, what it is important for the student to learn and understand.

3. Explain the relationships between the analogy and the new concept.  Tell the student what the correlations are.

4. Adding a visual to the analogy can be helpful.

Science Vocabulary


Science courses often involve the acquisition of new vocabulary for the student.  Without a solid understanding of the terms that are being used it will be difficult for your tutee to even understand the questions they are being asked.  Here are some things to think about with reference to vocabulary.
Common Words


The world of math and science often “borrows” words from everyday English and gives them new meanings.  The word “precipitation” for example can confuse some students because they are used to it meaning “rain”.  In chemistry, however, it refers to the solid that forms, and not the liquid layer.  Watch out for words that may have different meanings like this.  Students may not realize that they are misinterpreting the meanings of these words.

Latin Roots


In many of the biology classes it can be helpful to have a knowledge of Latin roots for words.  Your tutees may find it helpful if you take words apart and show them what the different parts mean.  They can then use this to help figure out the meanings of new words they encounter.
Learning Vocabulary

In some cases tutees may simply need to memorize the meanings of vocabulary words.  Flashcards can be useful for this and can be carried around to review between classes or at random times during the day.  It may also help to organize the words into groups by topic.  
Using Math in Science Courses

In science courses the equations typically have many letters used as variables or to represent constants.  In previous math courses students were likely to have had a limited number of variables, using x and y, and any constants were likely written in as numbers.  If the constants are represented by a letter it is usually a, b, or c.

When a science student sees “V” most should equate this with the idea of volume, “B” is for magnetic field.  There is usually some consistency, at least within a given discipline, in the assigning of letters to constants and variables.

Most of the numbers in science classes will also be associated with variables.  Most of the problems in math texts involve numbers without units.  A knowledge of the units used in a problem can help students give meaning to equations.  Students should be encouraged to see equations in science classes as descriptions of relationships, and not as calculation instructions.  An equation may have more than one answer that is correct if the correct answers are given in different units.  Students should be encouraged to include units with their numbers when they begin a problem to serve as an additional check to their work.  
Tutoring Science Questions
1. Give an example of a good analogy that is used in the area you will be tutoring.  Can it be expanded to include more detail?  How?

2.  Now consider the analogy in the first question.  What confusions might it cause for a student, how might a student misinterpret the analogy or try to expand on it in an incorrect way?

3. Either write a list of words which have different meanings in standard English as they do in math/science *or* write a list or latin roots that will be useful to students studying the topic you will be tutoring.  In either case, provide 8 examples.

4. Develop a list of common constants used in your field, what they stand for, and what their units typically are. 

Reading Textbooks

SQ3R
The SQ3R method of reading involves the following steps:

Survey   Before you actually read the material skim over it and look at the titles, headings, and figure captions.  This will help you get an idea of what the chapter is about and where it is going.  Look for new words or terms, look up their meanings. You can either list these terms in the outline you make later, or put them on index cards.
Question   Now look at the headings for each section.  For each section heading come up with a question that you think that section will answer.  You may even want to write these down on index cards or in a notebook.

Read  Now you are ready to read.  If there is a chapter summary at the end you may want to read it first.  Keep the questions you devised in mind as you read the text and try to figure out the answers.  Is there a better question you could  have asked?

As you read you may want to make an outline.  Look at the font and style of the type in the text, you can use these as cues to develop an outline.  Major topics usually have large fonts.  A subtopic will have a smaller font.  You can make an outline in a linear fashion (1.1, 1.2, 1.3…..this is commonly how the chapters will be arranged) or as a map with each major division in it’s own box.  Your brain will remember things better if they are organized.  You can use your outline as a way to break your studying into chunks.  For example, each day you might go over a different major division of the chapter.

Some people use highlighters when reading.  Be careful!  If you highlight too much you will defeat the point.  It may be better to use highlighters or multiple colors of pens in the outline that you make.   Pictures and Diagrams can be redrawn into your notes.  Try to avoid copying the pictures, draw them your own way with your own labels.

Recite  For this step go back and look at the main topics, recite to yourself everything you remember about the topic.  You can also write out new questions you might have so that you will remember to ask the instructor.
Review  Go back over your outline and notes.  Try making test questions over the material.  Be on the watch for lists  (ex: the four kinds of tissue are…), these  make good test questions.  How might your heading questions be turned into short answer questions?  Into multiple choice questions?

Additional Advice
1. Watch out for information from pre-requisite courses.  You may need to refer to notes or textbooks from previous courses.  The instructor isn’t going to re-teach pre-requisites!
2. Use other textbooks in addition to the one for the class!

3.  Try combining your lecture notes with your reading notes into one set.
Some Comments on Reading Mathematics

Mathematics text can be particularly difficult for students to read.  They are usually more densely packed with information, with more concepts per sentence than other types of text books.  They also include the use of numbers and symbols which the student needs to incorporate into the meaning of the sentence.  

When reading a math text a student may want to write sample problems in their notes.  A good way to do this is to rewrite the whole problem, and then show the work for the problem in one column with a narrative of why each step was done in an adjacent column.

Reading word problems can be especially frightening for some students.  Unlike most things which students read, the whole point of a word problem is typically found at the end of the paragraph, when the writer finally asks a question which requires the use of all of the information previously given.  Students may find it helpful to read the problem once with the sole intent of determining what the question is, and then to read it a second time to determine what information will be useful.
Another challenge for students will be vocabulary.  Mathematical terms that have different meanings in every day English, such as “complex”, “mean”, or “product” may confuse some students.  The distinction between “of” and “off” when referring to percentages may also cause confusion for math students when reading.

Reading Textbooks Questions

1.  Pick out a chapter from a textbook in the area you tutor and write an outline for it.

2.  For the chapter you picked write questions to go with each heading and provide the corresponding answers.

3.  What do you think are some disadvantages of using highlighters?  What are some advantages?
4.  What is meant by “reading should be an active process”?

Taking Notes

General Comments

Write down the chapter or section number at the top of the page so that you know where to look in the book for more examples or additional information.
When taking notes try to get down the important ideas.  This obviously includes information written on the board by the instructor, but also can include things that are only expressed verbally.  Here are some clues that an idea is important:

a. The instructor writes it down

b. The instructor repeats it over and over again

c. The instructor says “This is important” or “This might be a test question”

d. It is something that was listed on an outline of the lecture at the beginning of class

e. It is included as part of a summary at the end of class

As much as possible write notes in your own words.  Exceptions are formulas and definitions which should be copied verbatim.

Use abbreviations and incomplete sentences.  For example, you may want to use “EQ” for equation, “#” for number, “num.” for numerator, “denom.” for denominator, “w/” for with, or “w/o” for without.
Keep your notes organized, leave space in your notes for adding information later.  Make your notes visually appealing and easy to read.  Keep your writing neat and well spaced.  Don’t write too small and don’t cram notes into the margins.  If you use a pen or highlighter you may not want to write on both sides of the page as the ink can bleed through making your notes difficult to read.  Use multiple color pens can be a good way to color code your notes and make them more visually interesting.
If you miss a word or phrase leave a blank space to fill in later.  If you have difficulty keeping up it might be helpful to ask the instructor if you can tape their lecture.  After lecture, listen to the tape in fill in your blank spots.
As the instructor is working a problem write down more than just the problem and the solution.  Make notes to yourself next to each step to help you remember how the problem was worked and why the instructor did certain operations.  Many people write the work from the board on the right side of the page and notes to themselves about the problem on the right..
Ask questions during class.  As soon as a question occurs to you raise your hand to ask.  You are probably not the only one who is confused.  If your instructor doesn’t allow questions during class mark the place in your notes where you have questions.  Sticky notes can be very helpful for this.  After lecture ask the instructor your questions, go to your instructor’s office hours to ask, or ask one of the tutors.

A few hours after the lecture go back through your notes to see if they make sense.  If there are points that aren’t clear, fix them while you still remember what the lecture was about.

Add information from reading the text, or from working problems, into your notes.  Either add to space you’ve left in your notes, or if you are using a binder insert extra pages.  If you are working in a spiral bound notebook you can add information to sticky-notes and put them in the appropriate place.

If your instructor is working from Powerpoint and you have copies of the slides be sure to take notes anyways!  The information on the slides is usually minimal, supplement this information with material from the instructor.  Don’t feel limited to the small space on the printed slides, add more pages of your own paper if you need to.

Cornell Method
The Cornell method for taking notes is a multiple step process and requires paper that has been divided into two columns.  The left side column is typically about 2.5 inches and is the “Cue Column” and the right hand column is typically 6 inches and is the “Notetaking Column.”  

The steps followed are

1. Record:  The notetaking column is used to write down facts and ideas from the lecture.  At this step try to get down as much as possible by using abbreviations, lists, bullet points, key words, and partial sentences.  Don’t worry about grammar and spelling!  After lecture summarize the main idea from the notes at the bottom of the page using complete sentences.  On the very last page summarize the entire lecture in complete sentences.
2. Question:  After taking the notes look them over and ask yourself what the key ideas are.  In the cue column write down key words and phrases next to the appropriate notes.  You may also want to write down potential exam questions in this column.  You will use these key words and phrases to help you find information in your notes and to help you remember the notes.  
3. Recite:  Now cover the notetaking column with another piece of paper.  Looking at the words and questions in the cue column try to recall the information from the notes.

4. Reflect: This step goes beyond notetaking.  Look at the information and start asking yourself questions like

a. How is this information connected to other things I have learned?

b. How can I apply these ideas?

c. What doesn’t this information explain?

d. How might this be asked in an exam?

e. Why is this important?

5. Review: Review your notes regularly.  Set up a schedule to look them over.

When taking notes in a math class it may be beneficial to use a similar format.  Use the notetaking column to write the problem and each of the steps.  Use the cue column to write down what happened at each step of the problem, or to add extra clarification about why a particular step was done.  In the summary space you may what to summarize what type of problem was worked and list the steps you followed.
A sample of notes taken using the Cornell method is attached.  

When a student’s notes contain a number of definitions it may be useful to construct a graphic called a Frayer Model.  A page is divided into 4 sections.  In one section place the definition or the term, in the next write important facts about the definition.  In the third box write down examples of the term, and in the final box write down nonexamples.
Here is an example :
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Sample Cornell Notes:
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Taking Notes Questions 
1. Make a list of possible abbreviations that might be used when taking notes in one of the classes which you tutor.

2. Take notes for 1 week in a math or science class in which you are currently enrolled using the Cornell Method.

3. Look back at notes that you took in one of the courses you tutor.  Try translating them into Cornell format.
4. Make Frayer Models for two different definitions that you might encounter in one 

of the courses you are going to be tutoring.
Test-taking
Preparing for Exams

Do all of the homework problems from the textbook before the test day.  If possible, check your answers and ask questions about any problems you get wrong.  
Go over any graded work that has been returned.  Be sure you can still do the problems you originally got correct, and ask for help with problems you previously got wrong.

Try taking a practice test.  If your instructor doesn’t provide you with one look for one in your text book.  Try to replicate the testing environment as much as possible.  Sit at a desk in a quiet place, use a clock or timer to limit your time.  Do not use your notes or book unless these will be allowed during the exam.

Predicting Exam Questions

It is best to begin trying to predict the questions for an exam while taking notes during lecture.  Whenever the instructor repeats or emphasizes an idea or concept, or says “this could be on the test”, mark in your notes that this is a potential test question.

Look through your notes for ideas that are repeated.  Ask yourself how the instructor might word these as questions.  

Ask the instructor what the format of the exam will be.  Is it short answer?  Multiple choice?  Word problems?  Some faculty make copies of old exams available, if so use them!

Look over your quizzes and homework.  Often you will see similar types of problems repeated on the exam.

Try writing sample questions from the material.  Make a list of the top 5 or 10 types of questions you think the instructor will ask and focus your study time on these.  Remember that the questions actually on the test will need to be clear and have clear answers.  When writing your own questions to practice, write questions that would be gradable.  
During the Exam

Be sure you are well rested and not hungry when you get to the test.  Be sure you have everything you will need with you (pencils, bluebooks, scantron sheets, calculator, etc.) If you can, get to the exam room early, get yourself settled and make sure your pencils are sharpened.  Glance at your notes one last time before the instructor passes out the test.  Make a note of where the clock in the room is, or set your watch on your desk to help you keep track of the time.

When you first get the exam

1. Close you eyes, take a deep breathe, relax.


2. Put your name on your paper.

3. Read ALL of the instructions at the top of the exam.  Underline any specific instructions (such as “box all answers” or “round all answers to the nearest hundredth”).

4. Scan the exam to determine which problems you want to start with and see how many problems there are.

5. Set a time benchmark based on the number of questions and the amount of time available.  For example, if the exam starts at 7:00, set a goal of completing 15 questions by 7:30.  

6. Begin to work the problems in order, but skip over any that you are unsure of or that you think may take an especially long time.  Mark these skipped problems in some way (circle the question number or put a star in the margin next to the problem) so that you remember to go back to them later.  
7. Once you have gone through the exam once and completed all of the easy, quick problems, check your time and begin again.  This time work on the problems you skipped.

8. If you have time attempt every problem, many instructors give partial credit even if you were unable to finish or get the correct answer.  Be sure to show all of your work in case your instructor awards partial credit.

9. If you finish the test and there is time left over go back and check your work.


•Make sure you answered the question that was actually asked.


•Did you follow any special instructions at the beginning of the exam?


•Do you answers include units if needed?

•If you solved an equation, put your answers back into the equation and   

         make sure that your answer works.

•Read through the steps in your problems and pay attention to details like  

         signs or other places where you might have made a careless mistake.
10. If you start to feel anxious STOP.  Put down your pencil.  Close your eyes.  Take a few deep breathes and roll your shoulders to release tension.  Remind yourself that you know this material and that it is only one test.  When you feel better open your eyes, pick up your pencil, and resume working.

Tests make everyone anxious to some extent, but if you get overly nervous it can interfere with your ability to recall information or to solve problems so it is best to take a couple minutes to relax if you need to.  

Reviewing Exams


Many students skip the important step of reviewing their exams.  When you get an exam back you should look over it to see what you got right and what you got wrong.  

1. Did you get questions wrong because of major conceptual errors?

If so, now is the time to ask questions and clarify what you don’t understand.  In many classes material builds from week to week so it is important to keep up! 

2. Where you making silly math mistakes?


If so, you need to come up with a plan for being more careful.  Or were your math mistakes calculator errors?  Perhaps you need a refresher on using your specific calculator.

3. Did you have difficulty figuring out what the question was asking for?


This can be a problem with word problems.  Were you actually answering the question that was actually asked?  

4.  Did you lose points for things like significant figures or units?


If the instructor took off points for significant figures or using units in your answers this is something to pay attention to.  Make sure you know how to give your answers with the correct significant figures and units before the next test comes along!

5.  Were the questions what you expected?  


Compare the questions on the test to the material from the lectures, any homework that was passed out, and to the problems in the book.  This may help you better focus on the right type of problems for the next test.
Test Taking Questions

1.  Refer to your notes from one of your math or science courses that you have taken, or borrow notes from a friend or classmate.  Using the notes from 1 week of lectures write three questions the instructor might ask.  Write them in the format (multiple choice, essay etc.) that you think the instructor would use.  Be sure to include the answers!
2.  What are the strategies *you* use when studying for an exam?  How well do these strategies work and would you recommend them to others?
3. How might you study differently for a multiple choice test as compared to an essay test?
4. Why is it important to review an exam after you get it back?
Tutoring Case Studies

Below are some situations you might encounter in the tutoring center.  There is generally not one correct answer to any of these cases, though some responses are better than others!  This is a chance for you to think about how you would handle these situations *before* they actually happen to you.

1. Suppose you are doing drop-in tutoring and a student asks you for help on question #1 of his homework.  After helping him you help another student.  A few minutes later he asks you for help on question #2, a problem similar to #1.  After helping him you move along again to help other students.  Once again, he gets your attention and asks for help with question #3, which looks much like #1 and #2.  What do you do?
2. After working with a student in scheduled tutoring for a couple of months the student brings in her latest test.  She  didn’t do well on the exam and begins to complain about how unfair the expectations of the instructor are.  What kind of complaints might you hear from a student about their instructor?  Do you respond to their comments?  If so, how?
3.  Your tutee that you work with every Tuesday afternoon shows up late (again).  After asking if everything is OK she begins to tell you about problems in her personal life.  List some possible issues that a tutee might tell you about.  How would you respond to these?
4.  This is your first semester doing drop-in tutoring and everything has been going well.  Until one afternoon a student from Dr. Smith’s class asks you a question. You figure out the answer and you aren’t getting the same answer as Dr. Smith.  What should you do?
5.  Two weeks before finals a student shows up for drop-in tutoring and asks for your help.  He is enrolled in an online statistics class and hasn’t started doing any of the work yet.  He wants you to sit at the computer and help him finish the course before the deadline.  How do you respond?
Techniques for Solving Word Problems

Early work on how people solve problems was done by George Polya, a great deal of advice for problem solving can be found in his book “How to Solve It.”  The characteristic steps that Polya identified in the problem solving process were

1) understanding the problem

2) devising a plan

3) following the plan

4) looking back 

There are numerous methods that have been described for problem solving but most follow this general pattern.  While most students focus on steps 2 and 3, it is often understanding the problem that gives them difficulty.  Many students also neglect the final step, looking back.  Taking this additional step will help students reinforce strategies for solving future problems.
Reading Word Problems

The ability to read and interpret word problems is a stumbling block for many students.  In some cases reading the problem aloud will help make the question clearer.   The goal is for your tutee to develop the ability to interpret problems without your help, so try to avoid simply rewording the problem for them. When helping students figure out what the question is asking them to do try to explain your thought processes.  Model your thinking out loud to help students develop their own strategies for tackling word problems.   Help students paraphrase the word problem, putting the question into their own words may help them understand what the question is asking.  In problems containing multiple questions it may help to write down each question separately.  
Translating Word Problems into Mathematical Equations.

Many students have difficulty writing the mathematical equations needed to solve word problems.  Here are words that they can use as clues to determine what mathematical function they need to use.

Addition :  increased by; more than; combined together; total of; sum; added to

Subtraction : less than, fewer than, reduced by, decreased by, difference of

Multiplication : of, times, multiplied by

Division : per, a; out of; ratio of, quotient of; percent (divide by 100)

Equals : is, are, was, were, will be, gives, yields, sold for
The SQRQCQ Process

This acronym describes a series of steps for doing a word problem.

S urvey  Quickly read through the problem to see what it is about, what is the question that is actually being asked?
Q uestion  Ask yourself what information you might need to answer the question.
R ead  Read the problem again and find important facts, numbers, or conversion factors.
Q uestion  Now that you have the information you need, ask yourself what equations or functions you need to use the information to find the answer.
C ompute  Do the appropriate calculations
Q uestion  Does your answer seem reasonable?
Using Models and Graphs to Solve Problems

     You are probably used to using simple methods of modeling for problem solving.  Models can take many forms, the simplest example is when you make a mathematical model of a verbal statement.  All of the word problems you solved in algebra required you to translate sentences into a model using mathematical equations. You have also probably used pictures or figures as a method to solve problems.  An entire branch of mathematics uses this method (Graph Theory).  This is commonly used in Calculus and in General Chemistry to provide you with a mental picture of what is going on.

Another way models can be used is to make 3D physical models.  Organic chemists use three dimensional models to help them predict the structure and behavior of molecules.  Originally these models where hands-on plastic or wooden balls and sticks.  Now you can also build virtual models using computer programs. 

Mathematicians and scientists have a tendency to use mathematical equations to describe physical phenomena.  Unfortunately, many people are not able to visualize a process when looking at the mathematical expression that describes it.  It is often helpful to use graphs to get a better feeling for what is actually going on.

A useful website for graph paper is at:

http://www.mathematicshelpcentral.com/graph_paper.htm

Techniques for Solving Word Problems Questions 

1.  Find a word problem in a textbook for the course you will be tutoring.  Outline how to solve the problem using the SQRQCQ method for problem solving.

2.  Find an example of a problem that would be easiest to solve using either modeling or graphing.  Write out the problem and how you would solve it.

3. What modeling and graphing resources are available in the MSLC that your tutees might find useful?

4. Look up the definition of “metacognition”.  How is this word defined and what is it’s importance to becoming a skilled problem solver?
Memory
Types of Memory

There are different types of memory which students use for different tasks.  Here are some of the different types of memory, and their characteristics.
Working Memory
Working memory is used for temporary storage and processing of information.  In most adults working memory has a limited capacity and can hold about 7 digits at a time.  Good working memory is associated with good reading comprehension and problem solving skills.  Working memory increases as we grow up, and will also improve with the amount of information the learner already knows.
To help students who have working memory problems you should

· Use short sentences

· Present material verbally, visually, and physically if possible

· Try to keep them focused and on task

· Relate any new information to pre-existing knowledge they may have.

Short Term Memory
Short term memory is the ability to recall information over a short period of time, usually less than 24 hours.
Long Term Memory
Long term memory stores information for longer periods of time, this information may be held for days or even decades.
Techniques

Flashcards

One way to memorize information is with flashcards.  Students can make flashcards from index cards, or from purchased flashcards available in the bookstore.  There are also computer based programs for making flashcards, some of which can be downloaded from the internet.

Visual Methods

If the material to be memorized is verbal, a visual memorization strategy may work best.

Visual methods include techniques like using method of loci, pegwords or keywords.

Method of Loci : create a mental image of the item that needs to be remembered in a specific location.  If there is a group of items you might mentally arrange them in your house for example.  When you need to recall them, mentally walk through the house observing them.  This is the oldest mnemonic method recorded and was used by the ancient Greeks.

Pegword : this can be used for memorizing a list that needs to be remembered in a particular order, or for memorizing math facts.  Pegwords are short words that sound like a number and which are then associated with the item in the list.  

Number
Pegword

One

Bun, gun, sun

Two

Shoe, glue

Three

Tree

Four

Floor, door

Five

Hive

Six

Sticks

If the first item on the list to be memorized is a dinosaur and the second is a bird you might picture a dinosaur with a gun (one) being followed by a bird wearing shoes (two).

Keywords : these are useful for remembering items that are not solid objects.  Associate the name of the thing to be remembered with a similar sounding object.  This gives you a related concrete object to visualize.
Let’s say we want to remember the list green, red, brown  We could use the words great, bed, down and imagine a great big bed with a down comforter.
Verbal Methods

If the material to be memorized is visual, use a verbal memorization strategy.

Verbal methods include techniques like rote rehearsal, chaining, clustering, and mnemonics.

Rote Rehearsal : this involves repeating the item or list to be remembered over and over again, either silently or outloud.  This is useful when there is a limited amount to remember or when it doesn’t need to be held in memory for very long.
Chaining :  Chaining is a technique where a story is developed that incorporates the items on the list that need to be remembered.  If the items need to be remembered in a certain order they can appear in the narrative in that order.  To recall the list simply recall the story.

Clustering : By putting items into groups based on some similar property you can make it easier to remember them.
Mnemonics :  Mnemonics are another form of memory aid.  There are different types of mnemonics including acrostics (the first letter in each word or sentence stands for something), acronyms (each letter in a word stands for something) and rhymes.

Here are some examples of common mnemonics:

The seven diatomic molecules in chemistry are: Bromine, Hydrogen, Chlorine, Fluorine, Oxygen, Nitrogen and Iodine.  We can make the sentence: Brian helps Clair find out new ideas. 
To remember the colors of the rainbow (red, orange, yellow, green, blue, indigo, violet), try this man's name:
ROY G. BIV

For naming the planets in order from the sun (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto):
My Very Easy Memory Jingle Seems Useful Naming Planets

The biological taxonomy (Kingdom, Phylum, Class, Order, Family, Genus, Species):
Kings Play Cards On Fat Green Stools

The arithmetic order of operations (Parentheses, Exponents, Multiplication, Division, Addition, Subtraction):
PEMDAS

Medical students can remember the 12 cranial nerves with:
On Old Olympus' Towering Top, A Finely Vested German Viewed A Hawk

The basic trig functions (sine=opposite/hypotenuse) (cosine=adjacent/hypotenuse) (tangent=opposite/adjacent): 
SOH CAH TOA

Memory Questions
1. Find a list of items that might need to be memorized in the area you tutor.  Devise a mnemonic for remembering them.

2. What is an example of visual information one of your tutees might need to memoreize?  How would you recommend they memorize that information?
3. Look up and define the following terms : Sensory Memory,  Episodic Memory,  Semantic Memory.  Which would be used to memorize a list of state capitals for a geography final?
4. Recall, recognition, and paired associates are three different ways that memory can be accessed.  Define these three.  Which is most useful for taking an essay exam?  Which might be more used for a multiple choice exam?
Dyscalculia
About Dyscalculia

Dyscalculia is a term used to describe difficulties with mathematical thinking, literally meaning “disorder in calculation”. It is often described as being similar to dyslexia, but as a difficulty with math  instead of language.  There are many different forms of math disability that can fall under the description diagnosis of dyscalculia.  It is estimated that 3-6% of the population has dyscalculia.

Mathematical thinking requires the combination of several different mental skills.  Difficulties in any of these areas, or the inability to integrate these skills, can lead to problems with mathematical thinking.  The ability to “do” math requires…..
Language Skills


Students may have difficulty using language to describe mathematical comcepts.  If they do not have a strong sense of terms like “bigger”, “half of”, or “same as” they will have difficulty thinking about the meaning of mathematical expressions.
Visuospatial Skills


 Visual imagery can be an essential part of understanding numbers.  The inability to visualize a number line, or to imagine large and small quantities, can interfere with mathematical problem solving.  Students with visuospatial difficulties may also have difficulty comprehending sizes, spaces, or distances. This category of skills includes the ability to rotate images mentally, a useful ability for geometry.

Memory


Students with dyscalculia often have problems with memory.  Difficulties with working memory,  used to keep track of items while in the process of actively calculating or problem solving,  can lead to errors being made while re-writing numbers or equations, or while re-drawing figures.  Students who have difficulty with working memory may use their fingers to count more often than other students to help them keep track of where they are.  You may also encounter students who have difficulty with their long term memory.  Long term memory is used to quickly recall facts such as multiplication tables.  

Here are some of the problems a student with dyscalculia might have:
· Difficulty with arithmetic

· Difficulty following directions that involve a sequence of steps

· Difficulty with the concepts of time and direction

· Difficulty balancing checkbooks, making change

· Difficulty reading maps

· Difficulty with pattern recognition

· Difficulty estimating

· Difficulty grasping the concept of number size

Some of the things you may notice when working with a student who has dyscalculia:

· They confuse terms like “less than” and “larger than”.

· They use their fingers for simple calculations.

· They use tally marks when doing calculations.

· They need to recite a list to get to the middle of it.  (For example, they may need to recite their multiplication tables in order until they reach the fact they need.)

· They reverse numbers (13 becomes 31)

· They reverse division ( 3÷2 becomes 2÷3)

· They have difficulty counting forward and backward by 2s, 3s, 4s etc.

How to Help
It is important not to rush a student with dyscalculia.  Be sure that they are comfortable with a concept/topic/procedure before you move on to the next.  Use directed questioning to establish how much the student understands and to help them develop a conceptual understanding of the processes they are learning.  Connecting math to familiar daily activities may help.  Try to help the student to understand basic concepts such place values, fractions, integers, spatial sense and variability.
Review of previously learned material is important, it helps to newly learned skills sharp.  Relating  new material to previously learned material is effective only if the previously learned material is still there!  Determine what the student’s strengths are and use those to help them find ways to process math.  Be aware that they will likely use a different method of thinking about a problem than you do and be supportive, let them use their own strategies (as long as they are mathematically sound).  Try using verbal and nonverbal methods of explaining concepts.
Dyscalculia Questions
Go to www.dyscalculiaforum.com, this is a support group for people with dyscalculia.  Respond to ONE of the following prompts:

1.  Read one of the “Articles” that is posted.  Summarize the article and any pertinent responses that other people have made.  How does do you think this information will help you in your tutoring?

2.  Read some of the threads in  “The Forums” and list methods that the posters have used to overcome specific mathematical problems.  Give 4-5 examples of strategies that they have developed.

3.  Read some of the threads in  “The Forums” and describe some of the problems and symptoms that the posters describe.  How did the posters discover that they had dyscalculia? Give 4-5 examples.

Appendix A : Campus Resources
Admission,Records, and Registration
Holt 101
954-5151
Assessment Center


Goleman 122
954-5535

Bookstore



Danner Hall
954-5085
Campus Police



Police Cottage
954-5000

CARE 




Danner 101 
954-5682

Child Care Center





954-5700

Communication Skills Division Office
Budd 319
954-5252

Computer Lab



Cunn 220
954-5350

Copy Center



Budd 102
954-5127

Disabled Student Program and Services
Cunn 120
954-5330
EOPS




Danner 101
954-5682
ESL




Cunn 233
954-5352

Financial Aid



Holt 101
954-5115

Guidance and Counseling


Danner 205
954-5650

Human Resources


Admin 202
954-5056

Learning Disabilities


Holt 244
954-5233

Library




Goleman
954-5139

Library, Circulation Desk


Goleman
954-5143
Library,  Reference Desk


Goleman
954-5145

Lost and Found



Police Cottage
954-5000

Mail Room



Admin 108
954-5017

MESA




Cunn 239
954-5318
Puente






954-5216
Reading/Writing Learning Center

Holt 201

954-5297
Science and Math Division Office

Cunn 334
954-5354

Sexual Harassment Information

Admin 202
954-5049

Student Activities



Shima 101
954-5100

Student Services



Admin 107
954-5632

Transfer Center



Danner 202
954-5634

Vice President of Instruction

Admin 201
954-5047
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