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Today we’ll talk about three things: 

Using RA in a Math class 
Using RA in a Math class that is specifically for English 

language learners 
Ways METACOGNITION can be incorporated into a 

math class for increased student success! 
 

 We have lofty goals!! 



Using Reading 
Apprenticeship  
in Math Class 



Idea #1 

 At the beginning of the quarter especially, use RA techniques on everything:  every handout, 
every page you reference in the textbook…get the students in the habit of Talking to their Text or 
Thinking Aloud (OR a combo of both – like Heidi does…) 

 You might have to SHOW them how to read a handout or a textbook for your particular type of 
math class.  
 “Pay attention to this box over here”  

 “You see how this example is called out?  The author must want us to pay special attention.” 

 Also, how to read the answer key… 

 

 Teri Ryan, page 102 



Idea #1  

 Here is a picture of my textbook: 



Idea #1 

 Here is where they  
may be heading:   



Idea #1 

 Wow, that’s tiny writing… 



Idea #1 

ACK!   



Idea #1 
 The idea is to give 

them skills HERE to 
increase their agency 
and autonomy… 

 …so they have skills to 
not freak out and drop 
out of college here… 



Idea #2 

 Just like RA starts with a personal reading history, have 
students start with a personal MATH history!! 
 Maybe even an in-class activity – Best Class Ever vs. The Class 

From HELL!! 



Idea #2 



Idea #3 

 Graphic organizers to help with 
taking notes 
 For story problems…here’s mine!  

More about them later… 
 I use many pre-recorded lecture 

videos, either from Khan Academy 
or that I’ve made myself 

 Students fill out Graphic Organizer 
while watching 

 Could be used with lectures, as 
well … 



Idea #3 
 
This is what my 
Canvas Modules 
look like… 



Idea #3 
You have 
to show 
me this 
filled out to 
get the 
work! 



Idea #4 

 Hands-on Learning is key, especially in ABE or Developmental 
level math classes 
 My anecdotal, way-more-disorganized-than-qualitative-research 

realization is that MANY (the MAJORITY) of my students are hands 
on/tactile/kinesthetic learners 

 Making learning more hands-on in math can perhaps be the key to 
unlocking their understanding 

 So, I have students create an Interactive Textbook  



Idea #4 



Idea #4 



Using RA in a Math 
Class for English 
Language Learners 
 

Some basic principles of 
Reading Apprenticeship 
have been adapted here  
for use in helping ESOL 
students better under-
stand how to solve math 
story problems and how to 
get the most out of 
lectures, including video 
formats, like Kahn 
Academy. 



Using RA in Math Classes: 

• Just as in reading texts or stories, the RA skills of Talking to the 
Text and Think Aloud are valuable skills for ESOL students to 
develop when dealing with math. 

 

• Practicing these RA skills in math generally occurs when  
     dealing with story problems. One way to encourage this type  
     of internal conversation is through the use of a story problem  
     worksheet. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Idea #1:  Using Talking to the Text & Think Aloud 
          to Help Solve Story Problems 
 
 
 
                                                                                                                                                             
                                                                                                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Story Problem Work Sheet 

1.       What is this problem asking me to do? What is  
   the question? What question words are used? 
 

 
 

 2. What are the important facts? 
 
 
 
 3. What “key words are important for solving this  
 problem? (See back for list of words.) 
 
 
 
 4. What math operation should I use?    (+, -, x, ÷) 
 
 
 
 5. Solve the problem and then ask, “Does my  
 answer make sense?” 
 
 
 
 6. Do I know a way to check my answer? 

       How much heavier is Jean’s apple? 

                 change (money) 



Idea #1 cont. Working a Sample Story Problem   
           Using the RA Worksheet 

The problem:  By 2000, the United States had won 230 Olympic gold medals in swimming.  
                         They had also won 46 gold medals in diving. How many gold medals is that 
                         altogether?  
 

1. What is the question? What question words are used? I need to find out how many gold 
medals the US has won in swimming and diving. 

2. What are the important facts? The US won 230 gold medals in swimming and 46 in diving. 
3. What key words are important for solving the problem?  altogether 
4. What math operation/s should I use?  addition 
5. Solution: 230 + 46 = 276  
6. Does my answer make sense? Yes. My answer is larger than either of the parts. 
7. Do I know a way to check my answer? Yes.  276 – 46 = 230  or  276 – 230 = 46 



Idea #1 cont. Solving Another Story Problem Using  
       the RA Worksheet  

The problem:  Anita is 10 years older than Joe. The sum of their ages is 20 years. How old is Anita?     
        How old is Joe? 
 
1. What is the question? What question words are used?  I need to find out how old Joe and 

Anita are. 
2. What are the important facts? Anita is 10 years older than Joe. The sum of their ages is 20 

years.  
3. What key words are important for solving the problem? 10 years older, sum  
4. What math operations should I use? Subtraction, division, addition 
5. Solution:  20 – 10 = 10  10 ÷ 2 = 5   5 + 10 = 15     Joe is 5 years old.   Anita  is 15 years old.  
     or by a more advanced method:      x + (x + 10) = 20     2x = 20 - 10    2x = 10   x =5   x + 10 = 15 
6.  Does my answer make sense?   Yes. 
7.  Do I know a way to check my answer?   Yes.  5 + 15 = 20 

 



Moving from a RA Worksheet to a RA ‘Bookmark’ 

• Once a student has used the question worksheet multiple  
 times and shows proficiency in using it, the student can be  
 given a math ‘bookmark’ for use in place of the worksheet.  

 

• This ‘bookmark’ is simply an aid to be placed in the student’s  
 3 ring binder. It duplicates the question prompts and key words  
 that are supplied on the worksheet and continues to help  
 students figure out how to solve story problems, but in a simpler,  
 quicker format.  



 Idea #2:  Math Version of a RA ‘Bookmark’ 

                  



Note Taking in Math  

• In RA, we encourage note taking in the margins of 
texts, underlining, highlighting, etc. We can adapt 
these skills to math and thus have students further 
develop them by practicing note taking during 
lectures or video presentations of math problem 
solutions. This encourages critical thinking much in the 
same way as Talking to the Text and Think Aloud do.  

 

• One way to do this is with a  graphic organizer. 



Idea #3:  Lecture / Video Note Taking Sheet  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      

What I knew before: 



Defining  Unknown Words Through Context and 
By Teaching Actual Definition 

• RA can also be practiced in math by showing students how  
 unknown words can be defined by examining context, text  
 pictures and other graphic aides, just as it can be in reading  
 regular texts or stories. This technique should not be overlooked  
 in math. 
 

• Vocabulary can also by increased, however, by teaching the  
 Language of Math, which aids both reading and writing math  
 problems.  



 
 Idea #4:  Learning Math Terminology & Applying It   
              To Reading Story Problems Correctly in English 

The Language of Mathematics  
 

Math  short for mathematics 

+  How do we speak or read this?   plus 
         Function:   addition   (add) 
  Answer is called the sum or total.  
 
-  How do we speak or read this?   minus or take away 
         Function:   subtraction   (subtract) 
  Answer is called the difference.  
 
x  How do we speak or read this?   times or multiplied by 
         Function:   multiplication   (multiply) 
  Answer is called the product or total.  
 
÷ /             How do we speak or read this?   divided by 
         Function:   division  (divide) 
  Answer is called the quotient.  
 
= / ____ How do we speak or read this?   equals 
 
.  How do we speak or read this?   point  Example:   .25 (point two five) 
  Used with:   decimals 
  Another way of expressing fractions or percentages. 
 
%  How do we speak or read this?   percent Example:   25% (25 percent) 
  Used with:   percentages 
  Another way of expressing fractions or decimals. 
 
Fractions:    ¼    How do we speak or read this?  one quarter 

½   How do we speak or read this?   one half 
¾   How do we speak or read this?   three quarters 
 
 

  Fractions   Percentages    Decimals   
        ¼           25%                                    .25 
        ½                                            50%                                    .5 
         ¾                                            75%                                    .75 
  

Examples: 
 
 
 
     Addition: 
 
   
             5                   5 + 2 = 7   
         +  2     
            
             7 
 
     5 plus 2 equals 7. 
                                        

 
     Subtraction: 
 
 
             5                   5 – 2 = 3 
          - 2  
             
            3 
 
     5 minus 2 equals 3. 

 
     Multiplication: 
 
 
            5                   5 x 2 = 10 
         x 2 
      
          10 
 
     5 times 2 equals 10. 
     5 multiplied by 2 equals 10. 
 

 
     Division: 
 
                        5 
            2        10               10 ÷ 2 = 5 
 
 
     
 
     10 divided by 2 equals 5. 

 
     Percentages: 
 
     25%          25 percent     (¼) 
     50%          50 percent     (½) 
 
 

 
     Decimals: 
 
     .25          point two five   (¼) 
     .5            point five            (½) 

 

                                                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Multiple Language Translations 

• Finally, story problem vocabulary can be increased for very low  
 ESOL students by providing definitions of question words in their  
 native languages. If the students are literate in their native  
 languages, this quickly and easily clarifies otherwise hard-to-define  
 words. 



Idea #5:  Defining Question Words in Multiple      
             Languages for Use With Level 1 ESOL        
             Students 

Question Words  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Using 
metacognition 
in a math class 
for increased 
student success!!  



What is Metacognition?? 

 Google says:  awareness and understanding of 
one's own thought processes. 

 I tell my students it means:  Thinking about your 
thinking…or thinking about HOW you think. 

 You are in charge of your brain!! 



Idea #1 

 Things we’ve already 
talked about… 
Best Class Ever vs. The 

Class From HELL 
Personal Math History 
Reflection & Proof in the 

interactive textbook 
 



Idea #2 – Brainteasers  

 Give them a challenging 
activity and then talk not 
only about WHAT the correct 
answer(s) is/are, but HOW 
they got the answer(s)… 



Idea #3 –  
Talk about Self-talk  



Idea #4 – Quotes on the syllabus 

 First or second day of the quarter 
 Students have bad math memories 
 Use these to demonstrate RA techniques 

 Have a discussion afterwards… 



Quotes on the syllabus 

 I think that a syllabus should  
be interactive 

 Quotes are on the back page… 



Quotes #1 & #2 

 There is no such thing as a “perfect” learner.  There is no such 
thing as a student who “gets” every subject the first time 
through...Every student, no matter how bright or how motivated, 
struggles now and then. 

 Salman Khan 

 Everybody is a genius. But if you judge a fish by its ability to climb 
a tree, it will live its whole life believing that it is stupid.  

 Albert Einstein  

 

 



Quote #3 

 It is not the critic who counts; not the man who points out how the strong 
man stumbles, or where the doer of deeds could have done them 
better. The credit belongs to the man who is actually in the arena, whose 
face is marred by dust and sweat and blood; who strives valiantly; who 
errs, who comes short again and again, because there is no effort 
without error and shortcoming; but who does actually strive to do the 
deeds; who knows great enthusiasms...who at the best knows in the end 
the triumph of high achievement, and who at the worst, if he fails, at 
least fails while daring greatly, so that his place shall never be with those 
cold and timid souls who neither know victory nor defeat.  

 Theodore Roosevelt 



We’d love to continue this 
conversation!! 

hsheneberger@greenriver.edu 
bhedlund@greenriver.edu  

mailto:hsheneberger@greenriver.edu
mailto:bhedlund@greenriver.edu
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