
>> Good afternoon, everyone.  My name is Dennis Cullen. I'm one of the educational consultants from 
the PaTTAN King of Prussia office, and I'd like to welcome you to our afternoon webinar of, "Using 
Writing to Enhance Students' Mathematical Understanding."  Joining me today is Judd Pittman, another 
educational consultant from our Harrisburg office.  And the two of us will be presenting to you today, 
hopefully some valuable information on how we can use writing to enhance students' mathematical 
understanding. 
 
So before we get started here, I just want to make sure that if you haven't already downloaded the 
handouts that you know that they are available.  You can get them from our PaTTAN website at 
pattan.net.  You're going to want to go to the Training Calendar, and then you click on the webinar event 
that you use to register for the event.  And then the handouts link is on the right side of the page.  You'll 
see where the red arrow is on the screen here, it shows you how you can download the handouts for 
today's webinar. 
 
All right.  And with that, let's get started.  We'd just like to remind you of PaTTAN's mission.  It is the 
mission of the Pennsylvania Training and Technical Assistance Network to support the efforts and 
initiatives of the Bureau of Special Education, and to build the capacity of local education agencies to 
serve students who receive special education services.  So with that being said, feel free to share this 
webinar so that you can build capacity in local education agencies to serve students who receive special 
education services.  The Pennsylvania Department of Education is committed to Least Restrictive 
Environment, and it is our goal for each child to have ensured an individual education program that the 
teams begin with the general education setting, with the use of supplementary aids and services before 
considering a more restrictive environment. 
 
Okay, so let's get to the heart of our subject today.  So this is a Grade 5 PSSA Early Release item.  So as 
you can see here, it says Holly ran the 200-meter dash in 26.43 seconds, or one might read it 26 and 43 
hundredths seconds.  And Greg ran the 200-meter dash in 26.425 seconds, or 425 thousandths seconds.  
Holly makes the statement below.  "I ran the 200-meter dash in less time than Greg did because 43 is 
less than 425."  The student is asked to explain that error in Holly's statement, and as part of the 
explanation, find the correct difference and seconds between the two times.  So let's think about all of 
the things that have to happen here, and think about whether or not your students would be able to 
correctly answer this question. 
 
So first of all, students need to have a knowledge of place value to the hundredths and to the 
thousandths.  They have to have an ability to compare decimals, and know which is a greater value.  
Students need to have the ability to subtract a lesser value from a greater value.  They need to have the 
ability to subtract the three-grouping, and finally, they need to have the ability to convey, in words, the 
reason that Holly's statement is incorrect.  So there are a lot of things that have to happen here, for a 
student [INAUDIBLE] problem correctly.  So we're going to come back to that later on as we go through 
our webinar. 
 
So just want to draw your attention here that there is a Chat box, it's hopefully on the right hand side of 
your screen.  We will be asking for participation from time to time, so you're going to want to type your 
responses in the Chat box, so hopefully you can see the Chat box.  At the same time, if you do have any 
questions, we will do our best to answer them as they come in, and given the time here, we will try to 
leave some time from questions in between my section, and then when Judd picks up.  So if you want to 
just go ahead and give that a try and perhaps type a message, say "Hello," let us know that you are here, 
just to test your chatting abilities, that would be great.  Starting to worry, I don't see too many folks 



saying, "Hello," but hopefully it will be coming in shortly.  So while you are typing your messages there -- 
ah, there's Judd.  Hi, Judd!  So while you are typing your messages, I'm going to go ahead and continue 
here, and I'll be waiting to be greeted by you as we continue. 
 
So our agenda for today, first we're going to talk about mathematical literacy.  Then we're going to 
spend some time talking about the complex skill of writing, and then finally, we're going to spend some 
time talking about vocabulary in mathematics.  So that's what the afternoon looks like.  So let's get 
started with mathematical literacy. 
 
So when we talk about -- oh, Judd just sent me a message here telling me that folks were using the 
Questions box for saying, "Hello."  Okay, we can work with that.  So the Chat space should be right 
below the Question space, as someone had just asked.  So if it's not there, we'll just continue to monitor 
the questions.  All right, so let's go ahead back into our mathematical literacy here.  So when we talk 
about mathematical literacy, it's really a disciplinary literacy, just like there's a scientific literacy, there's 
historical literacy.  And even in our own profession, there's a literacy that we use that might be 
unfamiliar outside of our profession.  So each discipline has its own specific vocabulary, text types, ways 
of communicating.  And students who are literate in a discipline, or individuals who are literate in a 
discipline, can read, write, speak, listen and think critically about that discipline.  So when I was thinking 
about this, and with our own literacy that we have within specifically special education, if I said this 
following statement:  "The IEP team discussed the SDI that would be necessary for the student to 
receive FAPE in the LRE," most of us would know what that means.  But outside of the special education 
world, folks might struggle with some of the things.  It's because SDI has its own meaning, it's an 
abbreviation that we use all the time for specially-designed instruction.  The IEP team is particular to 
education, and into that discipline.  FAPE is a particular word that's used with regard to special 
education, it's an acronym for Free and Appropriate Public Education.  And LRE is another specific 
abbreviation that we use, for Least Restrictive Environment.  So just outside of our own profession, folks 
may not understand what we are talking about.  The same is true for mathematics.  So what we need is 
to be teaching the language of mathematics in the same way that we would teach scientific vocabulary, 
and the same way that we might teach historical or social studies vocabulary, we need to be teaching 
mathematics vocabulary. 
 
So with regard to mathematical literacy, you may be familiar, hopefully you're familiar with the 
Standards for Mathematical practice, and they're here.  They're listed here.  There's eight of them.  So 
according to the NCTM, mathematical practices, process standards and the work of the National 
Research Council, and then again revised by the Pennsylvania Department of Education, you can find 
these mathematical practices within the PA Common Core State Standards document.  In the first 
mathematical practice, the importance of perseverance when students make mistakes, reflection, 
verification of one's work, trying different approaches will build a student's mathematical resiliency.  
This will require educators to model for students that not getting the right answer is just as powerful as 
getting the right answer, especially when considering when a student is reflecting on the how and the 
why they got a particular answer.  So when we're talking about mathematical literacy, we may not 
necessarily be talking just about writing, but when students are speaking about how they have gotten to 
the right answer, or how they have gotten to their answer, whether it's right or whether it's wrong.  In 
the second, third and sixth mathematical practices, we focus on the importance of the quantitative and 
abstract nature of mathematical language, along with being able to engage in mathematical dialog and 
discourse to share reasoning for an answer.  Finally, attending to the mathematical precision 
emphasizes the importance of explicit mathematical notation and vocabulary.  And the fourth 
mathematical practice, Modeling with Mathematics, requires students to access their prior knowledge, 



along with transfer mathematical knowledge to other subjects.  So here we may be asking students to 
connect something with what they've already learned, and bring it to new knowledge, and how are they 
then reasoning that through, whether they're talking about it, or whether they're writing about it.  So 
we can see that there are connections here with mathematical literacy to the math and its mathematical 
practice. 
 
So as we talked about mathematics is its own language, there's this vocabulary overlap phenomenon.  
So what a word means in mathematics might mean something very different outside of mathematics.  
We're going to take a look at an example of that in just a short while.  But mathematic vocabulary is 
complex, and the words have different meanings compared to when students might encounter them in 
another text.  For example, "odd," or "plain," or "difference."  And text structure -- mathematical writing 
is succinct; the sentences may contain words, they may contain symbols, they may contain a 
combination of words and symbols.  And there's a lot of meaning with those words and symbols.  
Mathematics textbooks are designed with varying sidebars that talk to the students about definitions 
and real-world applications, etc.  So the text structure in mathematics might look very different than it 
does in other disciplines. 
 
Okay, so much of math's precision comes from the use of symbolic notation to express quantities, 
functions and operations in the fewest possible terms.  This is a form of text that's uncommon to other 
disciplines.  And again, this goes back to mathematical text being succinct.  And barriers to engaging in 
text could include a lack of mathematical content knowledge, so if students don't have a strong 
mathematical knowledge, sometimes when we start using words to describe the abstract concepts that 
we're demonstrating, or that we expect them to demonstrate, they may get lost because they don't 
have the vocabulary.  The lack of vocabulary knowledge, including the understanding of signs and 
symbols, so are students able to read that 8 plus 9 equals 17, and what does this MX plus B equals Y 
truly mean, when we're looking at a slope formula.  What are they reading when they see one half, or 
one over two, or one that has to be divided by two?  So making sure that they are able to understand 
the mathematical content, mathematical vocabulary.  We just recently saw a video where a teacher was 
outside of the content of math, but a teacher was explaining to students what they were going to be 
doing when working with binomials, and went on this long explanation, and said, "Does anyone have 
any questions?"  And a student raised his hand and said, "What's a binomial?"  So not having that 
vocabulary knowledge certainly would prevent the student from continuing in that lesson if they were 
going to be doing work with binomials. 
 
All right, so let's talk about mathematical literacy with regard to writing.  Mathematical writing is 
succinct.  We're not using the descriptive language that we might use in a Language Arts class, it's how 
mathematicians communicate.  And it supports the mathematical reasoning and problem-solving.  It's a 
practical skill, too, from perhaps someone who would write up an estimate for work that's to be done, 
or explanations of procedures or plans, maybe the mathematical aspects of writing up a recipe and 
using a half cup, or an ounce, or a tablespoon, and all of things.  It could be a practical skill with regard 
to writing up invoices and reading invoices.  So writing and math are strongly connected in the real-
world applications. 
 
All right, so with that, we are finished with our mathematical literacy section.  Before I move into the 
complex skill of writing, I just want to ask Judd if there are any questions that seem to be repeated 
questions that I need to address before we move on. 
 



>> Dennis, there was a question about whether or not the PowerPoint would be available for those 
individuals in attendance. 
 
>> Yes.  The PowerPoint is on the handout.  It is a PDF version.  If you are looking for the PowerPoint 
with the trainer notes, if you contact me, we can certainly help get that to you.  My email is on the end 
of the PowerPoint presentation, so if you download or just look at the handouts section, you should be 
able to find my email.  Okay? 
 
>> Thank you, Dennis. 
 
>> Yep.  All right, so let's start talking about the complex skill of writing.  Okay.  Of the language-
dependent skills, writing is the longest to learn, and it's mastered by the fewest.  It is a mental juggling 
act.  So the ability to produce written language, even for those with superior reading comprehension 
skills, might be much more difficult when it comes to writing.  You have to think about composing, 
transcribing and editing are all just parts of the process when we're writing.  The PaTTAN's Multi-Tiered 
System of Support initiative is working with teams in developing tiered intervention systems for 
students who struggle with writing, and in doing so, a writing scope and sequence has been developed.  
The document outlines the numerous skills of writing, and when those skills should be introduced to 
students and developed and secured by students.  And you can access this document in the handout 
section of today's session.  And we're going to talk a little bit more about the skills and how they're 
broken up. 
 
So we have them broken up into a micro level and a macro level.  So the micro level skills are what we 
might traditionally think of as the mechanics of writing, the transcription skills, so it's spelling, 
handwriting, and in some sense, keyboarding.  It talks about capitalization and punctuation, parts of 
speech, sentence parts.  So it's less about the concepts of developing an essay, but really, those micro 
level skills of forming letters, forming words, knowing capitalization and punctuation, when do I 
capitalize a word, when do I not capitalize a word?  Being able to put words in the correct order, those 
kinds of things.  With regard to the micro skills, there are over 80 components in micro skills alone.  So 
we haven't even gotten into writing an explanation for why Holly's statement was incorrect, we're just 
talking about the concepts of writing letters and words and sentences, and that's over 80 components. 
 
So the macro level skills are more of those composition skills we talked about, the quality of writing.  Did 
the author stay on topic, the focus?  Do you understand the content?  Is it organized in a way that it can 
be read?  What's the style of the writing?  We talked about the purpose of the writing, and for most of 
the time in our mathematics it's going to be expository; we're explaining a situation, we're explaining 
how we ended up coming to a certain answer.  And then that whole revision and publication is another 
section of macro level skills.  So reading what you've written, going back and making changes and 
adjustment, making sure that what you're writing is conveyed to the reader.  I know for myself, when 
I'm writing an email, especially an email, I certainly go back and re-read what I've written before I send it 
out.  And I know that I often have to make changes before it's sent. 
 
So sentences are the things that will bridge the micro and the macro level skills.  When we see 
sentences that students are writing, we can see evidence of their use of those macro and micro skills.  
We may need to see several sentences to see how they're putting those skills together. 
 
So let's talk about the brain and writing.  Writing requires the writer to use a number of subskills, 
cognitive abilities, self-management strategies, memory function, attention resources -- so there's a lot 



of things that are going on.  So think about the last time that you had to write something.  Maybe it was 
an email, maybe it was a report, a paper for a class -- for some of you, the task might have been 
relatively easy, while for others, you may have struggled with, what do I want to say?  What's the 
correct word choice?  How do I spell that word?  Does what I wrote convey what I mean?  Does the 
sentence require a comma or a semi-colon?  Can I get someone else to type it for me, might have been 
something else that you had thought of.  So there's a lot that happens when we write.  So in order to 
understand what happens with the brain when we're writing, we need to think about what happens 
with the reading brain, because writing is the end-coding of language, and it relies on the skills that are 
required of reading; we need to think about reading is the decoding, writing is the end-coding.  So there 
are certain parallels.  But there are some more things that have to happen with writing in the brain that 
don't have to happen necessarily with reading. 
 
So when we talk about the reading brain, there are four parts.  There is the phonological processor, and 
that's the part of the brain that recognizes the sounds of spoken words.  So with the word "square," 
your brain is recognizing "Sq-u-a-re," okay, all of those sounds put together, and making meaning form 
those sounds.  That's your phonological processor.  The orthographic processor is the part of the brain 
that recognizes symbols of the written word.  So the phonological processor has to do with sounds.  You 
don't necessarily need to see the word, but the orthographic process has to do with the actual written 
word, recognizing the "S," the "Q," the "U," the "A," the "R," the "E," and then that phonics is putting 
those two processors together, the phonological and the orthographic processor, to make meaning from 
that, or to say that that's "square."  The meaning processor is the part of the brain that recognizes the 
various meanings for the word, "square."  And then the context processor is the part of the brain that 
recognizes which meaning to select, based on the sentence and the structure. 
 
So what I'd like you to do right now, and whether you're in the Chat box or the Question box, we'll make 
adjustments for it, what I'd like you to do is type for me what is the first definition of the word, "square," 
that comes to your mind when you see this word.  So we'll give you a couple of seconds so we can start 
seeing what we have here.  I see box, a shape, a shape, a shape with four sides, a figure, an equilateral -- 
we've got a lot of things.  Good.  A four-sided figure, coming in fast and furious.  Shape with four sides, 
shape with four equal sides.  Box, four sides, an old-fashioned dude, quadrilateral with four equal sides.  
Okay.  So a lot of you thought about a geometric square. 
 
All right, so now, let's see if your definition changes based on these sentences.  "Mr. Collins asked the 
students to tell the reasons that a square is different than a triangle."  So most of you talked about this 
type of square, a four-sided figure, and the context of this sentence, we can understand that meaning.  
"Ms. Burns taught the class how to calculate the square root of a number."  So now our context 
processor tells us that the meaning of the word, "square" is different here than it was in the first 
sentence.  "The team realized the error put them back to square one."  Okay, now we have a completely 
different meaning of the word, "square."  "When they won the Powerball, they divided the winnings fair 
and square."  Now thinking about this word square, and thinking about the many meanings that could 
happen for this word, or that are available to this word, think about how students need to understand 
mathematical literacy, mathematical vocabulary, and also encounter these same words outside of 
mathematics. 
 
So in addition to all of those things, the phonological processor, the orthographic processor, the 
meaning processor, the context processor, we also have this grapho-motor process that has to happen 
with writing.  So the brain now also has to direct the hand to move and shape the letters based on the 
sounds that they hear.  So grapho-motor process, "grapho" is related to written language, and "motor" 



is related to the coordination of movement.  So during writing, the grapho-motor skills control the 
direction of writing, spatial proportion, flow and the size of the letters.  So think about the physical act 
of writing, moving from left to right.  Proper spacing between letters in a word, and proper spacing 
between words in a sentence.  Proper spacing between the end of one sentence and the beginning of 
another sentence.  The ease or difficulty with which the writer forms the letters -- you may have seen 
students who are very laborious as they're making their letters.  Are the letters appropriate for the 
space?  Are uppercase and lowercase letters easily discernable, so that we can see the difference, the 
size difference?  So when students are struggling with this, we might say they have something called, 
"dysgraphia."  Dysgraphia is defined as unusual difficulty with handwriting and/or with spelling that may 
occur alone or with dyslexia.  So you don't have to have dyslexia to have dysgraphia, but they may occur 
together.  Students with dysgraphia who have difficulty with handwriting may have illegible symbolic 
formation of both letters and numbers, or excessively slow and non-automatic symbol writing.  And so 
that might interfere with spelling and written composition.  If students are using keyboarding, think 
about that also.  Are they using a hunt and peck model, as opposed to the touch model so that they're 
building muscle memory from recognizing the keys without having to look?  And so if I have to spend a 
whole lot of time looking for the letters on the keyboard to type, as opposed to being able to type 
through the touch method, that hunt and peck method, could hinder my ability to write coherently, 
write with a flow.  And so when students are spending a whole lot of time focused on the formation of 
the letters, or finding the letters on the keyboard, that brainpower, that desk space on the brain is being 
used up, and they can't necessarily focus on the other aspect of writing, some of those higher level skills 
of forming the sentences, conveying what it is that they're trying to convey, selecting the precise words. 
 
Let's go back and take a look at Holly's -- the question about Holly.  And here's a sample response.  So 
when we look at the writing here, and it's difficult to see, it's difficult to judge because we couldn't see 
the student actually do the writing.  But when I'm looking at this writing, I see that the letters and the 
numbers are legible, the size of the letters are appropriate, and that I can see the difference between 
uppercase letters and lowercase letters.  The space between the letters and words and sentences are 
appropriate.  Spelling is accurate.  So all of these things indicate to me that this student is probably a 
fluent writer, and has many of those lower level skills well under control, and can focus on some of 
those higher level skills -- as opposed to something like this.  Now when I look at this, and I'm not 
suggestion that this student has dysgraphia, but when I look at the formation of the letters, when I look 
at the space between the words, it doesn't necessarily look as well-developed as the previous example.  
Now yes, they could be completely different grades, this might be completely appropriate.  But if I'm 
looking at this and saying that this is a fifth grade student compared to that other one, it would cause 
some concern.  I might want to take a look at what's happening here when this student is actually 
writing. 
 
So there are three parts of writing.  So in 1980, John Hayes and Linda Flower developed a conceptual 
model of writing, but it was based on self-reports of college students who verbalized their own thinking 
process as they wrote, and that they asserted that there were three main subdomains of writing that 
worked repeatedly with one another during the writing.  And all three of the processes could be active 
at any time, so there was planning, translating and reviewing.  During the planning stage, that's when 
you're generating and organizing your ideas, you're thinking about the purpose of your writing, thinking 
about the organizational structure, think about the audience.  And it's really, what do I want to say and 
how will I say it?  And so for mathematical literacy, the purpose of writing is often to describe how one 
arrived at an answer, or to defend one's work.  Students might have to describe the properties of 
mathematics that led them to their outcome.  Thinking about students in career and tech educational 
programs, they might have to write up estimates or bids for work, or develop a business plan.  So 



mathematical literacy, as we said, is precise, succinct, and it's often a description or a defense of a 
process.  Its purpose is to describe a process, or to defend an argument.  So it's often expository. 
 
The translating part is when we're taking ideas and we're turning them into specific words.  And we 
think about the precision of vocabulary here.  We're transcribing things into written form, we're taking 
ideas, we may be organizing those ideas, re-organizing those ideas.  You might be selecting things to not 
write, and discarding some things.  It's the actual formation of the words, the numbers, the symbols, 
and this syntactic formulation is to put together words and sentences that convey the intended 
meaning.  So I think we may have all experienced that a spelling mistake can completely alter the 
meaning of a sentence.  A grammar mistake could also alter the meaning of a sentence.  We know that 
commas can save lives, you know -- "Let's eat grandma" without the commas is very different than, 
"Let's eat -- comma -- grandma."  And please, let's not eat grandma.  Punctuation is an important part of 
the translating piece. 
 
And then there's the reviewing piece.  This is when we're editing, we're re-writing.  This can occur while 
we're translating, so students or you as a writer may be writing something, oh no no, that's not right, I 
want to say it this way -- but this is a pretty high-level skill, and it requires the writer to examine his or 
her work from the point of view of the reader.  So they have to take themselves out of the writer's 
shoes, because we know what we're saying, but does the reader know what we're saying?  And we have 
to determine how what their writing will be interpreted. 
 
So writing involves both higher level skills and lower level skills, and writing puts heavy demands on the 
brain.  So thinking about that, just the writing itself, and the amount of demands that are put on the 
brain, now we're adding in -- you have to solve something mathematically, and then write about it.  So 
there's a lot that's going on with the brain when we're talking about writing and mathematics. 
 
All right.  I've done enough talking for a little bit, so let's hear from you.  What I'm going to ask you to do 
is, we're going to take a look at these skills here, and they're placed in the middle.  And you're going to 
tell me by typing either an "L" for "lower level," or an "H" for "higher level," whether you think the skill is 
a lower level skill, or a higher level skill.  So let's just talk about writing left to right.  Would you say that's 
an "L" or an "H?"  A lower level, or a higher level?  All right, I'm seeing L's come in fast and furious, so 
that is a lower level skill.  How about keeping the purpose for writing in mind?  And I see mostly H's, a 
couple of L's.  So keeping the purpose for writing in mind is considered a higher level skill.  When we're 
talking about lower level skills, we're often talking about those micro skills; the spelling, the 
punctuation, the formation of the letter, those kinds of things.  Thinking about macro level skills is, what 
is it that I'm trying to say to the reader?  That would be a higher level skill.  All right, how about 
conveying the sequence of steps used?  Good, I'm seeing H's, very good.  Good, good, good.  That is a 
higher level skill.  Writing the symbols, plus sign, minus sign, multiplication sign, division sign or equal 
sign?  Good.  Those are all lower level skills.  This one might be a little tricky:  Spelling irregular, high 
frequency words.  I'm seeing all sorts of combinations coming in on this.  I'm seeing "H," "H-L," "L," okay.  
We would probably consider that a lower level skill, especially when we're thinking about the older 
grades.  Might it be -- I mean, well, it's still a lower level skill when we think about the grand scheme of 
writing.  But while students may be learning it, and the focus in early grades might be on spelling 
irregular, high frequency words, that's still considered a low level skill with regard to writing, because it's 
around those micro skills, if you will.  Selecting precise vocabulary -- good.  I see a lot of H's coming in, so 
that's our higher level skill.  Good.  And checking for clarity of exposition -- yeah.  That is a higher level 
skill.  Seeing a lot of H's coming in here.  And that's really making sure that I have expressed what it is 
that I'm trying to express.  Good job!  That was well done, gang! 



 
All right.  So beginning writers have to learn both the lower and the higher level skills simultaneously, so 
when you think about that, kids are not only learning how to form letters and form sentences and form 
words, but we're also asking them to write more.  We might ask them to write a story, or we might ask 
them to do a journal entry.  And so those things are happening simultaneously.  And usually what 
they're writing in the lower level, and for novice writers, if you will, is very short, because a lot of the 
brain power is used on the formation of those letters and words, and spelling and all of those things.  
And so when students fail to learn those lower level skills, it limits their acquisition of higher level skills.  
So if I have to spend all of my time trying to remember how do I make the letter, "M," and what's the 
difference between an "M" and an "N," then I can't really focus on explaining how I found the parameter 
of this rectangle, because it's too hard for me to focus, to use my brain for both of those things, my 
brain is really focused on how to form the letters, so I lose the fluidity of writing. 
 
Okay, so when we talk about the memory and the writing process, there's three types of memory.  
There's long term memory, which is stuff that's in permanent mental storage.  There's short term 
memory, is that temporary storage unit, makes sense of information, decide what to do with it, are we 
going to keep it, or are we going to toss it?  And then that working memory, works to connect 
information that's in short term memory to the information that's stored in long term memory.  
Working memory is complex, and can be described as the tool that connects information in short term 
memory to information in long term memory.  If I asked you to remember a set of numbers, such as 9, 3, 
5 and 2, and then repeat them back to me in order from least to greatest, your working memory would 
be actively engaged.  You'd be taking in the new information into short term memory, which would be 
the numbers, and then you'd be connecting it to the information that you have in long term memory, 
which is your knowledge of numbers and knowledge of cardinality.  And then your working memory 
would hold and re-order those numbers to provide the information. 
 
Okay, so working memory and the writing process:  We have what's called this three-component model 
in working memory; the central executive directs the production of spelling words.  The phonological 
loop is what holds onto the speech sounds, so that we know the "Sssss" sound, or the "Puh" sound, or 
the "Duh" sound.  The visuospatial sketchpad holds the graphemes, or the letters that form those 
sounds, and allows the hands to move to form those letters.  And then we have the episodic buffer, and 
that is theorized to integrate other functions with a sense of time, so that things occur in a continuing 
sequence, like the story from a book or a movie.  So it's limited capacity, temporary storage.  This is not 
on a final exam, so you don't need to worry about any of this.  But just to understand, all of these things 
that have to happen for when a student is writing.  The working memory has to be engaged, the physical 
aspect of writing, remembering sounds -- you know, think about that taxation on the brain in addition to 
-- and that's just for forming the words -- in addition to thinking about the plan for writing, in addition to 
perhaps solving a mathematical problem.  There's a lot going on. 
 
Working memory's engaged in every phase, so the planning phase, selecting a goal, choosing the format, 
thinking about what the finished product might look like.  Selections of words, phrases, sentences and 
vocabulary.  So thinking about does what I'm writing match the plan? 
 
Novice writers, the working memory may be taxed, and we talked a little bit about this by concentrating 
on the formation of letters or spelling, so they might not remember words long enough to write them 
down.  And they may need years of practice to coordinate the activities that are required for writing.  
And just keep in mind that when we're talking about novice writers, we're not necessarily talking about 



an age group.  Novice writers may be in your middle school, in your high school -- it's not necessarily the 
early grades, it's just about what their skills are with regard to writing. 
 
So how do we help students with writing?  Practice handwriting.  Many schools, we have gotten away 
from handwriting itself.  And the research is showing the importance of handwriting and for students to 
be able to write fluently, so that if I don't have to think about how to form the letter, then I can use that 
brain power, that cognitive desk space, for other things.  Write high frequency words form dictation -- so 
think about words in your math classes that you're using that students may have to use over and over 
again, with regard to their writing.  Combine onsets and rhymes, so what we see here as an example -- 
lap, map, trap -- so that they're forming those ending phonemes of "ap" over and over again, but that 
different initial sound and the graphemes that make those initial sounds.  Repeated writing of the 
alphabet and of numbers can be helpful.  And those are all micro skill supports.  So some macro skill 
supports -- provide the goal.  Be really explicit about what it is that we're attempting to do here.  
Provide students with prompts or questions that will enable them to complete the project or complete 
the writing activity.  Create a model or the finished product, let them see what it looks like.  And for 
some novice writers, maybe we're going to create a second model and remove some of the words, or 
some of the processes that we're asking them to solve, so that then they have the written piece, and 
they're filling in pieces along the way.  And then gradually over time, removing some of those scaffolds.  
Provide organizers to place ideas in order, first this, then that, then that, and thinking about the 
organization of it in that form, especially for mathematics when we're asking kids to describe steps.  
Model with the students, write down what they say.  Use sentence starters, and encourage self-talk or 
partner talk.  And I really like this idea where students -- they write it down, and then the read what 
they wrote to their partner and ask their partner to explain it back to them, because that helps them to 
get the sense of if what they're writing is being conveyed to the reader.  And then model editing and 
revising.  And those are all those macro skills. 
 
All right.  I am being very conscious of my time, so let's just check in here, and see how we're doing.  So 
I'm going to ask you again to type into whether it's Chat or Question, wherever we're typing, that's fine.  
It looks like it's all Question.  "Working memory is involved only in the translating stage of writing," true 
or false?  All right.  This is a bright group.  That is false.  Good.  All right.  "Students with dysgraphia have 
unusual difficulty with handwriting or spelling, but those deficits generally don't impact other aspects of 
writing," is that true or false?  I'm seeing mostly falses, and that is false.  Yes.  Dysgraphia has to do with 
difficulty with writing.  And remember, if I'm thinking about forming the letter "K," and I'm spending all 
of my brain power on that, I'm certainly not going to be able to spend my brain power on selecting 
correct vocabulary, and sequencing my events and all of those things.  So those are aspects of the 
dysgraphia that will affect other pieces of the writing. 
 
All right, Judd, any questions before I swing it on over to you? 
 
>> No, things look good, Dennis. 
 
>> All right.  Great.  So at this point, what I'm going to do is, I'm going to make Judd our presenter, and 
he's going to take over, and he's going to talk a little bit more about vocabulary and mathematics.  So 
there you are, Judd, hopefully we'll be seeing your screen momentarily. 
 
>> All right guys, if you can just let me know if you see my screen? 
 
>> I do. 



 
>> All right. 
 
>> Just -- we are seeing not just presentation mode, we're seeing what you're seeing, which is totally 
fine. 
 
>> And when you say you're seeing what I'm seeing, you're not. 
 
>> So we're seeing the previous of the next slide and the notes. 
 
>> Oh, okay.  Let me see here if I can fix that.  Let's see -- sorry, guys. 
 
>> No, not to worry.  It gives folks a preview of what's happening next.  We're getting help.  It says, 
"Display settings." 
 
>> Oh, wonderful.  Display settings -- 
 
>> Top left. 
 
>> Oh, thank you. 
 
>> Oh, it's not me, it's our participants.  They're a really bright group! 
 
>> Is that better? 
 
>> There you go!  You're all set. 
 
>> Oh, okay.  All right.  So I want to thank everybody for the help navigating the GoTo Webinar process.  
So I'm going to take a little bit of time today to talk about mathematical literacy from the vocabulary 
[INAUDIBLE].  And when we're thinking about our students and their ability to engage in a particular 
discipline, and engage in the discourse of that discipline, vocabulary really is that gateway or entry point.  
And as we think about a society that's increasingly driven by technology, and we think about the buzz 
words of STEM and STEAM, and other things in education, math is really an essential component of that 
success.  And building a student's literacy or fluency is essential for them to navigate that complex 
terrain in the future world that they're going to live in.  So we're going to talk a little bit about some 
barriers and some ways to engage students in mathematical literacy, and their vocabulary, along with 
some tools for the teacher to provide them access to this discipline. 
 
So when we think about -- let's see -- sorry, Dennis. 
 
>> You're all set.  There you go. 
 
>> If everybody would take a look at this slide and read through the choices, one two three or four, and 
then just type in the Question box, which one of those most resonates with your thoughts of vocabulary.  
So type a "1" if it's the statement for 1, a "2" if it's the statement for 2, et cetera. 
 
All right.  So when we think about vocabulary, it really is that nexus or interface for folks between the 
content and what they're learning.  And vocabulary really acts as that access point.  And it's our 



knowledge of words that determines how we understand texts, how we define ourselves for others and 
define the way we see the world.  And when we think about vocabulary, it can be that barrier for a 
student to get and gain access to math content.  And for students that have the opportunity to 
understand the vocabulary and access the content, that helps generate -- that understanding of 
vocabulary helps to generate a successful experience.  And that also helps them to form a positive 
mathematical identity, which, as we know, can be a barrier to a student's future course choice, or even 
possible career pathway.  So we want to make sure that students have a positive experience as they 
engage and are -- as they engage in a mathematical experience, and providing them an understanding of 
mathematical literacy will be that platform for them to do so. 
 
When we think about mathematical literacy, we're going to talk a little bit about the tiers of vocabulary.  
And I just have some words here on the side, and depending on your grade level, or your student's 
ability level and what they have in their backpack will in some ways determine the tiers of vocabulary.  
So when we think about the tiers of vocabulary for word selection, it's really based on the work of Beck.  
And we look at three levels, or three tiers, of vocabulary.  So our tier one vocabulary are those most 
basic and common words in the English language.  And they're those words that, for most of our 
students, they're quite familiar with, and normally do not provide a barrier to accessing the content.  
Now if we move up that tier into tier two words, they are our high frequency, or high utility words that 
are used across all subjects.  We might call these our "academic vocabulary words."  So they would be 
words like "compare" and "contrast," or "analyze."  And then if we move up the triangle to tier three 
words, they're really our content specific or discipline-specific terms.  And those tier three words are 
those important or difficult words that may provide the barrier for students accessing the content.  And 
these are the words that we're really going to have to build our students' background knowledge on, 
and help to generate and experience so that they can access the mathematical content. 
 
We're going to talk a little bit about the tier two words, or that academic vocabulary words, and when 
we think about this disciplinary literacy model, there may be an argument that some of our 
mathematical language, as Dennis had pointed out in the beginning, math, much like science and even 
history, has a language unto its own.  And we may think of some of our mathematical words that would 
float down into that tier two range.  And I'm going to show you an example of that in one of the 
upcoming slides. 
 
So when you think about the tier two words, a good example would be things like, "coincide," "analysis," 
"complementary."  And these are the words that you may find it beneficial to work with your colleagues 
across content areas, or on your teams so that you can evenly take the burden of teaching all of this 
vocabulary to your students.  And these words will be the words that you're going to see in high 
frequency on our PSSA exams, and those open ended questions, and that we want to make sure our 
students have a good handle for. 
 
Now when we think about the idea of tier two words, a good example of a tier two word that may also 
be fluid, and some would argue is a tier word, would be a word like, "function."  And what I would like 
you to do is, just quickly in the Question box, if you would write down your own definition of the word, 
"function."  And I'll give you a minute to do so.  I see that we're looking at the idea of the mathematical 
term along with the more generic term for understanding the term, "function."  When we think about 
function, and we look it up in Webster's Dictionary, and often we might say to a student, "Go ahead and 
look it up in the dictionary or in the glossary," and this is what we could give our students.  And this 
could be a barrier unto itself, because we can see that there are seven different definitions of the term 
"function" within Webster's New World Dictionary.  And the definition could be where we're thinking of 



more in that tier two of an academic vocabulary realm, where it might be the action of which a person 
or a thing is specifically fitted or used for, or a profession, or official position.  But when we think about 
the term "function" with regards to math, there are actually two definitions that capture the 
mathematical definition.  And that would be 5a and 5b; "a mathematical correspondence that assigns 
exactly one element of one set to each element of the same or another set," or the second definition of 
that would be, "a variable (as a quality, trait, or measurement) that depends on and varies with 
another."  And as we can see, even with the term, "function," there may be some vocabulary barriers 
into accessing the definition that is shared with us via Webster's Dictionary.  And the term, "function," 
when we look at it in math terms, we could see that it could be something associated with a linear 
function, or we could be talking about a quadratic function.  So when we add another layer to that, we 
can see where the vocabulary could be a barrier to students accessing some of this mathematical 
content.  And the word "function" is a great example of something that Dennis had mentioned earlier in 
the webinar, with that idea of vocabulary overlap.  Now vocabulary overlap can add some confusion to 
students when they're thinking about what their backpack is full of with regards to their background 
knowledge to the term, "function." 
 
And when we think about the caveat to some of this, know that teachers should feel free to use their 
best judgment.  You know your students best with their needs and what they have in their backpack, 
and what you think you should prioritize as the most important tier two or tier three word to teach, for 
providing access to the particular portion of content that your students are engaging in during that 
lesson.  Teachers should also feel free to treat words in different ways.  It may depend on class periods, 
certain words or vocabulary you may have to emphasize more than others, both in the same day.  And 
you definitely want to pay attention to those words.  Whether they meet the criteria of tier two or tier 
three, they may require students' extra attention to understand.  We really want to prioritize the 
vocabulary that we teach, and there's going to be a method here for helping you determine that 
prioritization. 
 
So just in quick review, the types of words, if we think about math vocabulary, and if we're looking in the 
math realm itself, a tier one word that we could commonly use, maybe add.  A tier two word would be 
something like "evidence," where often, as Dennis pointed out, in the mathematical practices, we're 
asking students to provide evidence for their answer.  And then tier three words might be something 
like, "subtrahend," "common denominator," "addition," or "subtraction." 
 
And when we think about introducing vocabulary, we want to consider some tools for understanding 
what our students' background knowledge is or is not.  So some tools that we could use are something 
like a word rating chart, and that word rating chart could be pre-populated, meaning based on previous 
classes or based on your knowledge of your student population.  You may actually choose the words 
that are selected for the word rating chart.  You could start out with the word rating chart being blank, 
and giving your students a prompt or a piece of text and having them pull out the words that they feel 
should be part of the chart.  And then you could also use a tool like a fist of five -- you could choose a 
couple words, place them on the board, or a handout for students and have them engage in a fist of five, 
five meaning I'm quite familiar with the word, and one meaning I need some help understanding that 
word, or I don't have any background with that word.  Or we could use something like a Likert Scale for 
rating words. 
 
Here is an example of a Likert Scale word rating chart.  So you might project the word on the board, like 
"subtrahend," and you would have the students, based the Likert Scale outline whether or not, I don't 
understand this word with the zero, or I know this word well, and I can explain and use this word in a 



sentence, or in a conversation.  And I've had some teachers, as we've shared this same tool during our 
scientific literacy series say that they took this word rating Likert Scale and just placed it on their word 
wall, and then allowed students to use that fist of five technique to share whether or not they have 
good background or a little background in the particular terminology that you selected. 
 
Another way after we have provided some context for our own understanding of our students' exposure 
to a particular mathematical vocabulary, we may engage in teaching that vocabulary in three different 
ways.  We can provide exposure to the word, we can provide what we're terming a "quick teach," or we 
could really dig into that word because it's essential for our students' understanding, and engage in 
explicit instruction through a vocabulary routine.  We're going to go ahead and outline each of these 
methods for teaching our students some of the mathematical vocabulary, providing them the ability to 
engage in mathematical discourse. 
 
So an example of an exposure, if our term was the "addition algorithm," I could just simply provide them 
an example through a picture of the addition algorithm on the board.  And it would be no more depth or 
no more time, really, than this.  59 plus 37 equals 96, this is an example of an addition algorithm.  156 
plus 168 equals 324 is an example of an addition algorithm.  I'm just providing that quick exposure.  So if 
we wanted to share with them what an equation or an expression looked like, I might just share with 
them an equation and just post that on the board, or an expression and post that on the board.  It's 
really meant to be that first little hook to understanding or igniting that background knowledge that 
they may have tucked away in their backpack. 
 
Our next method is what we would call a "quick teach," and a quick teach, you're going to go into a little 
bit more depth with this.  You're going to use the known words that your students may have in their 
backpack in order to learn new words.  So for example, if we have talked to students about addition or 
subtraction, we can use that term to help build or scaffold their understanding of a new term.  So if 
addition is to put together or combine, I can show them that, the definition of addition, along with a 
picture or graphic that shows addition.  And if I'm teaching the word subtraction, I can pair that with this 
graphic of addition and share subtraction is to take away, or separate.  And then I would also pair that 
short, student friendly definition with a picture.  Notice that he vocabulary word that may have been 
unknown, it's directly defined, and the language that is used while we model, and it's in student friendly 
terms.  And we can walk the students through this to point out the differences, as we think about 
addition -- putting together, I can say two cupcakes put together with four cupcakes equals six cupcakes, 
and really take a few moments to explicitly share with the students this quick teach.  This should be a 
minute or two per word, and should really take no longer than that, so that we can just provide them a 
quick teach to get them up and running.  This would be good for terminology that they may have had in 
past grades, just to re-ignite their understanding, or words that are in that tier two realm that they need 
that they may have had previous exposure to.  It's often also good when you're going with the quick 
teach, when you're talking about sharing a picture, you may also want to share a synonym that can be 
paired with the term that you're trying to define. 
 
So when we think about the idea of explicit instruction, we're really basing that upon the work of Archer 
and Hughes, and explicit instruction through a vocabulary routine is a structured and systematic 
methodology for teaching vocabulary.  It takes away all ambiguity, and really is that direct approach.  
That includes an understanding of instructional design, and also instructional delivery procedures.  And 
when we think about the meta-analysis work of John Hattie, the direct instruction has an effect size, 
when we're thinking about vocabulary, of roughly about .59.  And the closer we get to one meta effect 



size, that effect size number, the more power or the more bang for the buck that we're going to get out 
of that particular routine or teaching technique. 
 
So as I had mentioned, direct instruction, based on Patty's work, has an effect size of .59.  And direct 
vocabulary instruction, that effect size is even increased.  So when we think about explicit instruction, 
students increase their scores by as much as 30 percentile points, after receiving direct, meaningful 
explicit vocabulary instruction in both math and science and ELA work.  So that's something that if we 
think about breaking down our silos across disciplines or content, if we can get our team to agree on 
using this method of explicit instruction, and we use that across rooms, the students aren't going to use 
that cognitive energy to understand the routine.  They can really focus on understanding the 
terminology. 
 
So let's have a quick check-in, and please type the correct answer in the Question box, of A, B, C or D.  
I'm going to start with the one in the blue box.  One evidence based tool for determining which word to 
explicitly teach is, A, a word rating chart, B, a graphic organizer, C, semantic feature analysis, or D, none 
of the above.  And I see some folks are mentioning C, semantic feature analysis.  And that is an evidence 
based tool, but it's based on what we covered today in the webinar, the tool that we highlighted for this 
particular short session was a word rating chart.  And let's go ahead and talk about tier one words in the 
green box.  Tier one words are defined as, A, low frequency content specific words, B, high frequency 
and high utility words across subject and content areas, C, every day, common, usually known words, or 
D, none of the above.  And I see C is flying in.  If we think back to our triangle, tier one are those base 
level words that are commonly words, tier two is our academic language and tier three is our discipline 
or content specific terminology. 
 
And our final question, explicit instruction is a high leverage way to teach tier three content specific 
vocabulary.  Is that true or false?  You can type A, or true, or B, or false.  All right, I see we've got a lot of 
trues.  And that explicit instruction is a high leverage technique.  And we're going to dig into a little bit 
more deeply of the explicit instruction vocabulary routine.  Before I do that, I do want to mention the 
impact of morphology on vocabulary instruction.  And this is something that really can be a value add to 
your class, if you take your students through that, and provides a tool for them to use across disciplines.  
And when we think about using morphemes as a tool, a morpheme, just in general, is a meaningful part 
of a word, so when we think about the term, "geometry," it has Greek origin, meaning "G," meaning 
"earth," and "metr," meaning procedures or systems.  And when think about why we study words at the 
morphemic level, and it's so students are aware of the morphemes that may give them just that little 
spark to understanding what's going on with a particular term if they come across it while they're 
engaging in text.  It provides them a decoding tool.  And they're approximately three quarters of the 
compound words can be deciphered using the morphemes.  And PaTTAN has some wonderful resources 
to engage more deeply in understanding how to use morphology in the classroom and the basics of 
morphology instruction.  So please feel free to dig a little deeper on the PaTTAN website to learn more 
about this particular realm of vocabulary instruction. 
 
So now let's go ahead and dig into the vocabulary instruction with routines, and we're going to take a 
look at this from two levels.  We'll look at more of an elementary example, and then more of a high 
school example.  So when we think about the power of instructional routines, I want you think about 
some routines just in general in your life, and how those routines help you better function or better 
move through the day or access particular modalities of your experience through life.  And students 
should have these organizational instructional routines, you can think about -- when we think about 
behavior in the classroom, we may have a routine or a structure for things as simple as sharpening our 



pencil, or asking a question, or responding to a question.  We may have routines for engaging students 
and academic conversations -- all of these make the learning process easier and allows students to free 
up that cognitive desk space to access the more challenging parts of the lesson.  It even can be a routine, 
if we think about a personal notebook, or a way to organize new words, a planner.  They're all examples 
of instructional routines we may engage students in in our classroom.  And it's no different for an 
explicit vocabulary instruction or routine. 
 
There are four major steps to the vocabulary instructional routine; first, you're going to introduce the 
word.  Then you're going to introduce the word's meaning, and you're going to introduce the word's 
meaning and student friendly terminology.  Third, you're going to illustrate the word through examples.  
Those examples could be synonyms, those examples could by antonyms, those examples could be 
pictures.  Maybe you're going to illustrate the word through a demonstration, a short video -- multiple 
ways to illustrate the word.  And then finally, you're going to check for students' understanding.  You can 
do this through deep processing questions, you may have students work through examples and non-
examples.  You may have students generate their own examples through a graphic organizer, like a 
Frayer Model.  And you may have students generate a sentence, or using the word in the correct 
context.  And the vocabulary instructional routine are for those terms that you feel are as the instructor 
most essential for students accessing the content.  And it could be a tier two word, or it could be a tier 
three word.  This particular routine is going to take more time than a quick teach, so you want to 
prioritize if we think about the glossary of terms for a Keystone Algebra course, there's a lot of terms in 
that glossary.  And I'm not saying we need to explicitly teach each of those words.  You really want to 
think about what words are going to get you the most bang for your buck for your students so that they 
have and feel success in the math classrooms. 
 
This is an example of an instructional routine, and what it may look like step by step.  And this is based 
on the work of Dr. Anita Archer and the Reading First Technical Center.  And you can see that when you 
introduce the word, you're going to write the word on the board.  You may have the students repeat the 
word as you're introducing the word's meaning, there's multiple options for that.  You may introduce 
the meaningful parts of the word, so that would be that idea of morphemes.  You may just present the 
student friendly definition.  You may have the students locate the definition in a glossary, or within the 
text.  And then that illustration of the word, multiple ways to illustrate, and then ways to check for 
student understanding. 
 
So let's look at an example of this through the word, "addition."  I would introduce the word on the 
board, I would say the word out loud, "addition."  And we're going to write that word.  We're going to 
allow the students to see us write that word.  We're going to read and say the word aloud, "addition."  
We're going to have the students provide or repeat that word through a choral response.  And for the 
secondary teachers, this may seem a little foreign, but we would like the students to tap out the word in 
its syllable.  And when I was sharing this information with science teachers across the commonwealth, I 
did get some funny looks sometimes about going through the tapping process.  But really what we want 
the students to do is to say that word, annunciate the syllables and get as many exposure points through 
this instructional routine as possible.  So when they're reading that word in text, or seeing that word, 
there isn't any stumbling blocks as they engage that word in the context.  So we would say, "Addition, 
ad-di-tion," so it's three syllables.  We tap that out.  What's the word?  Addition.  That would be the first 
step. 
 
Step two then would be to introduce a student friendly explanation or definition, and we can have the 
students practice this.  This is a great opportunity for a turn and talk again, and we want to provide as 



many exposures to this new term as possible.  And you can provide the student friendly definition 
through a sentence starter, so addition is the putting together of two or more quantities.  And you could 
then have students, after you exposed them to a student friendly definition, you could have them create 
their own explanation of the word "addition" in their notes, or in their graphic organizer, as you go 
through this content.  And again, thinking about those multiple exposure points. 
 
Step three would be to illustrate the word with examples, so you can provide concrete examples, you 
could show the object, you could provide students to come up front, we could actually act out the idea, 
putting two groups of students together.  You can show visual examples, the algorithm of addition.  You 
may do an animated PowerPoint to show to show two apples plus two apples comes together to make 
four apples, or you just may provide verbal examples and explain or discuss the word with students. 
 
So here's an example for step three, illustrating the example, a simple example would be the example 
on the left, three parrots plus three parrots equals six parrots.  We don't have any numbers in that, but 
we're really just looking at the quantity of parrots.  A little bit more complex example, we have the 
example with the number line on the bottom, and then we show two cupcakes plus four cupcakes equal 
six cupcakes, and we have the algorithmic part of the addition example there.  So we're not only 
providing them that representational piece, we're also showing them the algorithmic piece. 
 
Another example of a visual example would be this type of concept map.  So this is a little bit more 
complex.  So we would have the term "addition," and then we could say addition is the combining of 
two or more sets into one complete set.  Notice the terminology got a little more complex.  Addition is 
input plus input equals an output, and includes place value.  Addition is like putting together.  And it 
would be multiple inputs equals an output.  It is like joining.  What is it like?  It's like the commutative 
property.  And I have down here in the bottom right hand corner the concept mapping technique is 
something that Hattie has found to have a pretty effect size, and a good bang for your buck.  So when 
you pair this with your instructional routine, you really get in that additive impact of two wonderful, 
pedagogical techniques for teaching vocabulary. 
 
And then some examples of some deep processing questions, that could be the part of checking for 
understanding, or step four in the instructional routine.  I'll give you a moment to take a look at that.  So 
they could be a yes-no question, could be a completion activity, maybe a fill in the blank.  It could be 
sentence substitution, or you're actually writing in a meaningful way. 
 
So when you're checking for students' understanding, you may want to use a sentence starter.  So, "I 
would use addition when I'm doing..."  And then you allow the students to fill in that sentence starter.  
Often just getting started can be a barrier for a student, so providing that platform to jump from will 
allow them to engage deeper. 
 
Another example of checking for understanding would be the combining the deep processing question 
with the graphic organizer.  You could have them do a simple Frayer Model, and they would provide 
their student friendly definition.  They could give some characteristics based on steps two and three, 
they could provide a picture based on steps two and three.  And then always good is that idea of a non-
example, or an antonym.  And in this particular non-example, they could use the word, "subtraction."  
And when we're thinking about the effect size of something, like a Frayer Model, again, that's a pretty 
high effect size. 
 



So real quick, when we're using direct instruction for tier three vocabulary, a high leverage technique is 
to use an "instructional routine."  If you could just type true or false in the Question box?  I see the trues 
flying in, and that is a high leverage point.  Second question, concept mapping and/or graphic organizers 
are high leverage techniques to incorporate into your vocabulary instruction tool belt.  Again, I'm seeing 
the trues flying in.  When you pair this with your explicit routine, those vocabulary tools, concept 
mapping and graphic organizers, are high leverage.  And even on their own, they're high leverage.  So 
please feel free to pick and choose some pieces of this, so if the entire routine may not fit into your 
current instructional sequence. 
 
And that really wraps up our section on the vocabulary.  If there are any questions, feel free to ask now.  
I'm going to go ahead and share my screen back with Dennis so that he can wrap up for the day. 
 
>> All right.  Let's see here, I am going to show my screen.  And I can get rid of the Question box now, 
because I was just sort of monitoring questions as we went away.  Okay.  So first, I want to thank you all 
for joining us this afternoon.  I hope you found the presentation valuable.  We are hoping to do some 
expansion of this in the upcoming school year, in this '16-'17 school year, to talk a little bit more about 
mathematical literacy.  Please feel free to contact either myself or Judd with any questions.  You can see 
my email is there and Judd's email is there.  And again, we thank you for the afternoon.  Judd, any 
questions that you need to -- that you're seeing coming in that you need to address with the group, 
before we log off for the afternoon? 
 
>> No, I just want to thank everybody for engaging and staying with us for the afternoon.  And I want to 
thank Dennis for providing the platform for engaging in mathematical literacy, and we hope to see you 
at our future mathematical literacy series here at PaTTAN. 
 
>> All right.  Thanks guys, and if we did not answer a question, you can feel free to email either one of 
us.  All right.  Have a wonderful afternoon, and stay warm.  Take care, now. 
 
>> Thank you. 
 


