
 

 

 

  

  

   

 

The use of literacy in the mathematics classroom has been shown to have 

considerable impact on the aptitude of our students.  This research based idea makes the 

use of literacy in the mathematics classroom even more important.  Many of you are 

probably saying to yourself “Well, yea, I understand it’s greatly beneficial but how in the 

world am I suppose to do that?”  We will discuss the ways in which literacy can be 

implemented into any mathematics classroom without sacrificing content.  This 

implementation will be such that the curriculum is enhanced.  You will not need to throw 

away every lesson you have planned already, so do not panic.  You will be able to take 

the hard work you’ve already done and simply tweak it to include literacy as an integral 

factor. 
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At the end of the presentation, I’ll ask each of you to complete a short survey 

about the efficacy and usefulness of this presentation. I’ll use these responses to improve 

this presentation in the future. 

<Change slide-as ‘an integral factor’ is being said>. 
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Over the past decade, educational reforms have placed increased emphasis on the 

need for literacy across content areas.  Through these reforms, educators have adjusted 

standards and content accordingly.  Based on these new standards, mathematics teachers 

must implement literacy in the forms of writing, reading and speaking. 

By implementing literacy, mathematics teachers are able to activate higher levels 

of thinking.  This higher order thinking improves both the procedural and conceptual 

knowledge in mathematics. 

<Ask the group for the definitions of procedural and conceptual knowledge-have 

a group discussion about these two definitions>. 

<Change slide-as ‘conceptual knowledge in mathematics’ is being said>. 
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Currently, mathematics teachers lack the resources necessary to effectively 

implement literacy.  Other content area teachers, such as Social Studies and English, have 

almost endless resources available.  It is essential to begin developing resources for 

mathematics teachers.  Without the applicable resources, it is virtually impossible for 

mathematics teachers to effectively implement literacy around the current content in and 

effective and beneficial manner. 

<Change slide-as ‘effective and beneficial manner’ is being said>. 
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The purpose of this project is to transform the currently negative perceptions 

while simultaneously providing teachers with a guide for implementing literacy.  This 

guide for teachers will provide mathematics teachers with applicable strategies and 

techniques to successfully implement literacy. 

<Change slide-as ‘successfully implement literacy’ is being said>. 
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When thinking about implementing literacy into mathematics, do not begin to 

panic that you must construct new and original literacy techniques.  Other content areas 

have done the hard work for us!  Why should we spend more planning time that we 

already don’t have?  Use those techniques already developed.  In doing this, the only 

aspect we have to keep an eye on is how applicable techniques are for our end goals.  Not 

every technique used in English or Social Studies is applicable in mathematics.  

Keeping this in mind, we are increasing mathematical aptitude while 

simultaneously building students’ ability to read the printed materials they must rely on 

everywhere in day to day life.  As it stands, our students cannot explain what they do and 

do not know. They have spent too much time in the illusion ‘but this is mathematics.’  
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Any person can be taught how to do the computations and calculations, but be honest: 

How many people can actually explain in strong mathematical vocabulary what is going 

on in this abstract world?!  As it stands now, our kids cannot do this.  It is time for us to 

fix this problem so that when our students leave us, they are stronger individuals. 

<Change slide-as ‘they are strong individuals’ is being said>. 

30 




 

 

 

 

 

 

 

 

The National Council of Teachers of Mathematics once again placed 

communication, which is the same idea as literacy, among its standards.  In fact, 

communication is a standard in and of itself!  I don’t know about you, but that tells me 

this might be a little bit important!  In order to ensure our students are proficient or 

advanced proficient in this standard, we must transition away from the traditional 

classroom. There are way too many changes in our standards and standardized testing to 

remain complacent and set in the traditional ways.  We must focus on literacy while 

simultaneously developing the vocabulary that is so crucial to mathematics.  We have to 

keep in mind that mathematics is a language by itself.  Some of the vocabulary is found 

in other content areas, but many of the terms we expect our students to know are unique 
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to our content area.  Drill and kill does not develop our students to the depth that is 

necessary. 

<Change slide-as ‘depth that is necessary’ is said>. 
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As we transition into the more application based information, keep in mind the 

research and importance of literacy in mathematics.  Literacy can be divided into three 

main categories: writing, reading and speaking. Each of these three should be viewed as 

separate entities that we must intertwine with one another for maximum effect.  If done 

correctly and appropriately, writing, reading and speaking will easily connect. 

We are not simply meeting standards and teaching to the test, but ensuring our 

students are drastically stronger in mathematics, thinking and communicating as these 

skills are crucial to being successful, productive members of society. 

<Change slide-as ‘members of society’ is being said>. 
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The third form of writing in mathematics that can be incredibly beneficial is the 

idea of prompts.  We can provide students with prompts that are designed to elicit 

specific responses, but we can engage students at such a higher level with open-ended 

prompts. Open ended prompts allow students to not only answer the question but apply 

their knowledge to a deeper level.  For example, we may give students the prompt: 

“In 2 minutes, list as many ways as possible to make the number 25.” 

This would demonstrate the extent to which students understand the basic mathematical 

operations-addition, subtraction, multiplication and division-and their number sense. 
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By using prompts, both specific and open-ended, we are guided student thinking 

without taking away their right to think.  Mathematics is so much more than rote 

computations and calculations. When we do not engage our students to a higher level, 

we are doing them a disservice in not aiding in their development of advanced 

mathematics skills. We should not only be teaching them math but how to use it, which 

requires familiarity and skills in advanced thinking.  Similar to journals, we can use these 

prompts in any fashion necessary-for journals or papers, warm up activities, closure, etc.  

 <Change slide-as ‘warm up activities, closure, etc.’ are being said>. 
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The implementation of reading in mathematics is much more difficult than other 

forms of literacy, and incredibly difficult when comparing to reading in other content 

areas.  The one area we must continuously focus on is the development of vocabulary. 

We often fall into the same trap the students do: once we test on it, we are done.  The 

problem is that students forget these vocabulary terms when they do not see or use them 

often. We can incorporate this continual development of vocabulary into our ever day 

instruction by placing vocabulary on a warm up or ensuring we use strong mathematical 

vocabulary as we speak.  Instead of using ‘plug it in’ what should we use? <Participants 

respond with ‘substitute’>. It is important to remember we MUST develop our 

mathematical language, just as we develop our spoken language each day. 
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When we assign reading, which may be from the textbook or an article pertaining 

to the topic at hand, we can utilize some of the same reading strategies used in other 

content areas. The language of mathematics can be difficult to decipher is the same 

fashion old literature can be difficult to understand.  The reading strategy K-W-L is a 

great way to structure reading.  The “K” stands for ‘Know,’ which means we are 

activating their background knowledge.  What could we activate in this part of the K-W­

L?  <Participants provide ideas, including vocabulary>.  The “W” stands for ‘Want to 

Know.’ This part of the K-W-L would be the objective or learning target we are focusing 

on. Students would use this section to document key components they need to learn more 

about. At the end of their reading what do we usually want the students to do? 

<Participants should respond with answers such as reflect, analyze, synthesize, formalize 

learning, etc.>.  The “L” provides students with the opportunity to document what they 

learned and synthesize the information.  This strategy structures their reading in such a 

way we can make sure they obtain all the necessary information from the reading.

 <Change slide-as ‘information from the reading’ is being said>. 

41 




 

 

    

  

 

 

 

In addition to K-W-L, we can develop reading guides for students.  This strategy 

will require more front-end preparation on our part but can produce amazing results for 

students. We can focus their reading to a greater extent than with other strategies, such as 

K-W-L. In doing this, we provide students with an intensely structured guide to 

following throughout their reading.  We’ve all used these as students, in the form of study 

guides consisting of questions.  By providing students with pre-designed questions, we 

aid in the deep analysis of information while simultaneously helping students develop 

their analysis skills.  Although reading is a much more difficult form of literacy to 

incorporate in mathematics, using these types of strategies can decrease the tedious 

nature often associated with reading in our content. 

42 




 

 

 

   

  

 

 <Change slide-as ‘with reading in our content’ is being said>.

 The third form of literacy included in today’s presentation is speaking.  As we all 

know, this is an integral part of learning mathematics.  Our students participate orally on 

a regular basis, sometimes in a structured manner while other times it’s more sporadic. 

Either way, when students are engaging in conversation they are improving their mastery 

and activating their high level thinking.  

We can facilitate speaking in a plethora of different avenues, including think-pair­

share and the use of probing questions.  Think-pair-share, as many of us may know, 

targets the use of individual think time, partner time and whole group discussion.  We can 

implement this as we scaffold through various any given topic.  We can ask students to 
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work through an example on their own before doing one of two things: moving on to a 

more difficult problem or asking students to share their work with a partner. If we move 

on to the next scaffold, we want to make sure students utilize working with a partner for 

the next example.  By utilizing the second option, the collaboration and ‘speaking’ is 

immediate. Once students collaborate with their partner, we as teachers can randomly 

call on multiple (if not all) partners to share with the entire class.  What purpose does this 

strategy serve?  <Participants answer with peer tutoring, gauge of understanding, student 

centered learning, etc.>.  

Probing questions tend to be done more by the teacher than the students, but it 

keeps the learning centered on the student.  Simply asking the students that infamous two 

year old question “why” encourages students to think beyond the answer.  Literacy is 

intended to deepen understanding, which requires thinking more about the process and 

application over simply acquiring an answer.  By essentially forcing students to explain 

their thoughts, we are activating the part of the brain needed for higher level thinking.  In 

doing this, we are engraining the concepts in their long term memory more than if we 

accepting simply an answer.

 <Change slide-as ‘accepting simply an answer’ is being said>. 
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By implementing literacy using any and all strategies previously mentioned, we 

are taking education to the next level.  By doing this, student test scores have been shown 

to increase.  Not only are we going to see an increase in scores within our own classes but 

on standardized tests as well.  Literacy improves both the conceptual and procedural 

knowledge, which in turn allows students to perform better on tests.  The implementation 

of literacy allows students to develop the ability to apply the concepts, which is how 

many standardized tests are structured.  If our students are going to be tested on the 

application and higher level of thinking, then shouldn’t we be doing everything we can to 

help them develop these skills? 

<Change slide-as ‘them develop these skills’ is being said>. 
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Okay, now that we have the technical information on the table, let’s move into 

what we’ve all be waiting for: the answer to the questions ‘how does this apply to me’ 

and ‘how can I implement this is my classroom, not this theoretical classroom?’  Let’s get 

into the dos and don’ts for a literacy based lesson and some applicable strategies.  I’ll 

even show you some actual writing samples done in my eighth grade class this year.

 <Change slide-as ‘eighth grade class this year’ is being said>. 
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As with any instructional strategy, there are certain things we want to do and 

other items we may want to avoid.  This same idea applies to literacy.  In the end, we 

must still ensure we are focusing on the content. Any of the literacy based activities we 

choose to implement cannot detract from the content our students must learn.  Ignoring 

the curriculum will have adverse results and only increase the frustration among students 

and us as teachers. As teachers, we already have a great deal of work to be done day in 

and day out.  There is no need to reinvent the wheel or develop our own repertoire of 

literacy activities.  Use those already available to us!  Sure we may need to slightly tweak 

the activity to focus on our content, but those minor adjustments are far easier than 
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developing from the ground up.  Regardless, we can no longer avoid literacy based 

activities (including writing assignments). 

Many of the dos associated with literacy we already incorporate in our 

classrooms. Raise your hand if you do 3 or more of the items listed under the ‘do’ 

column. <Participants raise hands accordingly>.  The amount of change necessary to 

fully embrace literacy is not astronomical like we once thought.  In all reality, the biggest 

hurdle we must overcome is our own mental and emotional hesitancy toward literacy. 

Hopefully reiterating to each of you the importance of literacy and the extent to which 

you already incorporate literacy based instruction will lessen the anxiety.

 <Change slide-as ‘instruction will lessen the anxiety’ is being said>. 
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To incorporate literacy, we do not have to spend every class period writing, 

reading or in constant (and I mean constant) conversation.  We have students use the first 

3-5 minutes to journal or write on an open-ended prompt as a warm up activity.  This 

type of activity gets the students thinking about mathematics without simply doing 

calculations. During instruction, why not utilize a great deal of small and whole group 

discussion?  I’m going to go out on a limb, here, and say most of us already incorporate 

this level of discussion. If you wish to focus the warm-up on the calculations associated 

with the topics at hand, switch the writing time to be a closing activity.  Either way will 

incorporate writing into mathematics; if we’re lucky, they won’t even realize they are 

“writing in a mathematics class.” 
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In addition to using writing as a daily closure activity, we can use it to tie up loose 

ends and close out a unit.  What better ways to bring closure to a unit than to have 

students analyze and synthesize all the information?  The first couple of writing 

assignments we give the students, we are going to hear A LOT of whining.  However, 

they will soon come to grips with writing in mathematics, and whether they know it or 

not their aptitude is going to increase.  

Let’s take a quick look at a couple of student samples.

 <Change slide-as ‘couple of student samples’ is being said>. 
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Remember, open-ended questions allow students to approach the problem from 

their level of understanding and thinking style.  We are not dictating the complexity or 

type of approach.  The assignment was to solve the following problem: 

A tiger is chasing a zebra.  The zebra is 6m ahead of the tiger.  For every 

3m that the tiger leaps, the zebra bounds 1m.  How many leaps and bounds 

will it take before the tiger catches the zebra? 

This student chose to illustrate the problem with a visual representation and more or less 

build a table of values.  This approach falls more into the guess and check category, but it 
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none-the-less forced the student to think outside the box and determine which way the 

problem should be solved. 

52 




 

 

 

  

 

This student took a more advanced approach and utilized a strategy that would 

later be discussed in this unit: solving a system of equations by substitution.  The purpose 

of this activity was not necessarily to elicit a specific approach and answer but to 

encourage students to use their background knowledge to think outside the box. When 

we do these kinds of activities, we often hope our students will stumble onto the intended 

approach.  However, we have to remember the purpose.  Regardless of whether or not 

students stumble onto the approach, we can build on what they do to further develop their 

knowledge. 
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Now, keep in mind nothing is instantaneous.  We cannot do a literacy activity on 

Monday and expect our students’ test scores on Tuesday to be higher than before.  The 

implementation of literacy must be continuous and from the beginning in order for us to 

see the results we wish to see.  We may not even see the fruits of our labors, but deep 

down we know our students are going to be stronger math students when they leave our 

literacy based classrooms.  Don’t be afraid to enhance the literacy you already use from 

time to time. It is perfectly acceptable and highly encouraged to utilize some form of 

literacy in each class period. 

Don’t forget that to incorporate literacy does not mean we have to assign 

an elaborate, extensive paper.  Making students explain their process and answers is a 
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form of literacy.  Think-pair-share is a form of literacy.  Many of the instructional 

strategies and activities we already utilize are forms of literacy.  We just need to 

incorporate more of these strategies and deepen the level to which students must think 

while using literacy based strategies. 

<Ask for and field any questions>. 

Thank you for attending today. I hope you were able to see that literacy really is 

possible in mathematics without increasing the amount of planning we must do.  If you 

would take a few minutes to complete this survey, I would greatly appreciate it.  The 

survey is completely anonymous and will be used to further develop this presentation to 

meet the needs of teachers.  Additionally, this survey will be used for further research 

into this topic and any other areas you think are necessary to better our classrooms, 

instruction and mathematical aptitude of our students. 

<Hand out surveys>. 

Chapter Summary 

The main focus in implementing literacy in secondary mathematics continues to 

be on the content.  Rather than viewing literacy as a separate entity, math teachers should 

utilize literacy as a supplemental strategy to enhance their content.  Mathematics teachers 

can easily adapt current literacy strategies to mathematics.  It is important to accept the 

reality that not every literacy strategy can be adapted to mathematics, but at the same 

time there are several ideas or concepts that can be used in mathematics classrooms.  

Each of the strategies discussed, such as journals and prompts, can be used both as 

formative and summative type assessments.  By implementing literacy, mathematics 

teachers can gain a better understanding of how much their students a actually know.  A 
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significant part of mastery in mathematics is the ability not only recreates the calculations 

but explain the process.  The use of literacy allows teachers to evaluate the extent to 

which students have mastered the material.  With the changes in expectations and 

curriculum, a deeper mastery of mathematics is necessary. Implementing literacy 

assesses the mastery and aides in the development of a deeper mathematical knowledge 

base. 
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Chapter 5 

DISCUSSION 

Contribution of the Project 

The purpose of this project was to develop training materials in an attempt to 

better educate secondary mathematics teachers on the importance of literacy and 

strategies to implement literacy on a regular basis. This project was intended to aid in the 

progression and development of materials designed specifically for secondary math 

teachers.  Literacy continues to appear in many content areas, but the support and training 

available for mathematics teachers is still minimal.  Other content areas, such as Social 

Studies and English, receive applicable training and support materials.  In an effort to 

help secondary mathematics teachers, the author developed a project consisting of the 

most important facts and techniques. 

This project is not the end-all-be-all for training secondary mathematics teachers 

on the implementation of literacy.  However, the main goal and purpose was 

accomplished: to establish a guide to help teachers with the implementation of literacy. 

The training materials developed consist of simple guide filled with the basics associated 

with literacy in mathematics.  The information provides teachers with not only a 

definition of what literacy looks like but specific strategies and techniques identified as 

efficient approaches to literacy.  In addition to the definition and explanation side of these 

strategies, the presentation includes student samples.  The inclusion of these student 

samples was to illustrate what literacy actually looks like in mathematics.  By doing all of 

these things, the author was able to partially accomplish the goal established in the 
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project. Further research and development of this topic will be necessary to further 

accomplish this same goal. 

Peer Assessment Results 

To assess the quality of this project, eight individuals were given a post-training 

survey inquiring about the strengths, weaknesses and areas of improvement for literacy in 

mathematics. Participants were asked to answer these questions anonymously and as 

honestly as possible after receiving the training.  Each of the teachers currently 

implements literacy on an occasional basis but still possess some of the reservations and 

anxiety about successfully and effectively implementing literacy.  Consequently, they do 

not have the confidence or knowledge of literacy necessary to fully utilize these 

strategies.  All individuals used possess a master’s degree. 

After receiving the training, all of the participants were able to breathe a sigh of 

relief once they realized it is not necessary to recreate all strategies from scratch.  The 

participants all increased their confidence and willingness in implementing literacy due 

simply to the fact that they can utilize strategies already developed.  The idea of using 

journaling intrigued many of the participants, regardless of what format the journaling 

was done in.  

Strengths 

One of the most valuable pieces of information learned, according to the 

questionnaires, was that it is absolutely necessary to incorporate literacy in mathematics.  

Additionally, although literacy in mathematics looks different than in other content areas, 

we can still utilize the same strategies to help students better learn the language of 

mathematics. The reviewers appreciated the training demonstrating the use of journaling 
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and open ended questions, along with reinforcement of utilizing current strategies.  The 

majority of the reviewers avoided literacy due in large part to the misconception that in 

order to incorporate literacy in math they must design their own techniques. 

Limitations 

The research used for the development of this project was not entirely designed 

specifically for secondary mathematics.  Instead, the research was literature based 

research that was adapted to secondary mathematics education.  Additional limitations to 

this study include the lack of conclusiveness on its effectiveness.  The presentation was 

administered to and evaluated by eight secondary teachers, six of whom are mathematics 

teachers while two reviewers were instructional coaches.  Although the research utilized 

supports the implementation of literacy, the project cannot conclusively conclude that 

literacy improves mathematics education in all students. 

Additionally, the use of more empirically based studies specifically for secondary 

mathematics is necessary.  Adapting current research is sufficient but additional research 

is necessary to make explicit and generalizations.  The type of participants used in this 

project are not a limitation to the project, as each of the six mathematics teachers has 

been a teacher for fifteen or more years and possesses a master’s degree.  The two 

instructional coaches have worked closely with secondary mathematics teachers for five 

or more years, possess a master’s and have been classroom teachers.  Further research in 

this area and further administration of this project must occur to better exclusively 

conclude literacy effectiveness. 

Recommendations for Further Study 
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Looking at the big picture, every area of literacy in mathematics needs further 

development. Literacy has started being implemented through the standards and 

standardized tests, but the actual use of literacy in mathematics is still very new.  In doing 

this continued research, more information on ‘how’ to implement literacy can be made 

available to teachers. Participants who received and evaluated this training were eager to 

receive more training on the ‘how’ part of implementing literacy in mathematics, since it 

is very different than other content areas.  It is necessary to further research the data 

associated with increasing test scores through the use of literacy, as this information will 

aid in the development of more aids for teachers. 

One point proposed by a participant was grading. While grading math homework 

and assessments, mathematics teachers look at the process as much as the answer.  They 

typically grade each problem based on the number of points that problem is worth.  The 

question, however, is how to grade literacy based assignments.  When grading the papers 

many math students are assigned, rubrics are often used.  Each of the participants 

recognizes this fact, but all are unsure how to develop an effective rubric for these 

various literacy strategies.  A rubric for an extended response problem may not be an 

appropriate rubric for a journal, open ended question or paper.  

Project Summary 

The author chose this topic as a focal point as it continues to become an integral 

part of education.  Standards, curriculum and expectations have changed drastically in the 

last decade. Consequently, classroom practices and instructional time have to be 

restructured in order to ensure students are receiving the education they need and deserve.  

Currently, few mathematics teachers embrace the use of literacy in mathematics because 
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of the lack of support materials and training thus far.  Teachers currently possess a great 

deal of anxiety towards literacy in mathematics because of its unfamiliarity.  This project 

was designed to reduce this anxiety and provide teachers with a quick guide to use in 

implementing literacy. 

Other content areas, such as English or Social Studies, utilize a plethora of 

literacy strategies on a daily basis.  Up until recently, these strategies did not blend over 

into mathematics. However, given the current state of education we must welcome this 

idea into mathematics. No longer can we leave the reading and writing to English 

teachers.  Mathematical mastery is often defined as the ability to not only recreate 

calculations but explain the process involved.  It is through this explanation process that 

our students transition into higher levels of thinking and mastery.  The ability to activate 

this higher level of thinking targets the kind of thinking mandated by the new 

standardized tests. 

In summary, it is crucial and necessary to implement literacy in mathematics.  

The current research, although we are in need of additional research, supports the notion 

that literacy increases mathematical aptitude and mastery levels.  Mathematics teachers 

must transition away from the anxieties currently associated with literacy into a mindset 

that embraces literacy. 
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