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Student and Classroom Background 

 Why teach reading strategies in a mathematics classroom? Many students who struggle in 

reading often struggle in other content areas as well. These struggling students further miss 

opportunities for success in core content areas because they are unable to fluently read and 

comprehend the texts applied in those classrooms. Mastropieri, et al. suggests, “content 

textbooks typically do not present material in a reader friendly fashion, but instead contain 

densely worded paragraphs that include an overwhelming number of concepts, facts and details 

with insufficient explanation.” (2003, p. 104). Due to this fact, students need to be taught explicit 

reading strategies in order to better understand their textbooks. (Standard I). Another aspect of 

reading in content areas focuses on standardized tests that all students are required to pass 

according to the No Child Left Behind Act. On these tests, students are expected to read and 

comprehend several word problems and then apply that knowledge in mathematical ways.  In 

order to problem solve, students must be able to read and distinguish between pertinent 

information to determine the steps required to solve the problem. Students must understand not 

only the English patterns when they read write and speak, but also the language of the content 

area that they are studying. (Echevarria & Graves, 2003) This is ever-so true in the language of 

math when reading the directions may lead to incorrect diagnostics of how to solve the problem. 

If students have difficulty understanding the initial problem, then solving the problem becomes 

even more challenging. As a result, one can see the links between content vocabulary and 

reading comprehension to math proficiency (Standard II). 

In order to better support my students growth in both reading and math, I conducted a 

case study that uses overt reading strategies in math class. For my mathematics reading lessons, I 

chose a student who is currently struggling in reading, (she is at a low 5
th
 grade level according 
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to ED Performance Indicators- See Appendix E) but is at grade level in mathematics. The student 

I selected for my case study is Amyani Harmon. Amyani is a female African-American student, 

eleven years old, and currently in the sixth grade. Her primary language is English and she is not 

learning disabled. She is however, enrolled in an after-school program that offers homework help 

as well as math and reading supplementary instruction. She has had a tough childhood in her 

young life and has had to deal with the death of her father at six years old, and the loss of her 

mother soon after due to drug addiction. Amyani now resides with her grandmother as her 

mother is in and out of drug treatment programs. She has not had contact with her mother in 

almost three years. Even through these challenges at home, Amyani has a sunny disposition and 

she is always willing to help others around her. I have several reasons for selecting this student 

for my study. First of all, she is a reader who struggles with vocabulary, which in turn impedes 

her fluency and comprehension. Secondly, Amyani is motivated; she makes efforts to do well in 

class.  She completes in-class assignments and homework assignments, but lacks support at 

home. Thirdly, this student lacks confidence, and if she is unsure of an assignment, she will not 

seek help on her own. It is my hope that extra support will improve her reading achievement and 

thereby build her confidence (Standard III). 

Learning Process and Analysis: 

With the intention of gaining an understanding of Amyani’s interests, values and 

aspirations, I began my case study with a Reading Interest and Attitude Inventory (Appendix A) 

and a Reading Attitude Survey (Appendix B) that allowed me to glean information that Amyani 

thought of as relevant to her. We found a quiet place in our media center where she could 

complete the surveys on her own (Standard IV). Through the inventory, I learned that Amyani 

loves to sing, is a cheerleader for the Detroit Mustang football team, and roller skates after 
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school at a rink near her house.  She also loves to collect dolls and most of her dolls have a 

“princess” theme. Her favorite book is in the Princess Series by Kirsten Boie, called the Princess 

Plot and her interests lie in that genre of writing. I also found that she enjoys having someone 

read to her and prefers not to read aloud herself, whether alone or in front of a group. From the 

Reading Attitude Survey (Appendix B), I could determine that Amyani had difficulty choosing 

the correct words to write for her responses and she also had difficulty being specific about what 

she thought was interesting about reading. I could also ascertain that she knew genres of books, 

but didn’t consider reading one of her favorite things to do.   

Based on her interests, her EDPerformance Data, and her reading attitude surveys, I 

decided to assess Amyani using a 6
th
 Grade Vocabulary Maze Assessment (Appendix C), and a 

Written Assessment of Comprehension Thinking Strategies (Appendix D1, D2, and D3) with the 

purpose of driving my future lesson planning (Standard II). In order to complete the 

Comprehension Strategies, she read “The Mystery of Pirate Ringhold’s Lost Treasure” from 

Scholastic’s Math Maven’s Mysteries. (Appendix F). The passage is leveled for grades four-six, 

so I intentionally chose this passage to pique her interest as well as her comfort level. I chose 

The Thinking Aloud: Written Assessment (Appendix D1) to define her ability to summarize the 

passage as well as determine her metacognitive abilities as she is reading. I chose the 

Determining Importance in Text: Written Assessment to further observe how Amyani picks out 

information when reading, and finally the Monitoring Comprehension: Written Assessment to 

discern if she knew strategies for comprehension if she ran into trouble when she was reading. 

From the assessments and the rubrics provided in module 7 (Appendix D4, D5, and D6), I was 

able to discover that Amyani makes several grammatical and spelling errors when writing her 

responses and uses phonetic spelling rather than conventional spelling. Due to this inaccuracy, 
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some of Amyani’s responses were unconnected to the text and she either didn’t understand the 

question, or didn’t know how to compose her answer.  She also could not pick out important 

pieces of the text, other than the title, and missed numbers within the text as well as important 

clue words. She did make strong connections between self and text and uses this as a strategy, 

along with sounding out words, to help her to create meaning when she is reading (Standard III). 

As a result of her initial assessments, I developed two lessons that would focus on her 

vocabulary and comprehension needs (Standard VI). The first lesson, Math Vocabulary Webs 

(Appendix G), was designed to promote the use and understanding of the language associated 

with mathematics, since Amyani had trouble identifying key mathematical terms in text 

(Standard V). “An important part of teaching concepts is the use of graphic organizers. Such 

devices are designed to help students develop background knowledge and to grasp relationships 

among concepts.” (Ehren, 2005,  p.313). Within the lesson, I used whole class instruction to first 

model the activity of using the vocabulary web and then students were paired with a partner to 

complete the activity. I selected a student to pair with Amyani, who had a slightly higher reading 

and math ability. “For cooperative learning to be effective as a way to promote content-area 

learning, students who are more knowledgeable [than] others must be able to assist their peers.” 

(Vaughn, Klinger, & Bryant, 2001, p. 70).  I used the graphic organizer to facilitate 

understanding of important concepts by allowing Amyani to visually identify key points and 

ideas and help her classify ideas to communicate mathematical concepts more effectively. 

“Active teaching of words as part of larger semantic fields appears to improve the vocabulary 

knowledge and comprehension of students of all abilities.” (Stahl & Shiel, 1992, p. 239). I also 

chose this lesson to support Amyani’s knowledge of core-content vocabulary. The graphic 

organizer serves as an aid to help her organize her understandings because “graphic organizers 
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offer students an important visual for examining the lesson's core ideas.” (Blanchowicz & Fisher, 

2004, p.66).  

The vocabulary words given to Amyani and her partner were “reciprocal” and “ratio”. 

Each student pair was given 3 webs; one each to “think” and another one to write after they 

discussed each part of the vocabulary web as their “final web”. Within the graphic organizer, 

students are asked to come up with a group definition of the word, not just a dictionary definition 

since Stahl believes that dictionary definitions often thwart students’ knowledge of key 

vocabulary terms (2003).  Instead, he suggests that offering both a dictionary definition and a 

student-created working definition helps students to understand multiple meanings of the word. 

“It appeared that effective vocabulary instruction includes both definitional and contextual 

knowledge, and that a “full” meaning of the word contains both aspects.” (Stahl, 2003, p. 244). 

Amyani’s initial definition of reciprocal came straight from the text glossary (Appendix H1), but 

after she and her partner discussed putting the term in their own words, she used the notion of a 

product of two fractions that equal one in her own words (Appendix H2). In her next vocabulary 

web for the word “ratio” she did not use the glossary definition (Appendix H3) in the thinking 

phase of the lesson, and likened comparing ratios to that of  “dividing two numbers just like in 

fraction” using her prior knowledge of fractions to create meaning for this new concept. In the 

pairing phase, she was able to use her definition, along with her partner’s input, to revise her 

definition to something they could both agree on (Appendix H4). 

The next part of the vocabulary web includes providing an example and a non-example of 

the word to facilitate meaning. Ehren believes that “providing examples and non-examples to 

enhance understanding and remembering of concepts is crucial to concept teaching.” (2004, 

p.317). Stahl and Shiel agree with this statement and ascertain that “children are taught that a 
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word's definition contains the category to which it belongs, examples, and descriptions. One can 

also add non -examples to the training.” (1992, p. 228). By doing so, Amyani can create the 

meaning for what the word is not and contextualize the word in various given situations. Both on 

her own and with a peer, Amyani was able to construct examples and non-examples for both 

words. (Appendix H1-4) (Standard VI).  

Also included within this plan is to have students create pictorial representations of the 

word. According to Blanchowicz & Fisher, “you can reinforce student mastery of the selected 

words by connecting them to what students already know by having students demonstrate the 

words through acting, pantomime, and art.” (2004, p. 68). Having Amyani draw representations 

of words may help her to internalize the meanings of the words and remember them for future 

use. She had trouble coming up with a pictorial representation of “reciprocal”, but through a 

discussion with her partner they came up with a set of dominoes to represent the reciprocal of a 

number. (Appendix H1 and H2). She created a memorable comparison of grapes to apples to 

represent “ratio” and used her art for their final web (Appendix H3 and H4) (Standard VI). 

Amyani also needed to elicit a real life scenario in which the vocabulary term may apply. 

“Students who engage with words by hearing them, using them, manipulating them semantically 

and playing with them are more likely to retain new vocabulary.” (Blachowicz, & Obrachta, 

2005 p. 263). In creating these different scenarios, Amyani is manipulating the words and 

playing with them to “fit” her existing schemas of the word that she has built based on their 

partner word study/discussion. She has heard the words through the modeling technique and 

again through her partner collaborations. Gaskins, et. al. also reinforces the significance of 

students creating their own word situations. It is “important to put students in control of their 

own learning by guiding their discovery and induction processes as they analyze words…” 
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(Gaskins, et.al., 1996/1997, p. 326). Stahl goes on to support this analytical view of 

understanding by suggesting that “as children learn more words, they learn to think about the 

world in more sophisticated ways. It is this sophistication, rather than a particular group of 

words, that leads to understanding.” (Stahl, 2003, p. 247). In the thinking phase of the lesson, 

Amyani only described using the reciprocal of fractions in math class.  With her partner, she was 

able to connect construction workers and measurement for the use of reciprocals in a real-life 

situation. (Appendix H1 and H2). For the vocabulary word, “ratio”, she was able to determine 

comparing prices as a real-world situation and added to this context in her final web the 

condition of finding a better buy (Appendix H3 and H4) (Standard VI). 

Finally, Amyani shared with the whole class the vocabulary webs she had created with 

her partner to discuss their interpretations of the new words they have confronted. “By using 

whole-class discussion, the teacher can take advantage of the knowledge possessed by the high-

vocabulary students in a natural, nonthreatening manner.” (Stahl & Shiel, 1992, p. 237). Using 

this approach, students teach each other significant aspects of the vocabulary terms and may 

guide Amyani to a deeper understanding of each of the vocabulary words (Standards II & IV). 

As Amyani was presenting, she identified each of her strategies for each aspect of the web and 

related the pictorial representation of “reciprocal” as a way to “teach her grandma about math” as 

they played the game (Appendix H2). This shows she has made a connection with the word and 

may be able to use its meaning appropriately when she encounters the word in the future. 

(Standard VI). 

The ability to connect vocabulary to content knowledge is vital in comprehending the 

material at hand. In order to fully understand reading in the content areas, one must be fluent in 

its language. The second lesson I developed for Amyani, “Echoes in Roulette Problem Solving” 
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(Appendix I), combines two reading strategies for effective instruction in improving student 

performance in math. I chose to incorporate two strategies because lesson plans “teaching 

multiple strategies seem to have more promise than those that teach only one strategy, strategies 

should be taught in an integrated way with class content, and both teacher modeling and student 

independent practice seem to be important ingredients in improving monitoring and 

comprehension.” (Cromley, 2005, p. 195). I began this lesson using a small group, cooperative 

approach with Amyani and two other students in a controlled setting on my prep hour. I chose a 

quiet room to isolate my time with Amyani’s group and ensure both strategies were implemented 

without distraction so that students would feel engaged in their own discussions (Standard IV). 

Gambrell points out that “… social collaboration promotes achievement, higher level cognition 

and intrinsic desire to read.” (1996, p.22).  

The first strategy I introduced was echo reading, a reading exercise wherein a teacher 

reads a passage aloud and the student reads it aloud immediately after, mimicking the teachers 

expression and pronunciation of the words. I began by explicitly explaining to students the 

nature of this exercise and that they should not only repeat the words I was saying, but also how I 

was saying them. Once my expectations were clear, I distributed The Pears Problem (Appendix 

J), and informed students we would echo read the problem a few times first, once with me and 

then again in their groups before we would solve it.  I chose The Pears Problem because it has a 

“kingdom” theme and I thought that since Amyani showed interest in princesses, the problem 

might be motivational for her (Standard III). Gambrell asserts that “…supporting and nurturing 

reading motivation and achievement is crucial to improving educational prospects for children 

who find reading difficult.” (1996, p. 15). I initiated reading the problem first in small phrases, 

then gradually reading up to full sentences. I noticed that Amyani was skipping words when it 
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was the group’s turn to repeat my longer phrases, and took longer to begin her recitation when 

my sentences were greater in length. I didn’t want her to get frustrated, so I returned to shorter 

phrases to help her build confidence (Standard VI). When it was the groups turn, all students 

read in short phrases in the leader role and all students repeated the phrases without skipping 

words or hesitating in the repetition.   

Once the group finished echo reading, I described the Roulette Problem Solving Strategy 

to the team.  In this strategy, the group discusses a problem until they come up with a solution 

orally. Then the group writes out the solution sentence by sentence until all steps are written.  

Each member of the group writes one sentence and then passes the solution report to another 

person to write the next sentence of the solution. Once all responses are written, one member of 

the group solves the problem mathematically, based on the written sentences. I explained to 

students that they were to first try to solve the problem by discussing it.  During this phase of the 

lesson, they were not to write anything down. I also reminded them of several problem solving 

strategies that they were already familiar with to use to help them solve the problem. 

Kozminsky& Kozminsky suggest that “the prior knowledge of each reader varies from one 

subject matter to another and the level of that knowledge in any given area will affect his or her 

ability to apply meaning to the information given in the text.” (2001, p. 188).  Furthermore, I 

implied to students that choosing a strategy should be the first thing they discuss. Ivy ascertains 

that, “learning to read and reading purposefully requires more than just reading the words and 

that students also need both explicit and implicit instruction in comprehension for reading certain 

texts, not to mention a real reason for reading and writing.” (2002, p. 235) By overtly guiding 

students to their starting point, they could begin their approach to solving an unfamiliar problem.  
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After they agreed on a strategy, I distributed the Roulette Problem Solving Sheet (Appendix K) 

and each student wrote the correlating response to solving the problem. Students had to write the 

steps in complete sentences and could not use symbols or actual numerals to represent any 

mathematical reasoning; all content had to be written in words. “Writing has been shown to be 

an effective tool for enhancing students’ learning of content material.” (Graham & Perin, 2007, 

p.20) 

  Writing in this way also provides students a unique opportunity to socialize and 

communicate ideas through written text. To maximize this prospect, students used The Pears 

Problem Solution Report (Appendix L). In this activity, students had to translate written 

sentences into mathematical statements and reason about their own problem solving techniques. 

Amyani’s role in this phase of the lesson was to read aloud the steps of the groups’ written 

responses and tell Khartier what to write in numerals and symbols. In doing so, Amyani had to 

critically think about the relationship between the words she was reading and the math she 

decoding.  “Comprehension involves activating or constructing a schema that provides a 

coherent explanation of objects and events in the text.” (Ehren, 2005, p.312). Amyani showed 

her comprehension of the problem by correctly communicating her understanding to Khartier 

using mathematical representations (Appendix L).Students are regularly asked to perform 

deciphering activities as they try to solve word problems. Solving problems orally, and then 

writing out the solutions both in written language and mathematical language helps students to 

better comprehend not only the words and ideas in the text, but also the mathematical content 

that text describes. The National Council for Teachers of Mathematics states that  

the development of a student’s power to use mathematics involves learning the signs, 

symbols and terms of mathematics. This is best accomplished in problem situations in 

which students have an opportunity to read, write, and discuss ideas in which the use of 
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the language of mathematics becomes natural. As students communicate their ideas, they 

learn to clarify, refine, and consolidate their thinking (p. 6). 

 

Lesson Reflection and Analysis 

In the Vocabulary Web lesson plan (Appendix G), I wanted Amyani to be able to write 

mathematical and verbal expressions, identify the multiple meanings of some common math 

terms, and share examples of words being used in both mathematical and real world contexts.  I 

developed these objectives for Amyani based on her Vocabulary Maze Assessment (Appendix 

C) and her EDPerformance scores (Appendix E) which indicated that she struggled with 

vocabulary while she was reading text. The Ed Performance data opened my eyes to her 

vocabulary need as it determined that Amyani only reads and understands vocabulary 37% of the 

time she is reading.  The score also indicates that Amyani is a below average reader overall and 

that 87% of her peers read at a higher level than she does.  Knowing how she struggles with 

vocabulary, I decided to use a graphic organizer to help Amyani establish her thoughts about 

mathematical terms and have a strategy to remember these words when she sees them again. 

Additional research indicates that the use of graphic organizers is also valuable for teaching 

students how to represent vocabulary and problem situations in diagrammatic form, organize and 

remember content area information, and how to determine the necessary operation(s) needed to 

find a solution in a problem (Jitendra et. al., 2004). With the use of this tool, I believe Amyani 

has made these necessary connections for the two words she was assigned as shown in her 

vocabulary webs (Appendices H1-H4).   

In addition to the graphic organizer itself, Amyani was able to put definitions of 

mathematical terms in her own words, use both examples and non-examples of the vocabulary 
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word and create meaning for the word by drawing a pictorial representation to help her 

remember the words in the future using a Think-Pair Share approach. In this strategy, Amyani 

was encouraged to think about her vocabulary term and then refine her understanding through a 

discussion with a partner.As evidenced by her webs (Appendices H1-H4), in the Think phase as 

well as the Pair and Share phase, she met these objectives.  

In the second lesson, Echo’s in Roulette Problem Solving (Appendix I), my learning 

goals for Amyani were to apply and adapt a variety of appropriate strategies to solve problems, 

monitor and reflect on the process of mathematical problem solving, both in written and oral 

form, and communicate her mathematical thinking coherently and clearly to others. I chose these 

goals for Amyani based on her clear difficulty in summarizing mathematical content, identifying 

important clue words in text, and monitoring her thinking as she is reading (Appendices D1-D6).  

“Setting high standards through implementing effective writing instruction sends adolescents a 

message that higher-level thinking about substantive material is important.” (Graham & Perin, 

2007, p.28). She also reflected a fear when reading out loud, especially in group situations 

(Appendix A), so I wanted to give her opportunities to read orally in front of others with guided 

support so she can build confidence as she reads aloud. Research has shown that students who 

“have more positive self-efficacy beliefs are more likely to work harder, persist, and eventually 

achieve at higher levels” (Linnenbrink & Pintrich, 2002, pg. 315). Providing Amyani with 

occasions to support self-esteem and awareness helps her gain assurance as she becomes a better 

reader.  

In completing the lesson, I used cooperative small group instruction as well as direct 

instruction to support students in the activity. “Peer mediated instruction has been useful in 

improving engaged academic learning time, modeling correct answers, providing ongoing 
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feedback, monitoring progress, and increasing the quality of student verbal interaction around 

learning.” (Vaughn, Klinger, & Bryant, 2001, p. 67).  I also chose a problem that incorporated 

princesses, since Amyani had shown interest in this theme (Appendix A) and it required students 

to think about and use several different strategies for solving the problem (Standard III).  

Linnenbrink and Pintrich tell us that “students' own thoughts about their motivation and learning 

play a key role in mediating their engagement and subsequent achievement” (2002, p. 314). I 

also explicitly stated the objectives for the lesson and provided students with overt rules and 

procedures for using the echo reading strategy as well as the roulette problem solving strategy. 

“The practice of using content goals for reading instruction is motivating because such goals 

provide mastery goals for students and thereby increase interest and motivation.” (Guthrie, et al. 

2004, p. 416).  

The lesson structure was designed to give students multiple opportunities to discuss, 

communicate and monitor their thinking. “Readers of all ages who do little metacognitive 

monitoring when faced with a particular text will have trouble understanding that text.” 

(Cromley, 2005, p. 199) By requiring Amyani to summarize her problem solving technique by 

taking turns with her peers and monitor her comprehension as she translated the written terms to 

mathematical sentences, she used metacognition as a strategy to decode the problem (Appendix 

L). If students are not required to monitor themselves as they are reading in math, it becomes 

much more difficult to express their ideas about what they are reading in written form. By 

observing Amyani’s echo reading and listening to her group discuss how they were going to 

solve the problem, I was able to gauge Amyani’s communication skills. At the beginning of the 

roulette problem solving activity, it was difficult for Amyani to discuss her thinking without 

writing it down.  I had to remind her several times not to write during this phase, but only discuss 
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what she was thinking as I observed her writing possible solutions on the Pears Problem reading. 

The mathematical processes she wrote down first and then discussed are evidenced in Appendix 

J. Pushing her to monitor her thinking and writing permits her to become a better learner in the 

process of reading. Allowing students to continue to monitor their comprehension will help them 

become more proficient readers. (Cromley, 2005). 

If I were given another opportunity to teach these lessons again, I would change a few of 

the strategies I chose within the second lesson.  Instead of working with the group in another 

room, I would use group instruction for the whole class.  In this way, I could have each group 

exchange their written solution reports with another group who may have solved the problem 

using a different strategy.  Students would then have to translate another group’s work into 

mathematical symbols, requiring more higher-level thinking. Once students finished, I could 

have students record the mathematical version of the solution on the board to show students the 

variety of ways the problem was solved.  

Another aspect I would change is the assessment I used.  For the Vocabulary Web 

Lesson, I could have made a crossword puzzle or matching vocabulary quiz to see if Amyani 

truly made the connections her vocabulary webs suggest.  In the future, I will need to test 

vocabulary as well as mathematical processes in my class. In addition, I need to conduct a survey 

with Amyani, as well as my other students, to determine which strategies for reading students 

enjoy the most.  This could be done at the end of the year to guide my future lesson planning.  

Being informed of my student’s needs and preferences helps me to identify the strategies that 

work, as well as those that do not work well for my students. As Klinger & Vaughn suggest, 

“students are competent curriculum analysts whose judgments about what they are learning and 

how they are learning can be determined (1999, p. 24). 
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Conclusion 

Overall, although I cannot conclude that Amyani has made dramatic changes in her 

reading vocabulary and comprehension skill proficiency on these two lessons alone, I can 

determine that by continuing to adhere to the strategies used in the two lesson, Amyani has a 

higher likelihood of being able to understand mathematical terms in various contexts and 

comprehend mathematical problems, both oral and written, to better communicate her 

mathematical ideas. By continuing to use these strategies, Amyani will benefit by reflecting on 

mathematical content, deepen her understanding of vocabulary and word problems through 

clarification and rehearsal with a partner, and develop the necessary skills for small group 

discussion, such as listening actively, disagreeing respectfully, and rephrasing ideas for clarity. 

She also has the opportunity to gain confidence in reading aloud and practice proper phrasing 

and expression while reading. 

Both the echo reading and word problem roulette strategy were new to me, and 

incorporating them into my math class has been both a challenge and a unique success. Graphic 

organizers are one valuable tool for assisting middle school students with basic mathematical 

procedures and mathematical problem solving through organizing ideas and concepts. Using 

cooperative group learning where students take turns writing and discussing ideas was valuable 

for my students to collaborate in problem solving and see how their peers approach word 

problems and communicate those ideas. Having student’s complete surveys on these strategies 

allows me to better gauge my teaching instruction and complete similar lesson plans for future 

units. “Students’ views on which instructional adaptations and accommodations are most useful 

could assist teachers in identifying appropriate practices to implement, potentially increasing 

student involvement, understanding and motivation to learn. (Klinger & Vaughn, 1999, p. 24). 
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Continuing to use them in my class affords students the benefits of reading and writing in math 

class. 

The importance of reading and writing cannot be overstated. “Throughout their entire 

lives, students will be using their ability to read and write to learn and to communicate. Certain 

disciplines, such as mathematics, may require students to develop special skills in order to read 

and write effectively in that discipline.” (Frietag, p.21) It should be important for the teachers in 

specific content areas to educate their students to learn and communicate in mathematics. As 

educators, it is crucial for us to remember that “learning to read is not natural or easy from most 

children. Reading is an acquired skill.” (Moats, 1999, p 10). By teaching our students reading 

and writing in each discipline, we can help struggling readers and writers develop the skills 

necessary to read effectively.  

I have come to understand that I need to facilitate students learning in reading and writing 

skills within my math class in order for my students to become better mathematicians.  If 

students do not comprehend what they are reading, how can I expect them to solve the 

mathematical problems embedded in their reading? By overtly teaching these strategies, my 

students can become better learners in all content areas.In order to meet my students 

comprehension needs, I will use modeling techniques that demonstrate essential writing skills 

that focus on the reading skills in addition to the mathematical skills I intend for my students to 

learn. In doing so, I can create an environment conducive to mathematical learning with deeper 

understanding on the language behind their mathematical thinking. Explicitly teaching my 

students to write will enable them to better understand the foundations not only of math, but 

those of reading and writing as well.  



17 
 

References: 

 

Blanchowicz, C. L. Z., & Fisher, P. (2004). Vocabulary lessons. Educational Leadership, 61(6), 

66-69.   

Blachowicz, C. L. Z., & Obrachta, C. (2005). Vocabulary visits: Virtual field trips for content 

vocabulary development. The Reading Teacher, 59, 262-269.  

Cromley, J. G. (2005). Metacognition, cognitive strategy instruction, and reading in adult 

literacy. 

Echevarria, J., & Graves, A. (2003). Teaching English-language learners with diverse abilities. 

In J. Echevarria & A. Graves (Eds.), Sheltered content instruction: Teaching English-language 

learners with diverse abilities (pp. 1-33). Boston: Allyn & Bacon. 

Ehren, B. J. (2005). Looking for evidence-based practice in reading comprehension instruction. 

Topics in Language Disorders, 25, 310-321. 

Freitag, M. (No Date). Reading and Writing in the Mathematics Classroom. The Mathematics 

Educator, 8(1). 16-23. Retrieved from http://math.coe.uga.edu/TME/issues/v08n1/3freitag.pdf  

Gaskins, I. W., Ehri, L. C., Cress, C., O'Hara, C., & Donnelly, K. (1996/1997). Procedures for 

word learning: Making discoveries about words. The Reading Teacher, 50, 312-327.  

Gambrell, L. (1996). Creating classroom cultures that foster motivation. The Reading Teacher 

Vol. 50. (p.14-26).  

 

Graham, S., & Perin, D. (2007). Writing next: Effective strategies to improve writing of 

adolescents in middle and high schools--A report to Carnegie Corporation of New York. 

Washington, DC: Alliance for Excellent Education. 

 

Guthrie, J. T., et al. (2004). Increasing reading comprehension and engagement through concept-

oriented reading instruction. Journal of Educational Psychology, 96, 403-423.  

Ivey, G. (2002). Building comprehension when they’re still learning to read the words. In C. C. 

Block & M. Pressley (Eds.), Comprehension instruction: Research-based best practices (pp. 234-

246). New York: Guilford.  

Jitendra, A. K., Edwards, L. L., Sacks, G., & Jacobson, L. A. (2004). What research says about 

vocabulary instruction for students with learning disabilities. Exceptional Children, 70, 299-322. 

 

Klinger, J. K., & Vaughn, S. (1999). Students' perceptions of instruction in inclusion classrooms: 

Implications for students with learning disabilities. Exceptional Children, 66, 23-37. 

 

http://math.coe.uga.edu/TME/issues/v08n1/3freitag.pdf


18 
 

Kozminsky, E. & Kozminsky, L. (2001). How do general knowledge and reading strategies 

ability relate to reading comprehension of high school students at different educational levels? 

Journal of Research in Reading, 24, 187-204.  

Linnenbrink, E. A., & Pintrich, P. R. (2002). Motivation as an enabler for academic success. 

School Psychology Review, 31, 313-327. 

Moats, L. C. (1999). Teaching reading is rocket science: What expert teachers of reading should 

know and be able to do. Washington, DC: American Federation of Teachers.  

Mastropieri, M. A., Scruggs, T. E., Graetz, J. E. (2003). Reading comprehension instruction for 

secondary students: Challenges for struggling students and teachers. Learning Disability 

Quarterly, 26, 103-116.  

National Council of Teachers of Mathematics (2000). Curriculum and Evaluation Standards for 

School Mathematics. Reston, VA: The Council. Retrieved from 

http://standardstrial.nctm.org/document/index.htm  

Stahl, S. A. (2003). Vocabulary and readability: How knowing word meanings affects 

comprehension. Topics in Language Disorders, 23, 241-247.   

Stahl, S. A., & Shiel, T. G. (1992). Teaching meaning vocabulary: Productive approaches for 

poor readers. Reading & Writing Quarterly, 8, 223-241.  

Vaughn, S., Klinger, J. K., & Bryant, D. P. (2001). Collaborative strategic reading as a means to 

enhance peer-mediated instruction for reading comprehension and content-area learning. 

Remedial and Special Education, 22, 66-74.  

 

 

 

 

 

 

 

 

 

 

 

http://standardstrial.nctm.org/document/index.htm


19 
 

Appendix A 



20 
 

 



21 
 

 

Appendix B 



22 
 

Appendix C 



23 
 



24 
 



25 
 

 



26 
 

 

Appendix D1 



27 
 

Appendix D2 



28 
 

Appendix D3 



29 
 

Appendix D4 



30 
 

Appendix D5 



31 
 

 

Appendix D6 



32 
 

 

 

 

 

 

 

 

 

 

 

Appendix E 



33 
 

 

Appendix F 



34 
 

 

Lesson Title: Math Vocabulary Word Webs 

 

Developed By: Stephanie Green 

 

Overview: 

 

 In this lesson, students work cooperatively in this word categorization activity. Pairs of students 

will use the Vocabulary Web Graphic Organizer to explore the meanings of some common math 

terms and analyze a word’s essential and non-essential attributes. Then, groups will synthesize 

this knowledge by coming up with examples of the words in both mathematical and other 

contexts. 

 

Instructional Objectives: 

 

Students will:  

 write mathematical and verbal expressions  

 identify the multiple meanings of some common math terms  

 share examples of words being used in both mathematical and other contexts  

 

Materials: 

 Vocabulary Web Graphic Organizers 

 Math Textbook 

Instruction: 

 Model how to complete the organizer by placing an example on the whiteboard. 

 Pronounce one of the vocabulary terms as you write it in the center oval. Ask students if 

they know of any similar words this word may relate to. Accept all responses. 

 Identify the information needed in each of the surrounding ovals- definition, examples, 

non-examples and a pictorial representation of the word. Use a think aloud as you discuss 

filling in each part of the web.  Then model how to describe a situation where this term 

can be used in a real-life situation. 

 Explain to students that today we will be using a Think-Pair-Share to help us remember 

vocabulary terms.  

 Describe to students that they will (1) think individually about the vocabulary words they 

are given, either brainstorming or using the graphic organizer to assist their initial 

thoughts;(2) pair with a partner and discuss the word together to agree on what words 

should be written within each oval and (3) share your final webs with the rest of the class.  

 Divide the class into pairs. Give students ample time to think individually about each 

term. Students may use the web to guide their thinking. 

 Then have students work together to develop a definition for each assigned vocabulary 

term. Then ask each group to fill in the remaining ovals. As a team, they should describe 

a real life situation relevant to the word. 
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Wrap Up/Closure: 

 Students may refine the Vocabulary Webs as they work through the chapter. As a 

summary exercise, ask each group to present at least one vocabulary word web in “jigsaw 

fashion” until all vocabulary words for the chapter have been presented and modeled as a 

class. 

Assessment: 

 Individual and pair completed Chapter Vocabulary Webs should be assessed by checking 

to see that each oval accurately reflects the appropriate usage of a word in a mathematical 

context and in a real life situation. 
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Lesson Title: Echoes In Roulette Problem Solving 

 

Developed By: Stephanie Green 

 

Overview: 

 

In this lesson, student use the strategy of echo reading to understand a word problem. In echo 

reading, the learner echoes or imitates a skilled reader to directly involve the student in the 

reading experience and gain confidence in reading aloud. After reading the problem aloud, 

students discuss and write about the content of the word problem. Using the word problem 

roulette strategy, students get a chance to collaborate on solving a problem and then 

communicate their thought process and solution in writing. It is an activity in which students can 

benefit from communicating their own thinking and hearing other students’ thinking. 

 

Instructional Objectives: 

 

Students will:  

 apply and adapt a variety of appropriate strategies to solve problems  

 monitor and reflect on the process of mathematical problem solving  

 communicate their mathematical thinking coherently and clearly to others  

Materials: 

 The Pears Problem Activity Sheet 

 Roulette Problem Solving Activity Sheet 

 Roulette Problem Solution Sheet 

 

Instruction: 

 Explain to students that today we are going to echo read a word problem before we try to 

solve it.  Describe to students the structure of echo reading. Say: 

I will read a phrase from the problem and after I am finished, you will repeat the 

phrase I’ve just read. I will keep reading phrases, with you echoing me, until we 

have read the entire problem. After we have read the problem once through, you 

will get into groups of three and re-read the problem using the echo strategy until 

everyone has a chance to lead the reading.  

 Answer any questions students may have before beginning the reading. 

 Model how to echo read The Pears Problem with students. 

 Divide students into small groups and allow them time to echo read with each member 

getting a chance to lead the echo. 

 Circulate around the room and as groups have finished reading, ask each team if they 

understand the question being posed to them.  

 Ask students to discuss, in groups, possible strategies for solving the problem. (Possible 

strategies include: guess and check, draw a picture, work backward or write an equation). 
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Explain to the students that they are to solve this problem by discussing it. No writing or 

drawing may be done at any time during this step. 

 After the group has discussed the problem and agreed on how to solve it, each member 

takes a turn writing a step to the solution in words rather than using mathematical 

symbols and numbers. 

  Each group member writes one sentence to explain a step in the solution and then passes 

the solution sheet to the next group member to add his/her statement on the next step of 

the solution. 

 The student writing the step may ask for help from the other group members on how to 

word the sentence. 

 Do not miss a step! The more steps to explain how you solved the problem, the better. 

  After the groups have finished writing down all the steps, have the groups exchange their 

written solution sheet to the mathematical report. 

 Choose a reader and a writer for the group and the rest of the group are the problem 

solvers. The group must solve the problem using mathematical symbols to represent each 

of the steps in the order they are listed on the solution sheet and read aloud. 

 

 

Wrap Up/Closure: 

 

 Have a class discussion on the various strategies students used to solve the problem 

Formative Assessment: 

 Monitor student pronunciation and expression while echo reading.  

 Monitor and guide group discussions during roulette problem solving 

Summative Assessment: 

 Group Roulette Problem Solving Sheet 

 Group Solution Report 
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