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Abstract 

This Master’s Thesis Project focused on discovering the importance of effectively 

teaching vocabulary in math and how that could be presented in a professional development 

project. It was found, through a literature review, that many teachers were unaware of how to 

effectively teach vocabulary within the math curriculum. The results also revealed that the use of 

graphic organizers to directly teach vocabulary has a positive correlation on vocabulary 

knowledge. The project was created to inform teachers of the importance of teaching vocabulary 

in math and also how to effectively implement vocabulary instruction.  
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Chapter 1 

Solve the following problem derived from “Word problems for kids: Grade 5 word 

problems” (http://www.mystfx.ca/special/mathproblems/grade5.html ¶ 19).  

If you begin with a one digit integer, multiply by 3, add 8, divide by 2 and subtract 6, you will get 

the integer back.  

Find the number.  

Davis (1978 cited in Cloer, 1981) explained, “In order to read word math problems 

successfully, one must understand the logical exchanges or moves involved in solving the 

quantitative problems” (p. 12). In order to solve this problem accurately a student must read the 

following vocabulary words: integer, multiply, add, divide, and subtract as well as read the 

following numerical symbols: 3, 8, 2, and 6. If the student is able to read the words and symbols 

then the student may begin to comprehend what the question is asking him or her to do. In order 

to comprehend the words and symbols the student must be able to give an example of an integer 

and have strategies to multiply, add, divide and subtract. Once the student is able to comprehend 

the words and symbols and carry out the task, the student must then use the solving strategy of 

trial and error to complete.  

Take a look at the following solution and see if it matches your answer.  

Trial and error 

[(2 * 3 + 8)/2] - 6 = 1  <- NO 

[(6 * 3 + 8)/2] - 6 = 7  <- NO 

[(8 * 3 + 8)/2] - 6 = 10 <- NO 

[(4 * 3 + 8)/2] - 6 = 4  <- YES!!  The number is 4 

Algebraically: [(3*x + 8)/2] -6 = 4 

http://www.mystfx.ca/special/mathproblems/grade5.html
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(http://www.mystfx.ca/special/mathproblems/grade5.html ¶ 19).  

Did your answer coincide with the answer above? If it did you can accurately complete 

each step the question asks for. If not, you were probably unable to complete one of the steps 

accurately, a difficulty many students have in math. To answer this question correctly, a person 

must undergo a series of steps in order to answer a mathematical word problem. These steps 

include (a) reading the words and symbols; (b) comprehending the words and symbols; and (c) 

using mathematical strategies to solve the equations. As Cloer (1981) explained,  “It seems less 

than sagacious to suggest that numerical understanding alone will not guarantee success in 

mathematics, especially in math word problems” (p. 12), emphasizing that if the student has 

difficulty with any of the steps he or she will not be able to solve the problem.  

As a result of the complex task of reading, comprehending and solving math word 

problems, I decided to focus my research on improving vocabulary knowledge on math word 

problems. This Master’s Thesis Project will initially focus on researching the reading and 

comprehension factors in math word problems, as this is the first step to developing solving 

strategies. The Project will then propose a professional development project to inform teachers 

on the importance of teaching vocabulary in math and on effective strategies to use.  

Rationale 

My area of research is on improving vocabulary knowledge on math word problems. The 

necessity of this research came from many experiences I have had working with children in math 

in grades three, four and five. I recently worked as a Math Academic Intervention Services (AIS) 

teacher at a local elementary school. When I first got hired for the job, I was told that I would be 

helping to reinforce what was learned in the classroom in math and also help students prepare for 

the New York State Math Assessment. Before I began working with the students, I analyzed 

http://www.mystfx.ca/special/mathproblems/grade5.html
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their areas of weakness by collecting data on their previous state assessment and class work. The 

largest area of weakness I found was in the area of geometry. I began to think why and came to 

the conclusion, after looking at prior state assessments, that the major focus of geometry is 

vocabulary. I then analyzed the current curriculum used and found little or no direct instruction 

on key vocabulary terms for any mathematical processes. Comparing my class list for Math AIS 

with that of the schools reading specialist, I discovered that 75% of the students I was seeing 

were also Reading AIS students. In the fourth grade classroom, I am currently working in 100% 

of the students who go to Math AIS also go to Reading AIS. That recognition sparked my 

interest as to why most math intervention students are also reading intervention students. I 

narrowed my answers down to the lack of vocabulary instruction in math. I further confirmed 

this idea when I began working with students and found a fifth grade student asking me “why are 

we learning about geometry in math, it’s not math”. I also found a fourth grade student trying to 

explain why a number is odd and only being able to say “because it is odd” and not able to 

provide an example. Another finding was the significant lack in third, fourth, and fifth grade 

students being able to correctly answer word problems, not because they lacked the 

computational ability but because they could not comprehend what operation the question was 

asking them to use. This was then even further confirmed when I began to research this topic and 

read, “…few elementary school teachers bring effective vocabulary instruction into their math 

lessons” (Pierce & Fontaine, 2009, p. 239).  

 My personal experiences are one piece of the rationale of why I chose to research the 

difficulties students have with vocabulary in math. Another reason I chose to research 

vocabulary in math is the lack of vocabulary instruction in current programs. Jackson and 

Phillips (1983) explain that “there is currently no standard pedagogical emphasis on vocabulary 
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instruction other than the typical list of important terms at the end of each chapter in a textbook” 

(p 337). That was true in 1983 and is still a true today, almost three decades later.  

Another reason I decided to focus on vocabulary in math is my literacy background. I am 

currently pursuing my certification as a Reading Specialist and I understand the importance of 

integrating reading strategies into all subjects, including math. This importance was emphasized 

by Blachowicz and Fisher (2007) and their discussion that “all of us are vocabulary teachers 

when we work with students in classrooms” (p. 198). However, not all teachers believe it is their 

role to teach reading strategies in math. Before conducting a research project, Phillips, Bardsley, 

Bach and Gibb-Brown (2009) asked middle school math teachers what they thought of teaching 

reading in math. One response they received was “as a math person I didn’t think literacy was all 

that important in my classroom. I didn’t see the big relationship” (Phillips et al, 2009, p. 468). 

After the research project was complete, the individual changed her perception and started to 

integrate reading strategies into her math curriculum. Pierce and Fontaine (2009) emphasized 

this finding by explaining that “the importance of vocabulary knowledge extends well beyond 

the domain of the language arts” (Pierce & Fontaine, 2009 p. 242) and Phillips et al. (2009) 

explained“...it is important to realize that mathematics is a “language” all its own” (p. 467). 

Therefore, it is essential for mathematics teachers to recognize the reading levels of their 

students (Schell, 1981).  

The final reason I chose to investigate the topic of vocabulary in math is the new 

demands on teachers. Since 2002, with the implementation of the No Child Left Behind Act 

teachers have faced the difficulty of preparing students for the end of the year assessment. This 

year (2011) the new Common Core learning standards have begun to be integrated into public 

schools across the United States. These new learning standards replace the No Child Left Behind 
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Act by creating greater demands on teachers to cover specific concepts and topics. These 

learning standards are broken into grade level specific standards that teachers must cover within 

a given year and the students are assessed on the standards at the end of each grade. The 

standards transfer the focus of math education to the student being fluent at mathematical 

practices. In fact, the Engage NY: Common Core Shifts explained 70% of a fourth grader’s 

instruction should be on fluency of facts (New York State Department of Education, 2011). The 

goal of a focus on fluency is for students to be able to complete more complex tasks quickly and 

efficiently.  

If 70% of the instructional time for math is supposed to be on fluency of mathematical 

operations, where does the instructional time for vocabulary fit in? The standards do not address 

vocabulary directly. However, they do require a proficient math student to be able to “construct 

viable arguments and critique the reasoning of others” (New York State Department of 

Education, (2011). New York State: P-12 common core learning standards for mathematics p. 6.) 

This requires students to be able to use vocabulary accurately. They also require students to 

“attend to precision” meaning “they try to use clear definitions in discussion with others and in 

their own reasoning and state the meaning of the symbols they choose, including using the equal 

sign constantly and appropriately” (New York State Department of Education, (2011). New York 

State: P-12 common core learning standards for mathematics p. 6). Also, within the standards 

both technical and subtechnical (defined in the terminology section) vocabulary is used. 

Therefore, even though vocabulary is not directly addressed as one of the standards it still needs 

to be taught accurately so that students can obtain proficiency of standards.  
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Terminology 

The definitions for the key concepts will be provided in this section. Please refer to 

Appendix A for a graphic organizer providing examples for each of the following terms. 

Vocabulary must be, initially, defined. According to Neuman and Dwyer (2009), vocabulary can 

be defined as “the words we must know to communicate effectively: words in speaking 

(expressive vocabulary) and words in listening (receptive vocabulary)” (p. 385). Vocabulary is 

further defined and classified into three types: technical, subtechnical and symbolic vocabulary 

(Munroe & Panchyshyn, 1995). According to Pierce and Fontaine (2009), technical vocabulary 

has only one meaning; “have a precise mathematical denotation that must be taught explicitly to 

students” (p. 240). Technical terms are hard to comprehend and express because they are 

“comparable to learning a foreign language” (Munroe & Panchyshyn, 1995, p. 80). Subtechnical 

vocabulary are words that have more than one meaning in which the students already know the 

common meaning but have difficulty understanding the mathematical meaning (Pierce & 

Fontaine, 2009; Munroe & Panchyshyn, 1995). Symbolic vocabulary includes numbers, shapes 

and abbreviations which require knowledge beyond the alphabet system used in Standard 

English (Munroe & Panchyshyn, 1995). The final terminology that must be defined is word 

problems. For math, word problems are problems which ask the students to complete a specific 

mathematical task in a story context. These problems will interchangeably be known as story 

problems throughout this paper.  

Theoretical Stance   

Carr (1985) defined comprehension as “a constructive process in which meaning results 

from an interaction between the reader’s background and the text…” (p. 685). The constructivist 

theory is divided into two categories: social constructivism and cognitive constructivism. The 
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theory of social constructivism was developed by Vygotsky (1962 cited in Monroe & 

Pendergrass, 1997 p. 3). This theory derived from Piaget’s (1953) theory on cognitive 

constructivism, which focuses on how students construct their knowledge (Powell & Kalina, 

2009).  Social constructivism takes Piaget’s theory further by looking at how the students’ 

socially interact to construct knowledge. Vygotsky (1962 cited in Monroe & Pendergrass, 1997 

p. 3) “postulated that a child’s development is dramatically affected by the interaction with 

language”. Therefore, Vygotsky identified the need for students to interact with both teachers 

and students (in large groups, small groups and individual) promoting cooperative learning 

(Powell & Kalina, 2009). Part of the social constructivist theory is the schema theory. The term 

schema was derived from Bartlett (1932 cited in Tracy & Morrow, 2006), in which it was viewed 

as the organizing of past knowledge. The schema theory is “…when the brain encounters new 

information it either fits new information into existing thinking structures or it modifies its 

existing structure in order to fit “radically new or discordant information”” (Readence et al., 

1989 p. 21 cited in Monroe & Pendergrass, 1997 p. 4). 

 This theory coincides with the learning that I, the school I work in, and the ideas in this 

paper focus on.  I believe in educating students through discussion and real life exploration to 

connect new knowledge to prior knowledge learned. This is based on Vygotskian  (1978) ideas, 

in which students learn vocabulary, through social interaction, necessary for comprehension; 

which is directly supported by schema theory (Gromley & Ruhl, 2005). The school mentioned in 

the rationale, uses a math program which is constructivist based. The students learn through 

experience by exploring new concepts with partners and discussing information found through 

their exploration. Capps and Pickreign (1993) recognized the difficulty of comprehending math 

problems because comprehension of math word problems requires understanding mathematical 
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symbols. They explained, “As the complexity of mathematical symbolism increases, students 

become more dependent on their prior learning and their language to lend meaning to more 

technical mathematics language” (Capps & Pickreign, 1993 p. 8). Therefore, it is my goal to 

develop vocabulary techniques which address the schema theory by connecting to every 

student’s prior knowledge.  

Beyond my theoretical stance, it is also important to understand my perspective in order 

to fully comprehend the rationale behind this paper. I come from the reading educator’s 

perspective (Cloer, 1981). This perspective means that I analyzed the topic of vocabulary and 

math from the perspective of a reading teacher. As Cloer (1981) explained, I “perceive 

comprehension as an interaction of text characteristics with reader characteristics” (p. 12). 

Therefore, when I look at a story problem, I look at the organization of the text features which 

are used to display the problem and the vocabulary knowledge necessary to comprehend the 

problem.  

As a result of the connection of my rationale and theory the following research questions 

were identified:  

1) Why is learning vocabulary important in math?  

2.) What are effective strategies for teaching vocabulary in math?  

The following literature review analyzes past research and current research identifying both why 

vocabulary is important and how to teach it effectively. To promote the findings of the literature 

review a professional development project was developed to increase teachers’ knowledge on the 

importance of teaching vocabulary in math and how to effectively teach students how to 

comprehend math word problems. 
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Chapter 2 

Literature Review 

 The following literature review analyzes the need for vocabulary instruction within the 

math curriculum. The review will begin by examining the importance of vocabulary in math. 

This will include the connection between reading and math, types of vocabulary used and the 

barriers preventing vocabulary being taught. Then ways to integrate vocabulary into existing 

curriculum in the schools will be examined. This review will include empirically tested methods 

and researched methods of direct vocabulary instruction.  

Why is Learning Vocabulary Important in Math?  

As Schell (1981) explained, “Reading 748 as seven hundred forty-eight…is a more 

complex activity for students than we often realize” (p. 9). Therefore, educators must understand 

why math word problems are complex activities and why it is important that educators teach 

students the necessary vocabulary to complete each mathematical task. The following section 

analyzes published research addressing why is learning vocabulary important in math? To 

answer this question, several subcategories will be discussed. Initially, the connection between 

reading and math will be investigated, explaining how reading and math are similar and how 

they are different. Then, the types of vocabulary will be analyzed focusing on research 

suggesting the categories of vocabulary words and finally, the barriers to teaching reading 

strategies in math will be discussed.  

Reading and math: Is there a connection?  

Reading and math are the two main subjects in an elementary curriculum. They both 

receive an enormous amount of attention by the classroom teacher and the student. Generally the 

teaching of math and reading occur at separate times of the day. In the study by Phillips, 
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Bardsley, Bach and Gibb-Brown (2009), which is explained further in this chapter, both math 

and literacy teachers believed, prior to the study, that their subjects were independent from one 

another and that they “function in separate worlds” (p. 467). Reinke, Mokhtari, and Willner 

(1997) discussed how math is secluded from integration, explaining that it “is the forgotten 

cousin in interdisciplinary teaching and learning” (p. 62). Therefore, is it possible to connect the 

reading strategies we learn in reading and apply them to math?  

Vilenius-Tuohimma, Aunola and Nurmi (2008) conducted a study which investigated the 

connection between word problems and reading comprehension. Two-hundred twenty-five 

fourth graders from one school district participated in the study which took place in Finland. As 

a result of the study, Veilenius-Tuohima et al. (2008) found  a close relationship between 

mathematics performance and students reading skills and concluded that reading math word 

problems involves reasoning strategies used in everyday reading. This study was based upon 

Light and DeFries’s (1995 cited in Velenius et al., 2008) work which demonstrated that 

“difficulties in arithmetic were associated with reading ability development” (p. 409). 

Burns (2005) also believes that reading and math are connected and discussed the six 

ways reading is similar to math. The first connection between reading and math is that students 

make predictions before reading and also before answering a math problem (with estimation). 

The next connection is that oral language is important to use in both reading and math to discuss 

ideas and concepts learned. The third similarity is both reading and math encourages 

individuality. In reading, individuality is encouraged through writing about a topic, and in math 

individuality is encouraged through strategies for solving problems. Another connection between 

reading and math, that Burns (2005) expressed, is the emphasis on the importance of vocabulary 

instruction. In both reading and math word walls can be used to visualize and discuss the 
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important vocabulary learned. The fifth similarity is that read-aloud books can be used to enrich 

the topic learned. The final connection between reading and math is that similar instruction 

techniques can be used to instruct students on a topic (whole class, small group and individual 

instruction). Therefore, Burns (2005) directly identified the commonality between reading and 

math lies in the strategies being taught to the students. The graphic organizer in Appendix B 

further addresses these connections.  

As Burns (2005) further explained, “comprehension is key to being a successful reader, 

and the same standard should hold true for math” (p. 2). Therefore, Vilenius-Tuohiaa et al. 

(2008) and Burns (2005) agree that math word problems have been found to have more reading 

comprehension components than math comprehension As a result, the following questions must 

be asked: what are the effects of vocabulary instruction on comprehension in math? Nagy (1988) 

explained that it is impossible to comprehend a text if the reader cannot identify and explain 

most of the words in the text and the difficulty with comprehension lies in the students’ ability to 

read and understand the words. The “Matthew Effect” was originally discovered as a problem in 

science by (Merten, 1968). Merton (1968 p.62) defined the “Matthew Effect” as “constructed in 

terms of enhancement of the position of already eminent scientists who are given 

disproportionate credit in cases of collaboration of independent multiple discoveries”. Joshi 

(2005) further investigated this concept to see it’s correlation with reading and vocabulary. Joshi 

(2005) found when students who have poor reading skills often read less thus having a poorer 

vocabulary rather than students who have good reading skills who often read more and have 

richer vocabularies; thus, applying the “Matthew Effect” to reading and vocabulary.  

Many studies have been conducted to find the correlation between vocabulary 

development and comprehension. In a study done by Stahl (1986) findings showed that students 
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who were taught the words in a passage ranked in the 83 percentile from those that did not 

receive instruction on the words. In other studies, the “correlation between vocabulary 

knowledge and comprehension ranges from 0.66 to 0.75” (Just & Caprenter, 1985 cited in Joshi, 

2005 p. 210), meaning that there is a strong correlation between comprehension and vocabulary. 

Overall, these studies showed comprehension increases when students are instructed on the 

meaning of the words. 

 If reading and math are similar, why do students have more difficulty when learning 

vocabulary in math than in reading? Schell (1981) identified three differences between reading 

math questions and reading a novel. The first difference is that math contains more symbols than 

Standard English (which contains 26 symbols). In math students need to comprehend the 26 

letters in the Standard English Alphabet as well as the mathematical symbols (symbolic 

vocabulary) such as +, -, x and =. The second difference is the change in the sentence structure 

between Standard English and math. The final reason, explained, is that math problems do “not 

always read from left to right and down the page” (Schell, 1981, p. 2). These reasons emphasize 

the importance of students, when reading math word problems, to understand both Standard 

English and Mathematical English.  

Overall, the similarities between math and reading show that students can utilize the same 

reading strategies learned for reading and apply them to math literacy. However, even if the 

students use the strategies learned in reading the students will still have difficulty understanding 

mathematical language. Therefore, students need to be shown, talked to and practice how to read 

Mathematical English.  
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Types of vocabulary used 

“Although “everyday” language is used constantly in the classroom, at home, and in 

social interaction throughout the day, mathematical language is not” (Capps & Pickreign, 1993 p. 

10). There are many types of vocabulary used in the English language. However, in math even 

more types of vocabulary are used. Burns (2006) explained “Math can sometimes seem like a 

strange language from a foreign land – one communicated in symbols, numbers, and geometric 

figures” (p. 41) and Schell (1981) explained “the reading of mathematics involves abstractions, 

specialized symbolism, and technical terminology” (p. 2); therefore both emphasizing the 

complexity of vocabulary in math. The following section will discuss the types of vocabulary 

used in math and how these different types affect learning.  

 Many researchers have developed an explanation of the types (tiers) of vocabulary words 

(Beck, McKeown & Kucan, 2002; Phillips et al., 2008). All researchers agree that there are 

different types of vocabulary; therefore, the instruction must vary (Phillips et al., 2008; Beck, et 

al., 2002). Beck et al. (2002) identified three vocabulary tiers. The first tier (tier one) contains 

words that do not normally require attention and instruction because they are the most frequent 

words used in the English language. These are words such as we, and, the, car, mom, walk etc… 

The second tier (tier two) contains words that are “high frequency for mature language users” 

such as “coincidence, absurd, industrious and fortunate” (Beck et al., 2002, p. 8). These words 

are used in everyday language by most adults in America. The final tier is the tier three words. 

These are words that are not spoken everyday and often need to be used in context in order to 

comprehend the meaning. Beck, et al. (2002) identified “isotope, lathe, peninsula, and refinery” 

(p.8) as examples of tier three words.  
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The vocabularies used primarily in math are tier three words (Graves, 1984 cited in Nagy, 

Anderson & Herman, 1987; Phillips e. al., 2008; Beck et al., 2002). These words are not found in 

everyday books and texts. As Taylor, Mraz, Nichols, Rickelman and Wood (2009) explained 

“many of the vocabulary concepts they [students] encounter are low-frequency words that do not 

appear often to them in other contexts” (p.208). Harmon, Hedrick and Wood (2005) further 

emphasized the complexity of tier three words by explaining “the language of different content 

areas presents an even greater challenge, as most words in these areas are low-frequency words, 

many of which do not appear in other contexts” (p. 263).  Furthermore, the teachers discussed in 

the following study by Phillips et al’s., (2009) did not realize that mathematics has its own 

language which must be taught comparably to the way English is first taught.  

Phillips et al. (2009) conducted a study on a professional development project “designed 

to encourage middle school mathematics teachers and literacy coaches to work collaboratively 

within a constructivist model to explore how mathematics and literacy skills and strategies can 

be integrated in the mathematics classroom” (p. 467). This study, as explained further in the 

professional development portion of this chapter, was conducted at Niagara University and a 

local high needs middle school, which was funded through a grant. As explained in the rationale 

of this paper, a mathematics teacher that participated in the study did not see the connection 

between reading and math in the beginning of the study. After the initial phase of addressing 

questions, such as how reading and math are connected, the study investigated the vocabulary 

used in math. Several teachers explained “the vocabulary of the tests [standardized tests] was at a 

higher level than the students could read independently” (Phillips et al., 2009, p. 469). An 

important conclusion to this study was that the teachers who participated concluded that 

mathematics language is much more difficult to learn than Standard English because it is not 
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used within real contexts (Phillips et al., 2009).  As a result of the conclusions determined from 

Phillips et al.’s (2009) study and the other conclusions listed prior, math vocabulary is difficult to 

understand because it is not used in everyday language and in everyday experiences.  

As explained in the terminology, subtechnical vocabulary words are words that have 

more than one meaning. In English grammar books these words are known as homographs. 

Schell (1981) explains that some words [subtechnical words] are familiar English words but take 

on an additional meaning when used in the context of math (ex: odd, prime and base). Taylor et 

al. (2009) further emphasized the use of subtechnical vocabulary words in math, by explaining 

“at times, the same words may have different meanings in different subjects (e.g., chord in music 

and math have totally different meanings)” (p. 208). Appendix C includes a diagram that further 

illustrates the difference between technical and subtechnical vocabulary words derived from 

Pierce and Fontaine (2009). 

Overall, there are two main difficulties of the type of vocabulary words used in math: 

Tier three words pose challenges both with the lack of frequency of use and also with the 

multiple meanings some words have (Pierce and Fontaine, 2009). As a result, students have 

difficulty learning math vocabulary words. However, mathematical vocabulary extends beyond 

tier three words (Phillips et al., 2009). In fact it extends beyond any tier or words and into the 

domain of symbols. Phillips et al. (2009) explained “the reader needs to understand the symbols 

that represent mathematics concepts just as the reader must understand how letters represents 

sounds” ( p. 468). Schell (1981) explains mathematical symbols to be things like “<” for less 

than, “>” for greater than, “=” for equal to, “+” for adding and “x” for multiplication. Schell 

(1981) further explained that students need to work successfully with symbols in math by (a) 

“associate[ing] a word or phrase with a symbol” (b) “express[ing] an idea in objects, pictures, 
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words and symbols” and (c) “be[ing] aware that there may be more than one meaning for some 

symbols” (p. 6).  

Therefore, students must understand mathematical symbols and words in order to 

comprehend mathematical questions. As Phillips et al. (2009) explained, “in short, reading 

mathematics is dealing with two languages simultaneously” (p. 468). The many types of 

vocabulary produce a barrier which makes learning mathematical vocabulary difficult. The next 

section discusses other barriers which hinder the learning of vocabulary in math.   

Barriers 

Vocabulary instruction has been shown to improve students’ comprehension in math 

(Nagy, 1988). Therefore, it should be included in every mathematical instruction. However, in 

most instances, this is not the case. Teachers feel that there are many barriers which prevent them 

from teaching effective vocabulary in math. These barriers include time constraints and poorly 

constructed text books.  

Nagy (1988) explained “…there does not appear to be enough time to bring students to 

the level of word knowledge that seems to be necessary for comprehending texts” (p. 29). 

According to (Munroe & Panchyshyn, 1995, p. 83), “a rule of thumb recommended by Capps 

(1989) is to provide six exposures to a new word during the initial lesson and at least 20 

additional exposures during the ensuing month”, therefore enforcing the great demand of time 

required to teach vocabulary instruction effectively. This time constraint has led to teachers 

claiming that they do not have the time necessary to teach and define vocabulary to their students 

(Carr, 1985).  

In fact, a study completed by Scott, Jamieson-Noelmand, and Asselin (2003), it was 

identified “that only 6% of the school time was centered on vocabulary knowledge, with only 



VOCABULARY IN MATH  17 

 

 

 

1.4% devoted to vocabulary development in academic subjects (math, science, art, social 

studies)” (p. 269). This study was conducted in three districts, located in Canada, in 23 

“ethnically diverse upper-elementary classrooms” (269). This quantitative study found that 45% 

of the time instruction occurred whole group, 37% individually, 13% with partners, and the least 

5% in small groups. Overall, the significant lack of time devoted to vocabulary in subjects such 

as math was directly shown in this study.  

One factor, that speaks to the lack of time for vocabulary instruction, is the demands 

placed on the teacher through educational mandates. This is supported by Biemiller (2001), who 

explained that there is a lack of time for vocabulary instruction because of the demands on other 

aspects of education.  The statement is further supported with the implementation of the new 

Common Core learning standards (New York State Department of Education, 2011 Engage NY: 

The common core in mathematics ) which leave even less time for vocabulary instruction than 

with prior learning standards, thus creating a barrier. 

Another barrier which prevents teachers from using effective vocabulary instruction is 

the textbooks they use. As Faison (1951 cited in Cloer, 1981) explained “…math text books were 

the hardest to read and ranked next to the lowest in interest” (p. 12). Most United States public 

schools use a program for their teachers to use to teach math. Therefore, they (schools [teachers 

and administrators]) rely on the program selected to include all necessary information the 

students need to know. However, as “Walsh (2003) found… none of the most widely used basal 

programs provided the attention to vocabulary necessary to increase comprehension” (Flynt & 

Brozo, 2008 p. 500).  Fite (2002) explained how poorly constructed the mathematic textbooks 

are created and that the books do not place an emphasis on vocabulary instruction. Overall, time 

constrains and the lack of resources has impacted the students’ growth with knowledge of 
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vocabulary in math. Both of these barriers must be overcome in order to efficiently instruct 

students on vocabulary.  

Overall, the connection between reading and math, the various types of vocabulary and 

the barriers which prevent teachers from effectively teaching vocabulary in math were identified. 

The next section of the literature review will discuss time efficient activities which provide 

resources for teachers to use to effectively teach vocabulary in math. 

What are Effective Vocabulary Strategies in Math?  

Monroe and Pendergrass (1997) explained “In order for communication to be successful, 

the individuals who are communicating must share a common language. In mathematics, perhaps 

more than any other field, the language is complex, content-specific, and notably abstract” (p .3).  

In 1988, Nagy expressed in the importance of combining both incidental learning of vocabulary 

with explicit instruction in order to effectively teach vocabulary in math. Therefore, to be able to 

read math word problems, students must understand the complex vocabulary. To do this, 

effective vocabulary instruction needs to occur. The following section will discuss three steps in 

order to effectively teach vocabulary in math followed by an investigation into providing 

professional development to teachers on effective vocabulary strategies in math.  

Develop a list 

According to Nagy (1988), “the resolution lies in the teacher’s ability to make efficient 

use of vocabulary instruction” (p. 32). Therefore, in order for effective vocabulary instruction to 

occur in math teachers must identify the vocabulary necessary for students to be successful with 

math word problems (Marzano & Pickering, 2005). This is the first step in improving 

mathematical vocabulary of students. 
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 Flynt and Brozo (2008) recommend being cautious and selective when choosing 

vocabulary words to teach. To undergo this, Marzano and Pickering (2005) developed five 

phases for teachers to undergo when selecting vocabulary words to teach. The first phase is for 

teachers to discuss the amount of words they feel the students can learn. The second phase is to 

select words to teach and rank them in order from most necessary to least necessary. Marzano 

and Pickering (2005) have developed word lists for each content area. Teachers can use this list 

to start and select the words they deem necessary to teach. The word list for math can be found in 

Appendix D. The third phase requires teachers to look at the length of the list and compare it to 

phase one to determine if all the terms can be taught. Fourth, teachers need to develop a final list 

by “making additions, deletions, or other alterations” (Marzano & Pickering, 2005, p. 9). The 

final phase is to decide on which words should be taught at each grade level and in which 

sequence. Overall, the five phases help school districts select words to create a common 

mathematical language within the district.  

In a study conducted by Jackson and Phillips (1983), several mathematics textbooks were 

analyzed and a list of vocabulary terms used was created. In the study, which took place in three 

suburban middle schools, students were introduced to vocabulary-oriented instruction or to the 

control group. The students in the vocabulary-oriented instruction group received instruction “(a) 

recognizing and identifying terms and symbols, (b) attaching literal meaning to terms and 

symbols, (c) categorizing terms and symbols by inclusion or exclusion, (d) and identifying 

examples and nonexamples of concepts represented by terms or symbols” (Jackson & Phillips, 

1983 p. 338). The students in the control group received the usual and customary vocabulary 

instruction. The vocabulary instruction occurred five to ten minutes daily for four weeks. 
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Jackson and Phillips (1983) concluded that students who received the vocabulary-oriented 

instruction outperformed those students in the control group, significantly.  

Phillips, Foot and Harper (2008) explained that the process of selecting words does not 

take a great amount of teacher time, making this an efficient and easy step in the process of 

increasing students’ comprehension with vocabulary. According to Stahl (1986) “once one has 

chosen the words, one can choose a method to teach them with” (p. 667). Therefore, the next 

section will begin to discuss the ways teachers can educate their students on the words of the list.   

 Constant 

The second step to improving mathematical vocabulary of students lies in recognizing 

what parts of vocabulary instruction must be constant. Many researchers have strong opinions on 

what should remain constant in all vocabulary instruction (for any content area); however, the 

most commonly known constants are those that were identified by Blachowicz and Fisher 

(2007).  The constants, or guidelines as referred to by Blachowicz and Fisher (2007), were 

supported by the National Reading Panel in 2000.  

Nagy, Anderson and Herman (1987) believe that one factor to increase students 

knowledge is related to the number of words that the students are exposed to. This directly 

correlates with the Blachowicz and Fisher’s (2007) first constant where the environment, in 

which teachers educate their students about vocabulary, must be rich in words. Flynt and Brozo 

(2008) emphasized the importance of this constant as the second of their requirements for 

building comprehension through vocabulary: “provide multiple encounters with targeted words” 

(p. 500). Stahl (1986) also emphasized the importance but further explained the outcome of 

multiple exposures as “providing the student with multiple repetitions of the same information 

about each word’s meaning…appear[s] to have similar effects and…significantly improve[s] 
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comprehension” (Stahl, 1986 p. 664). To effectively adhere to this constant, teachers must create 

opportunities for children to learn vocabulary in both incidental and intentional ways 

(Blachowicz & Fisher, 2007).  

The second constant requires students to take responsibility for their own learning. To do 

this, students can practice using context clues and dictionary skills thus making the students 

independent word learners (Blachowicz & Fisher, 2007). This constant also requires students to 

be able to connect their new knowledge to prior knowledge, or schema theory. Stahl (1986) and 

Nagy (1988) both identified integration of new knowledge to prior knowledge as a responsibility 

of students in order to increase their word knowledge.  

The third and fourth constants are directly related. The third constant places an emphasis 

on the teachers modeling good word learning strategies (Blachowicz & Fisher, 2007). The fourth 

constant places an emphasis on the teacher providing explicit (direct) instruction on word 

learning (Blachowicz & Fisher, 2007). Therefore, both constants rely on direct instruction from 

the teacher and follow Vacca and Vacca’s (2008) idea that vocabulary words must be taught with 

direct instruction. Flynt and Brozo (2008) suggested that it is important for teachers to “promote 

in-depth word knowledge” (p. 500) through multiple activities. Therefore, teachers need to be 

modeling how to use dictionaries, glossaries, synonyms, “graphic organizers, clustering, 

personalizing learning and mnemonics” (Blachowicz & Fisher, 2003 cited in Phillips, Foote & 

Harper, 2008, p 67) directly, in order to increase the student’s ability to learn vocabulary words. 

By doing this, teachers are adhering to the vision of the National Reading Panel, in that 

vocabulary needs to be taught directly (Flynt & Brozo, 2008). 

The final constant deems assessment as an important part of vocabulary instruction 

(Blachowicz & Fisher, 2007). This assessment needs to occur as (a) self assessment, in which the 
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students monitor their own progress, (b) informally, in which the teacher assesses through 

discussions and tests, and (c) formally, in which the students demonstrate their knowledge of 

standardized tests. Overall, these constants require teachers to teach vocabulary through 

exposure, independent learning, modeling, direct instruction and assessments. The next section 

analyzes research on methods teach each constant effectively 

Variable 

The third step in effective vocabulary instruction is to decide how to teach the vocabulary 

to the students. Effective vocabulary instruction needs to include each constant listed above; 

however, there are some variables that should occur within the instruction. The variables are the 

third and final step in vocabulary instruction. Research supports that “there is no single best 

way” (Bintz, 2011 p. 47) to teach new words to students. Therefore, the National Reading Panel 

suggests that teachers “use a variety of methods for the best results including intentional, explicit 

instruction of specific vocabulary words” (Burns, 2006 p. 41). This section will analyze methods 

which have been proven to teach vocabulary effectively.  

Active engagement 

According to Blachowicz and Fisher (2007 p. 186) “Good learners are active”, therefore, 

one method found to be effective when teaching vocabulary is for the student to be actively 

engaged in his or her word learning. Active engagement means the students are participating in 

discussions about words with the teacher and peers. Stahl (1986) found the benefits with 

discussions to be very positive because they “not only forces them to process the words’ 

meaning more deeply, but also can motivate further vocabulary learning” (p. 667). In order to 

effectively do this, teachers must provide time for students to actively engage with mathematical 

texts and situations (Harmon, Hedrick & Wood, 2005). This method is effective because, as 



VOCABULARY IN MATH  23 

 

 

 

Blachowicz and Fisher (2007) explained, “children do not benefit from being talked at or read to, 

but from being talked with and read with in ways requiring their response and activity” 

(Blachowicz & Fisher, 2007, p. 182). Overall, engaging students with their learning allows for 

opportunities for the students to feel responsible for their own learning. The next section will 

analyze articles focusing on a method of teaching vocabulary that has been used for many years.  

Definition – Only Approach 

Since the first publication of the dictionary occurred teachers have been asking their 

students to look up the definition of words they are unfamiliar with in the dictionary (Nagy, 

1988). However, recent research has suggested this method may not be the most effective way to 

teach vocabulary. Nagy (1988) explained his suggestion on “the point is not that definitions are 

never to be used in vocabulary instruction; on the contrary…but definitions, as an instruction 

device, have substantial weaknesses….that must be recognized and corrected” (Nagy 1988, p. 7). 

Therefore, this section will analyze research that proves the definition only approach is not an 

effective way to teach vocabulary and why it is not effective.  

 According to Bintz (2011), there are three reasons why teaching definitions is not an 

effective method. The first reason is that words have variety of meanings (subtechnical 

vocabulary). Therefore, when students look words up in the dictionary they often have to look up 

more than one meaning or word (Nagy, 1988). This requires students to use higher order 

thinking skills to decipher which definition to use in the correct context. This skill is often very 

difficult for students. The second reason elaborates on the first reason in that words have a 

variety of meanings and not all meanings are in every dictionary. Therefore, the students could 

be looking up a word and find a completely irrelevant meaning. The final reason, why teaching 

definitions is not an effective method, is that definitions do not always provide adequate 
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information to use the word correctly in a context. As Nagy (1988) explained, “…many 

definitions simply are not very good” (p. 5). This often leaves the student able to cite the 

definition word for word verbally but not be able to use it correctly in a sentence or recognize the 

definition when the student sees the word in a similar context.  

 Monroe and Pendergrass (1997) conducted a quantitative study focusing on definition 

only instruction and graphic organizer instruction. The study used two fourth grade classes in the 

western portion of the United States. Each class was randomly assigned a vocabulary strategy to 

use for ten days: definition-only or the Frayer model (a form of a graphic organizer). The 

mathematical words learned during this study were selected prior and were consistent within 

both groups. Both studies used “approximately five to ten minutes” (Monroe & Pendergrass, 

1997, p. 8) for instruction. The definition-only group used vocabulary journals to write down the 

definition and attributes of the vocabulary word. The teacher wrote these on the chalkboard for 

the students to copy. The graphic organizer group summarized definitions within the graphic 

organizer and discussed connections made to the students schema, which was recorded 

individually or whole group depending on the activity. At the end of the study the two groups 

were assessed on their knowledge of vocabulary used during the study through the same 

assessment. Monroe and Pendergrass (1997) concluded the following: the students who received 

the definition-only instruction did not seem to enjoy their vocabulary instruction and the students 

receiving vocabulary instruction with a graphic organizer performed significantly better than 

students who only learned through the definition approach. 

The study conducted by Monroe and Pendergrass (1997) and the information presented 

by Bintz (2011) and Nagy (1988) directly show that the definition only approach is not the best 

approach to teaching vocabulary. This information is further supported by Nichols and Rupley 
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(2004, cited in Taylor et al., 2009) in which “students must go beyond just memorizing 

definitions to integrating word meanings into their existing knowledge in order to build 

conceptual representations of vocabulary”. However, Nagy (1988) emphasized the importance of 

using the definitional approach in combination with conceptual representations (i.e. graphic 

organizers) to increase comprehension. The next section will discuss the use of graphic 

organizers which helps the student visualize and make connections to the vocabulary learned. 

Graphic Organizers 

According to Flynt and Brozo (2008) “greater attention should be paid to developing 

students’ academic vocabularies in systematic ways” (p. 500). Therefore, another method to 

effectively teach vocabulary is the use of graphic organizers. Graphic organizers make “word 

meanings and relationships visible” (Blachowicz & Fisher, 2007, p. 187), thus allowing the 

student to construct word meanings. Some examples of graphic organizers are “concept wheels, 

semantic word maps, webbing, and semantic feature analyses” (Taylor et al., 2009, p. 211). More 

examples and explanations of specific graphic organizers are included in Appendix H. The 

following section will discuss studies conducted which demonstrate the effectiveness of graphic 

organizers, the benefits of using, and suggestions for components of graphic organizers.  

A meta-analysis was conducted by Moore and Readence (2001) to provide insight to the 

effectiveness of using graphic organizers as a form of instruction. The study measured the effect 

size of a group receiving instruction using graphic organizers (variable) and a group not 

receiving graphic organizer instruction (control). Moore and Readence (2001) concluded from 

the quantitative results that students who used graphic organizers outperformed students who did 

not with a standard deviation of about two-tenths. In the quantitative results, it was found that 

“learners treated with graphic organizers outperformed learning in the control-group situations 
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by about two-tenths of a standard deviation”, which grew when looking at individual studies 

rather than a comparison of all studies investigated. It was also found that graphic post-

organizers (used after the topic was already introduced) were more effective than other graphic 

organizers because of the involvement of student interaction. Three conclusions from the 

qualitative results were developed. The first was teacher preparation was a major factor in the 

effectiveness of the use of graphic organizers, next was that graphic organizers were dependent 

of the students’ ability to use prior knowledge, and finally that students had difficulty connecting 

the use of graphic organizers with the topic learned in the classroom. The overall conclusion 

made by Moore and Readence (2001) was that graphic organizers were more successful when 

used along with discussion, thus emphasizing the constant in which vocabulary instruction must 

include discussion. 

There are many benefits to teaching vocabulary with graphic organizers. According to 

Monroe and Pendergrass (1997) graphic organizers are “closely aligned with schema theory” (p. 

4) because students must make connections from the word to the meanings. These connections 

are usually made through a visual representation in relationship to vocabulary they have 

previously learned (Estes, Mills, & Barron, 1969 p. 41 cited in Moore & Readence, 2001). 

Another benefit of graphic organizers is that they require the students to utilize their higher order 

thinking skills (Clarke, 1991, cited in Phillips et al., 2008), through synthesis and making 

connections to prior knowledge. Further, graphic organizers “also provide a memory organizer 

for later word use” (Blachowicz & Fisher, 2007 p. 187). They do this through creating a visual 

representation of the word and its meaning(s) that the student can visualize for future instances in 

which the word appears. Another benefit in using graphic organizers is they are very effective 

with the use of technical and subtechnical vocabulary words (Monroe & Pendergrass, 1997; 
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Phillps, et al., 2008). This is accurate because graphic organizers allow the students to explore 

the meaning of the word within context.  

 For these benefits to occur, “Braxendell (2003) suggested the 3 C’s – consistency, 

coherency, and creativity – as guidelines for using graphic organizers effectively with struggling 

readers” (Taylor, et al., 2009, p. 211). This means teachers should, first, use a consistent model 

for learning vocabulary. An example would be for a teacher to use semantic maps every time the 

teacher wants to add a new word to the students’ vocabulary. The second thing a teacher should 

do is to attain coherency when using graphic organizers. This means that the graphic organizers 

should allow for connections to be made and be done in a logical sequential order. The final 

guideline for a teacher is to be creative when using graphic organizers. This requires teachers to 

use graphic organizers only at times where it is beneficial to learning and use interesting, 

engaging activities that help to complete the graphic organizers.  

 Like, methods for teaching vocabulary, there is not one exact model for graphic 

organizers. The models for graphic organizers can change depending on the needs of the word 

and student. Therefore, there are many components which can be used in a graphic organizer to 

aid in learning. One component, as described by Phillips, et al. (2008) is the use of drawing 

pictures to aid in learning the meaning of words. Another component is the use of antonyms and 

synonyms. As Joshi (2005) explained that antonyms and synonyms make words meaningful 

because they connect words to other words the student may already know. Schell (1981) 

identified other components which should be included if applicable for the given word. These 

components include “prefixes, suffixes and root words” (p. 3). The final component found in 

research is the use of definitions. The use of definitions for vocabulary instruction has been a 

highly debated topic but when used in the context of a graphic organizer and as one part of the 



VOCABULARY IN MATH  28 

 

 

 

vocabulary instruction, the use of definitions has been found to increase comprehension (Nagy, 

1988; Scott et al., 2003).  

Scott et al’s. (2003) conducted a qualitative study on 23 upper-elementary classes in 

which the teachers vocabulary instruction was observed. The focus of this study was to 

investigate the amount of time spent on vocabulary instruction. It was found that 52% of the 

vocabulary instruction occurred during ELA and .9% of the vocabulary instruction occurred 

during math. This vocabulary instruction included definitions, graphic organizers which included 

context discussion and definitions. It was found that 39% of the time involved looking up 

definitions from the dictionary, and rarely did this time include discussion. 78% of the time 

focused on providing holistic instruction on vocabulary using various forms of graphic 

organizers which used context discussion, synonyms/antonyms, definitions, categorization and 

pictures. As a result of this study, researchers concluded that although 78% (the majority) of 

instruction included the use of a form of graphic organizer there were very few instances which 

the researchers found outstanding teaching of vocabulary.  

Overall, graphic organizers have many benefits to increasing comprehension with 

vocabulary. They allow the students to completely understand the word because by using a 

graphic organizer “one must not only know its definitional relations with other words, but also be 

able to interpret its meaning in a particular content” (Stahl, 1986 p. 663). However, graphic 

organizers alone do not teach vocabulary efficiently. Teachers must provide discussion with the 

graphic organizers along with “explicit instruction, good planning, practice and feedback and 

scaffolding” (p.185) to effectively teach vocabulary (Blachowicz & Fisher, 2007). The next 

section will discuss the need for professional development to occur in order to learn the three 

steps explained. 
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 Professional development 

In order for teachers to educate their students with the effective vocabulary strategies 

discussed, the teachers must be educated themselves. To do this, a series of professional 

development workshops need to occur. According to Berne and Blachowicz (2008), research has 

proven that effective vocabulary instruction is not occurring in the classroom because teachers 

are not confident in the strategies they need to teach vocabulary. This section will further discuss 

the importance of providing professional development opportunities for teachers in math to learn 

how to effectively teach vocabulary.  

Reinke, et al. (1997) found the need to educate pre-service teachers to integrate ELA 

curriculum when teaching mathematics. They found the need to emphasize that mathematics, 

reading and writing should be “viewed together, learned together and taught together” (Reinke et 

al., 1997, p. 62). Reinke et al. (1997) also explained that “except for its relationship to science, 

mathematics is the forgotten cousin in interdisciplinary teaching and learning” (p. 62). For their 

study they used elementary pre-service teachers. Half of the students enrolled in the regular 

reading and math method courses and the other half enrolled in an integrated reading and math 

course. The integrated course required preservice teachers to tutor an elementary student using 

the new integrated curriculum (Reinke et al., 1997). Both groups completed a survey, using the 

Likert Scale, before and after the program to see their beliefs about integrating reading and math 

(Reinke et al., 1997). Reinke et al. (1997) found that all preservice teachers had a positive 

attitude towards the integration, before and after the semester. The researchers concluded that 

programs should be designed to teach pre-service teachers how to correctly integrate reading and 

math (Reinke et al., 1997). It was also found that  teachers who enrolled in the integrated class 

felt more positive about the integration of math and writing than students who were enrolled in 
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the regular method courses (Reinke et al., 1997). The researchers also discussed that motivation 

occurs when word problems are written in context of the student’s life (Reinke et al., 1997). 

Overall, as one preservice teacher explained on her survey “learning to read and solve math 

problems is important because in life, we do these things together, we don’t always separate 

them” (Reinke et al., 1997 p. 66). 

 Likewise, Phillips et al. (2009), discussed the integration of mathematics and ELA was in 

a series of professional development seminars. The purpose of this professional development 

was to educate middle school mathematics and literacy teachers on the need for collaboration 

within the subjects of reading and math (Phillips et al., 2009).  The study occurred in two phases. 

Phase one discussed the teachers concerns of integration and the goals for this project (Phillips et 

al., 2009). The main concern teachers had for integration was that it would take time away from 

the material that needed to be covered (Phillips et al., 2009). However, while looking through the 

New York State eighth grade mathematics exam, teachers realized that the exam focused mainly 

on vocabulary and that the vocabulary used was at a higher reading level than the students could 

read individually. Teachers realized that the vocabulary used in math needed to be learned the 

same way vocabulary is taught during ELA instruction. Phase two, of the study, provided 

guidance, education, and resources to the teachers for integration. The curriculum book Teaching 

Reading in Mathematics (Barton & Heidema, 2002 cited in Phillips et al., 2009) was the primary 

focus for instruction. Teachers were also provided with various methods to teach vocabulary, 

such as think aloud and graphic organizers (Phillips et al., 2009). After teachers felt comfortable, 

they developed a lesson to be watched or video-taped by researchers. The participating teachers 

concluded that this experience allowed them to use content to teach reading skills to all students. 

The conclusion made by the researchers was that this professional development experience led to 
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a increase in both student and teacher awareness on the integration of ELA and math (Phillips et 

al., 2009). Therefore, the importance of educating math teachers with ELA strategies has been 

shown. Teachers must be provided with the opportunities to learn best practices for vocabulary 

instruction. Then, they can use the three step process discussed to develop the best vocabulary 

instruction for their classroom. 

Overall, the three step process to develop coherent vocabulary instruction combined with 

proper teacher training allows teachers and students to work together to increase comprehension 

with vocabulary. When the teachers develop the list they are creating a framework that is 

individualized to their school and classroom. After creating the list the teachers must analyze 

what should be constant in their vocabulary curriculum using Blackowicz and Fisher’s (2007) 

five guidelines (contants). The final step is to decide on the variables (the parts of the curriculum 

that the teacher can change). The teacher needs to decide on which techniques he or she thinks 

will most benefit the learning of his or her students and use it. Overall, this three step process 

answers the question how to effectively teach vocabulary. Based on research, this process will 

help students improve their comprehension with math vocabulary.  

In summary, Jackson and Phillips (1983) explained, 

An important conclusion is that concentration on the meaning of relatively few essential 

terms and symbols for only a few minutes daily can result in increased achievement. 

Therefore it is likely that vocabulary-oriented activities can be integrated into a 

mathematics curriculum with minimum disruption and high potential for gains in 

comprehension and achievement (p. 342). 

Overall, the connection between reading and math, the confusion with the types of vocabulary 

used in math, and the barriers which prevent teachers from using effective vocabulary strategies 
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for instruction show that learning vocabulary in math is extremely important for students and 

teachers. The combination of the three step procedure and professional development allow 

vocabulary to be effectively taught within the classroom. The following section discusses the 

methods in which this literature review was conducted and will be followed by a professional 

development project to educate teachers how to effectively teach vocabulary.  
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Chapter 3 

Methods 

This Masters Project was designed as a professional development project. I used research 

databases, government websites and curriculum to find concrete answers to my research 

questions. The search engines ERIC, Education Research Complete, OneFile, government 

websites, and Investigations: Number, data and space were used. To locate research-based 

articles, the following search terms were used: “math and vocabulary”, “vocabulary in math”, 

“language and math”, “Marilyn Burns and vocabulary”, “Investigations”, “content area 

vocabulary”, “vocabulary strategies” “constructivism”, “Vygotsky”, “graphic organizers”, “math 

words”,  and “reading in math”.  

The literature review was supported by using the following criteria:  

Criteria 1: the article must contain information that is supported by other research. This excludes 

articles whose authors did not conduct and write a literature review.  

Criteria 2: the article must contain information that is applicable to students in grades three, four 

and five. This does not exclude articles intended for middle school age students that can be 

applied or adapted for grades three, four and five.  

Criteria 3: and the articles must answer at least one of the two research questions.  

Based on the criteria, articles were selected and analyzed based on research questions. 

This resulted in three major categories. The first category included articles which addressed why 

vocabulary instruction is important to include in math. This included articles which explained the 

importance of vocabulary and comprehension in subjects other then reading. The second 

category included articles which provided strategies for teaching vocabulary. These included 

articles which directly discussed ways to teach vocabulary in math, but also articles which 
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discussed ways to teach vocabulary in other subject areas such as science and reading. The third 

category included articles which addressed effective ways to educate teachers on vocabulary in 

math using professional development. From there, subcategories for each of the categories were 

developed. These subcategories were developed based on common themes in articles such as 

barriers, variables and constants.  

The following chapter outlines a professional development program which correlates 

information from the literature review with literature on professional development and my 

beliefs. The goal of the professional development project is to help teachers effectively teach 

vocabulary in math by finding ways for teachers to easily implement vocabulary instruction that 

is time efficient.  
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Chapter 4 

 Integrating Vocabulary In Math: A Professional Development Program 

With the implementation of the No Child Left Behind Act and of the Common Core 

Learning Standards by the federal government, the demand on reevaluating mathematics 

education is great. To help aid in the process, professional development workshops are becoming 

more and more popular. According to Klentschy (2005), “the standards movement across the 

United States has created a real need for teacher learning” (p. 1). Birman, Desimone, Porter, and 

Garet (2000) explained that professional development is an important part of decreasing “the gap 

between teacher preparation and standards based reform” (p. 28). Therefore, many researchers 

have conducted studies to determine the most effective components of professional development 

workshops.  

Workshop Components 

This chapter focuses on the development of a professional development program to help 

teachers learn how to effectively teach vocabulary in math. The professional development 

program is a correlation of several professional development workshops which will be referred 

to as sessions. The following table (table 4.1) displays the characteristics chosen to be used 

throughout the sessions of the professional development program, Integrating Vocabulary In 

Math. The rationalization of each component and how the component will be implemented 

throughout this professional development program will be described following the table.  

Table 4.1 

Component Definition Researcher(s) 

 Site-based 

The program takes place in the school or 

district in which the workshop teachers 

work in.  

Bull & Buechler (1995); 

Klentschy (2005) 

 Sustained over 

time 

The program will occur throughout several 

sessions which take place over multiple 

months.   

Birman et al. (2000); 

Bull & Buechler (1995); 

Klentschy (2005)  
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 Collaboration 

 

The teachers will work together to achieve 

the greatest results possible from the 

program. The teachers will be exposed to 

active learning in which they work in 

grade level cohorts to develop group 

lessons for all to teach and observe.  

Birman et al. (2000); 

Bull & Buechler (1995); 

Klentschy (2005) 

 Connect to 

prior 

knowledge 

(social 

constructivist 

theory) 

The program will engage teachers by 

connecting new knowledge learned to 

prior knowledge.  

Klentschy (2005) 

 One Content 

Area which is 

Standards 

Based 

The program will focus on one specific 

content area which is applicable to all 

teachers and is based on the Common 

Core Learning Standards.  

Birman et al. (2000) 

 Evaluation 
The presenter will evaluate each phase of 

the program using a designed rubric.  

Bull & Buechler (1995); 

Gayton & McEwen 

(2010) 

 

Site-Based 

Bull and Buechler (1995) explained in their criteria for effective professional 

development that workshops must be “site-specific, school-based” (p.4). They further explained 

that it is necessary to have workshops take place in the school in which the teachers work 

because it allows for the teachers to view the workshop in an authentic setting with colleagues in 

which they can discuss and implement the new practices discussed throughout the workshop(s). 

Klentschy (2005) further explained the benefit of working with colleagues if the professional 

development is site-based, as providing an opportunity for collaborations to occur. 

As a result of the benefits of having a professional development project site-based, the 

program Integrating Vocabulary in Math will occur in the school in which the teachers are 

employed. This will allow teachers to view examples of how to integrate math within building 

classrooms and collaborate together, which is the next component of effective professional 

development, to be discussed.  
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Collaboration 

According to Birman et al. (2000), Bull & Buechler (1995) and Klentschy (2005) 

teachers within the professional development workshop should work in grade level or subject 

cohorts  for optimal effectiveness. Birman et al. (2000) explained in their study that professional 

development workshops which included grade or subject cohorts “gives teachers the opportunity 

to integrate what they learn with other aspects of their instructional content, because teachers 

from the same school, department, or grade level are likely to share common curriculum 

materials, course offerings, and assessment requirements” (p.30). Klentschy (2005) found that 

when teachers work collaboratively to plan a lesson for all teachers to use, teachers were able to 

reflect and adjust the lesson accordingly. The author refers to this method as a lesson study 

because teachers use the lesson as a mini-research study, adjusting difficulties as they arise.  

As a result of these findings, Integrating Vocabulary in Math will focus on grade level 

cohorts for all activities. Klentschy’s (2005) findings will be used during sessions four and five 

of the professional development workshop. During this time, cohorts will work collaboratively to 

plan a vocabulary lesson for all teachers. Teachers will each teach the lesson while being video-

taped, followed by analysis and reflection; allowing changes to be made to the lesson before the 

next teacher implements the lesson.  

Connect to prior knowledge 

 Klentschy (2005) acknowledged the importance of connecting information learned in 

professional development to prior knowledge of the teachers. He believes that in order to 

understand new information, the teachers must be able to relate the new information to prior 

schema; thus emphasizing the importance of the social-constructivist theory. The benefit of using 
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prior knowledge, according to Klentschy (2005), allows teachers to be engaged to “draw on a 

shared knowledge base to improve teacher practice” (p.2-3).  

 As a result of Klentschy’s (2005) findings, Integrating Vocabulary in Math will include 

multiple instances for teachers to connect new knowledge to prior knowledge. This will first 

occur within the introduction of the program in which the theoretical base of social-

constructivism will be discussed.  

One Content Area 

Birman et al. (2000) found that professional development workshops which focused on 

one specific content area to be most effective. They explained this to be true because 

professional development that was not connected to the curriculum and varied from topic to topic 

was hard to follow and was not as easily applicable to the teachers’ classrooms. The authors also 

explain that the activities in the workshop must adhere to all state and federal standards that 

apply to the teachers and to the topic of the workshop.  

Therefore, this professional development workshop will focus on the specific math 

content area of vocabulary. This directly applies to the following New York State Common Core 

Learning Standards for Math: (Math: Standards for Mathematical Practice: (New York State 

Department of Education, 2011 p. 5-6).   

 1 - Make sense of problems and preserver in solving them. 

o Mathematically proficient students start by explaining to themselves the 

meaning of a problem and looking for entry points to its solution 

 3 – Construct viable arguments and critique the reasoning of others 

o Mathematically proficient students understand and use stated assumptions, 

definition and previously established results in constructing arguments. 
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Evaluation 

Gayton and McEwen (2010 p.90) developed the following graphic organizer (Table 4.2) 

to help presenters design and implement evaluation within professional development.  

Table 4.2  

 

 

 

 

 

 

 

This model is designed to build throughout each level. Therefore, each level is dependent on 

previous levels and none of the levels can be omitted. According to Gayton and McEwen (2010) 

the use of this model will allow for improvements with student outcome and develop a positive 

view of professional development on teachers; thus providing evaluation with positive benefits.  

The following table uses the ideas of Gayton and McEwen (2010) by providing and 

explanation of each step, with rubrics included in the appendix, for evaluation throughout the  
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This model is designed to build throughout each level. Therefore, each level is dependent 

on previous levels and none of the levels can be omitted. According to Gayton and McEwen 

(2010) the use of this model will allow for improvements with student outcome and develop a 

positive view of professional development on teachers; thus providing evaluation with positive 

benefits. Appendix E begins with a table which uses the ideas of Gayton and McEwen (2010) in 

correlation with the concepts of this professional development program. Appendix E also 

includes evaluations created by Gayton and McEwen’s (2010) concepts.  

Sustained over time 

Recent research has proved the importance of conducting professional development over 

several months or years instead of one informative seminar (Birman et al., 2000; Klentschy, 

2005). Research conducted on professional development by Klentschy (2005), it was found that 

professional development should occur throughout several workshops which occur over several 

months. The workshops begin with an informational seminar which introduce the purpose, 

explain the rationale and describe findings from research. Following the informational seminar, 

Lesson Study is used to guide teachers. Lesson Study “help[s] sustain professional development 

over time” (p. 5) by using small group seminars and technology to further learning. This 

provides opportunities for teachers to discuss and adjust lessons according to their group’s 

findings. This method of conducting professional development is also supported by Birman et al. 

(2000) in which the researchers found positive results conducting professional development with 

an initial workshop followed by two-hour monthly meetings.  

As a result of these findings Integrating Vocabulary In Math will be conducted using the 

schedule in table 4.3. 
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Table 4.3 

Session Date and Time Teachers Content 

1 8/30/2012 

3 Hours 

Whole group Initial Workshop: Findings from the 

literature review and format of future 

activities will be discussed.  

2 09/10/2012 

2 Hours 

Grade level 

groups 

Terms: Grade levels choose terms to focus 

on.  

3 09/28/2012 

3 Hours 

Whole group Activities: Activities and games which 

benefit vocabulary growth in math will be 

introduced that correspond with the social 

constructivist theory.  

4 10/08/2012 

2 Hours 

Grade level 

groups 

Activities: Grade levels will build one lesson 

to teach.  

5 10/09/2012 – 

11/01/2012 

Individual/Grade 

level groups 

Implement and discuss: Teachers will 

individually teach the lesson the grade level 

built. Teachers will video-tape themselves. 

After each teacher implements the lesson a 

discussion will occur and modifications to 

the lesson will be made. This can be done 

digitally.  

6 11/02/2012 

3 Hours 

Whole Group Reflect: Grade levels will present their 

findings to the whole group as well as 

discussing the challenges they faced. The 

whole group will work together to find 

solutions for challenges.  

7 Repeat steps 4, 5, 6 throughout the remainder of the year. 

* Whole group refers to all teachers in the professional development 

**Grade level groups refer to all teachers in the professional development teaching at 

the same grade level.  

***Individual refers to teachers implementing independently.  

 

Outline of the professional development program: Integrating Vocabulary In Math 

 This section provides a detailed description of the professional development program 

Integrating Vocabulary in Math, which follows all guidelines discussed. It is organized 

according to the session number found in the schedule in table 4.3. 

 Session 1: Three Hours: Whole Group 

 The first session will describe the purpose of the entire professional development 

program. It will occur over a three hour period in the teachers’ cafeteria and all teachers who are 
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participating in the program will attend. The teachers will be asked to sit at tables with other 

teachers at the same grade level, so that cohorts can develop. All materials, including paper, 

pens, and pencils, will be provided. There will be one fifteen minute break halfway through the 

session.  

This session will begin with an introduction to catch the teachers’ attention, then the 

purpose of the program will be discussed, followed by its relation to theory, then interesting 

findings from the literature review will be explained, and the session will conclude with a 

discussion of the rest of the sessions.  

 Introduction (30 Minutes) 

The session will begin with an introduction in which the presenter proposes the following 

problem:  

Solve the following problem derived from “Word problems for kids: Grade 5 word problems” 

(http://www.mystfx.ca/special/mathproblems/grade5.html ¶ 19).  

If you begin with a one digit integer, multiply by 3, add 8, divide by 2 and subtract 6, you will get 

the integer back.  

The teachers will be asked to individually solve the problem. Since the problem is on a 

fifth grade level it is expected that most if not all teachers will be able to solve this problem 

accurately. Once an answer is established the presenter will ask the teachers to work in groups to 

make a list of all mathematical vocabulary words in which knowledge was needed to answer the 

question. After groups have compiled a list of words the presenter will bring the entire group 

back together for a discussion of the words.  

http://www.mystfx.ca/special/mathproblems/grade5.html
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During the discussion the presenter will provide the teachers with a master list of 

vocabulary words for the teachers to compare their list. Then, the presenter will ask the teachers 

the following questions:  

1. Did you include all the words on the master list? Why or why not? 

2. What do you think is the purpose of including vocabulary words such as “digit”? 

3. What do you think is your students’ mathematical vocabulary level? Given an index card, 

rate (1-10) your option of your students’ mathematical vocabulary level. 

The presenter will ask the teachers to write their name on the index card and will collect the 

cards for the teachers to reevaluate their students’ level in session six and will then transition into 

discussing the purpose of this program.  

 Purpose (30 Minutes) 

The presenter will begin by explaining a personal situation in which the need for 

vocabulary instruction was evident by proposing the following story verbally:  

 In 2010, I was hired to work with students who struggled in math in grades three, four 

and five. Upon being hired, I analyzed the students state test results from the previous years and 

compiled a list of needs for each individual student. Then, I looked for similarities between 

students. The most common similarity I found was that students struggled to answer questions 

which contained words such as congruent. After meeting with the students regularly, I realized 

that the students could tell me which two shapes were the same size and shape but when I added 

the word “congruent” the students shut down. This same instance occurred with various other 

words. Therefore, I began to directly instruct the students on mathematical vocabulary.  

Then teachers will be asked to discuss at their groups if they have encountered a similar 

problem. The whole group will then have an opportunity to share their experiences and will then 
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be provided with data on the students I worked with. The teachers will see that during the 

presenter’s time working as a math intervention teacher, 75% of the students seen were also 

students who received reading intervention. They will also see that during the time the presenter 

was teaching in a fourth grade classroom, 100% of the students who went to math intervention 

also went to reading intervention. The following question to the teachers will be proposed: If 

most students who receive math intervention also receive reading intervention, then is the 

student’s problem their ability to complete math problems or comprehend what the math 

problem is asking?  

 As a result of the problem proposed, it is the intended hope that the teachers will begin to 

understand the importance and the need for vocabulary instruction. The presenter will then 

transition into the theoretical framework for the program.  

 Theory (15 Minutes) 

 The presenter will explain that this professional development program is based on 

Vygotsky’s idea of social constructivism and a definition of social constructivism will be 

discussed. Then, a list of ways in which the program addresses social constructivism will be 

provided to the teachers.  

 All activities will ask the students what they already know about the vocabulary word, 

therefore building on their schema.  

 All activities will provide an opportunity for students to discuss with classmates their 

prior and new knowledge of the vocabulary words.  

 All activities will allow to students to interact with the words in a variety of ways, 

included pictures, symbols, discussions, definitions, synonyms and more.  
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Then, a transition into a discussion on findings from a literature review on teaching vocabulary 

in math will occur.  

 Literature Review (60 Minutes) 

The presenter will explain important findings from the literature review in order to help 

teachers understand the reasons behind the creation of the professional development project. This 

section will summarize each section of the literature review.  

 The first section to be discussed will summarize why learning vocabulary in math is 

important. The following bulleted findings will be explained: 

 Reading and math have a direct connection to each other. 

o Light and DeFrie’s (1995) research suggested that problems in math directly 

correlated with problems in reading.  

o Burns (2005) discovered six ways reading and math are similar; therefore, 

emphasizing that if teachers know how to educate students in vocabulary in 

reading that they can educate students in vocabulary in math. See Appendix B for 

a correlation chart.  

o Stahl (1985) found that students who were directly taught the words ranked in the 

83
rd

 percentile compared to those who did not receive direct instruction. 

o Three reasons why reading math word problems is difficult (Schell, 1981) 

1. Mathematic symbols and the English language both need to be read. 

2. There is a change in the sentence structure 

3. Problems do not always read left to right down the page 

 Types of vocabulary used 
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o There are three types of words: Tier One, Two and Three (Beck, McKeown & 

Kucan, 2002; Phillips et al., 2008). Tier one and two words are high frequency 

words. Tier three words are not spoken every day and are the vocabulary words 

used within the context of math.  

o Subtechnical Words are words with more than one meaning (Pierce and Fontaine, 

2009). Refer to Appendix C for examples of common subtechnical words used in 

math.  

 The presenter will propose the following sentence: Nineteen is odd. The 

sentence could have multiple meanings based on the context. The sentence 

could mean that the number nineteen is strange or it could mean that the 

number nineteen cannot be split into two equal groups. Therefore, tier 

three math vocabulary words are even more difficult when the vocabulary 

words are subtechnical words. 

 Barriers 

o There are two main barriers teachers found when attempting to teach vocabulary 

in math.  

 Time constraints were a barrier found by Nagy (1988), Scott, Jamieson-

Noelmand, and Asselin (2003) and Biemiller (2001). Scott et al. (2003) 

found only 1.4% of the school day to be devoted to vocabulary 

development in math, science, art and social studies. Biemiller (2001) 

reasoned this lack of instruction to the high stakes standards implemented. 

At the time Biemiller (2001) was writing his article he was referring to the 
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implementation of the No Child Left Behind Act, but today it would be the 

implementation of the new Common Core Learning Standards. 

 Lack of adequate textbooks which focus of vocabulary was the second 

barrier found. Fite (2002) researched mathematics textbooks and found 

that most math textbooks are poorly constructed and do not place an 

emphasis on vocabulary.  

The presenter will explain that as a result of these findings, both barriers will be 

addressed within the professional development project. Below is a summarization of effective 

strategies for teaching vocabulary in math, which occurred in three steps. The following bulleted 

findings will be explained:  

 Step one explains the importance of developing a list of important vocabulary 

words to teach. Marzano & Pickering (2005) emphasized the importance of 

developing a list through five phases. Appendix D (word lists) will be given to the 

teachers. 

 Step two explains that there needs to be some constants in vocabulary instruction. 

According to Blachowicz and Fisher (2007) there are five aspects of vocabulary 

instruction which should remain constant. These five constants are directly 

supported by the National Reading Panel (2000). 

1. The environment must be rich in words 

2. Students should take responsibility for their own learning 

3. Teachers should model good word learning strategies 

4. Teachers should provide direct instruction on vocabulary words 

5. Student self-assessment needs to occur 
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 Step three explains that if the five constants are maintained teachers may include 

variables, which can occur in the strategies they teach their students in word 

learning.  

 Discussion of further sessions (30 Minutes) 

 The program presenter will display figure 4.1 for teachers to view the components of 

effective professional development that this program will offer. Explanation of each component 

and how it will be used throughout the sessions will be discussed, briefly. Then, each teacher 

will be given a copy of the session schedule (table 4.3) for the program. Next, learning outcomes 

for each sessions will be explained briefly to the teachers and the teachers will be given time to 

discuss their thoughts of the schedule in their table group. All questions the teachers ask will be 

discussed in the whole group so every teacher is clear on the schedule. The presenter will 

conclude by distributing the book “Building Academic Vocabulary: Teachers Manual” (Marzano 

& Pickering, 2005) for teachers to browse before their next session.  

 Evaluation 

 Before teachers are dismissed from the session they will complete the evaluation for 

session one found in Appendix E.2. This evaluation will give the teachers the opportunity to 

evaluate their experiences during session one and the expectations for the rest of the professional 

development program.  

Session 2: Two Hours: Grade Level Groups 

This session will focus on the teachers choosing which words they believe are necessary 

to teach within their grade level. It will be facilitated by each individual group, but the program 

facilitator will be in the building to answer questions and aid in the session. The teachers will be 

required to complete an individual list, grade level list, categorization and an evaluation. A 
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session 2 packet (found in Appendix F) will be given to each of the teachers with instructions on 

what should be accomplished. The teachers will need their “Building Academic Vocabulary: 

Teachers Manual” (Marzano & Pickering, 2005) as well as their math curriculum books, 

Common Core Learning Standards, and past New York State Assessments.   

Session 3: 3 Hours: Whole Group 

This session will focus on activities and assessments to use while teaching students 

vocabulary and will be divided into four sections. The first section will focus on completing the 

final phase in Marzano and Pickering’s (2005) development of a list of words. The second 

section will discuss the constants needed in vocabulary instruction. The third section will provide 

numerous examples of graphic organizers and games to use to teach vocabulary in math. The 

fourth and final section focuses on evaluation of the teachers learning throughout this section.  

Phase Seven 

The presenter will begin by having the teachers form their grade level groups to review 

their lists created in session two. The groups will be given approximately five minutes to make 

any changes to the list. Then, the teachers will be jig-sawed to form new groups, with one 

member represented from each grade level in each new group. Within these groups, the teachers 

will each share their list of vocabulary words. Words that are duplicated from grade level to 

grade level will be highlighted. After each member has shared, the whole group will discuss their 

findings. Discussion and group consensus will determine at what grade level the highlighted 

words should be taught at or whether these words should continue to be emphasized in 

subsequent grade levels.  
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Constants 

The presenter will begin by discussing the five findings from Blachowicz and Fisher 

(2007) of the constants in vocabulary instruction.  

1. The environment must be rich in words. To accomplish this, the development of 

word walls and the use of vocabulary posters is recommended.  

2. Students should take responsibility for their own learning. To accomplish this, 

teachers should provide students with resources to find out word meanings. This 

includes dictionaries, glossaries, and computer access. 

3. Teachers should model good word learning strategies. To accomplish this, 

teachers should demonstrate various ways to find the meaning of words.  

4. Teachers should provide direct instruction on vocabulary words. To accomplish 

this, teachers should choose the words which need to be taught and provide 

explicit instruction on the meaning of the word.  

5. Student self-assessment needs to occur. To accomplish this, teachers should 

educate their students to monitor their learning. A way to accomplish this phase is 

to introduce the students to the Knowledge Rating Chart (Vacca & Vacca, 2008). 

An example of this can be found in Appendix G. Students can use this chart 

before, during and after learning the words to monitor progress.  

Variables 

The presenter will begin by focusing the teachers’ attention to the following quotation: 

“there is no single best way” (Bintz, 2011 p. 47). Teachers will then be given five minutes to 

discuss at their groups what they think the quote means. Then, the presenter will ask the teachers 

to share their thoughts, whole group and then explain that the quote refers to the way vocabulary 
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is taught in the classroom. It will be explained that this section will provide the teachers with 

various vocabulary strategies, and the teachers will be able to choose the strategies they think 

will best be adaptable for their teaching style. The presenter will then pass out a strategies packet 

(found in appendix H). For each strategy the presenter will provide an example of how the 

strategy could be used with the concept of “Geometry”.  

Evaluation 

The presenter will conclude by asking the teachers if they have any questions on the 

information learned or about the next session. The teachers will then complete an evaluation 

found in Appendix E.3.  

Session 4: 2 Hours: Grade Level Groups 

The purpose of this session is for teachers to develop an effective vocabulary lesson to 

implement the following week. Teachers are encouraged to work together to use their list of 

terms and strategies packet to develop a thirty minute vocabulary lesson. Only one lesson should 

be used by all teachers to allow for discussion and adaptations in further sessions. The teachers 

will follow the Session 4 packet in Appendix I. 

Session 5: Individual 

Within this session, teachers will work individually to implement the vocabulary lesson 

designed in session 4. After each participant implements the lesson all teachers will watch, 

evaluate and modify the lesson. This will be done through electronically evaluations and bi-

weekly group meetings to modify lessons (see appendix I for further clarification).  

Session 6: 3 Hours: Whole Group 

The focus of this session is to reflect on the implementation of vocabulary instruction, to 

reflect on the effectiveness of the professional development program, and to discuss the need for 
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future sessions. The session will begin with the presenter allowing teachers twenty minutes to 

discuss the implementation of the vocabulary lesson, and to prepare to share findings with other 

teachers in the building. 

The purpose of these presentations is for other groups to gain ideas on vocabulary 

instruction. Each group will be given approximately fifteen minutes to present on their lesson. 

The groups will be asked to give a brief synopsis of the lesson, how the lesson was changed as it 

was implemented, the students’ reactions to the lesson, and the opinion of the lesson from each 

group member.  After each presentation, there will be time for other groups to ask questions.  

After the presentations, final suggestions about implementing vocabulary in math will be 

given by the presenter. The first suggestion is recommended by Capps (1989) “a rule of 

thumb…is to provide six exposures to a new word during the initial lesson and at least 20 

additional exposures during the ensuing month” (Munroe & Panchyshyn, 1995, p. 83). The 

teachers will be given time to discuss if they think they are accomplishing this task. Additionally, 

thoughts of how this could be accomplished will be discussed.  

The second, and final suggestion, is recommended by Braxendell (2003) who suggested 

the 3 C’s – consistency, coherency, and creativity – as guidelines for using graphic organizers 

effectively with struggling readers” (Taylor, et al., 2009, p. 211). This means teachers should, 

first, use a consistent model for learning vocabulary. An example would be for a teacher to use 

semantic maps every time the teacher wants to add a new word to the students’ vocabulary. The 

second thing a teacher should do is to attain coherency when using graphic organizers. This 

means that the graphic organizers should allow for connections to be made and be done in a 

logical sequential order. The final guideline for a teacher is to be creative when using graphic 
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organizers. This requires teachers to use graphic organizers only at times where it is beneficial to 

learning and use interesting, engaging activities that help to complete the graphic organizers.  

Teachers will be given time to reflect on Integrating Vocabulary in Math independently 

using a t-chart. On this t-chart, teachers will write down both the positive and the negative 

aspects of this workshop, followed by a whole group discussion. The presenter will record 

commonalities on a group t-chart, to help improve future implementations of the project.  

The presenter will conclude by redistributing the index cards that the teachers filled out in 

session one. On these index cards the teachers will reevaluate their students’ vocabulary 

knowledge. Then a discussion for future sessions will occur in which the following ideas will be 

proposed: 

 Development of pre and post student surveys 

 Formal vocabulary assessment 

 Grade level progress 

 New vocabulary techniques learned 

 Amount of exposures needed 

 How to integrate the 3 C’s 

As a result of this discussion a new schedule will be created based on the needs of the teachers. 
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Chapter 5 

Conclusion 

In chapter one the following word problem was given for the reader to answer. Solve the 

following problem derived from “Word problems for kids: Grade 5 word problems” 

(http://www.mystfx.ca/special/mathproblems/grade5.html ¶ 19).  

If you begin with a one digit integer, multiply by 3, add 8, divide by 2 and subtract 6, you will get 

the integer back. After reading the literature review and the steps for an effective professional 

development project, the reader should be able to understand why teaching vocabulary in math is 

important and how to teach students to answer this problem and explain their solution using 

appropriate mathematical vocabulary 

Overall, this Master’s Thesis Project discussed the importance of teaching vocabulary in 

math, how to effectively teach students vocabulary, and how to effectively instruct teachers on 

implementing proper vocabulary instruction in math. This occurred through a discussion of my 

past experiences with vocabulary in math, a review of literature and a professional development 

project. Both the literature review and the professional development project followed the social 

constructivist viewpoint which focused on allowing the students to learn vocabulary throughout 

the duration of the year and how to effectively connect new ideas of teaching vocabulary to 

teachers’ educational theory. This Master’s Project is important for all math teachers 

(elementary, middle, and high school) to read, because it provides teachers with significant 

findings on why vocabulary instruction is important in math. After reading this project, teachers 

will be able to successfully work with other teachers to develop effective mathematical 

vocabulary units. By doing this, teachers will use the social constructivist theory  by putting into 

place the new Common Core Learning standards.  

http://www.mystfx.ca/special/mathproblems/grade5.html
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Findings 

Throughout the development of this project several important findings have developed. 

These findings were the result of the focused research questions of (a) Why vocabulary is 

important in math? and (b) What are effective vocabulary strategies in math?, both of which 

correspond with the professional development project.  

The first finding directly relates to the implementation of the Common Core Learning 

standards. With the implementation of the standards, teachers are being faced with the 

challenging task of integrating reading into all subjects. One of the most difficult subjects to 

integrate reading with is math. One way found to integrate the two areas is to use vocabulary 

instruction. Yet, the literature review indicates that the lack of time in the school day, lack of 

math curriculum materials focusing on vocabulary and the lack of knowledge of how to teach 

vocabulary, hinders integrating reading, vocabulary and math  

As a result of this finding, teachers who attending the professional development project 

teachers were provided with a series of professional development workshops which focused on 

building effective vocabulary in math lessons, which were time efficient. Within the third 

session, teachers were provided with supplementary materials to use in association with their 

curriculum. This session of the professional development project was significant for many 

reasons. First, it provided authentic examples of how to use social constructivist activities to 

effectively teach students vocabulary in math. Next, this session also helped teachers realize that 

many of the activities they use to teach vocabulary in reading can also be used in math. Finally, 

this session enabled teachers to understand that there is not one single way to teach vocabulary in 

math; that they have the flexibility to choose the types of activities which are effective for their 

students.  
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Another significant finding was that students struggle with tier three vocabulary words, 

which are the most common types of words used in mathematics. Therefore, in the professional 

development project teachers developed a list of the most important tier three words to teach 

throughout the grade level. This correlates with an additional finding that students benefit from 

direct instruction of content-specific vocabulary through social constructivist activities.  

Chapter 4 presents a final important finding. I found the importance of incorporating 

building grade-level cohorts (which the teachers could work with colleagues who teach the same 

grade level to build lessons to implement into their classrooms). This finding was important 

because it directly related to the second research question of What are effective vocabulary 

strategies in math, because it provided a way to educate teachers on how to effectively teach 

vocabulary strategies. This was also significant because it allowed the teachers to work together 

to create and use materials applicable to their classrooms.  

As a result of these findings, the following outcomes will occur from the implementation 

of the professional development project:  

 Teachers will develop a better understanding of vocabulary in math. 

 Teachers will learn ways to integrate vocabulary instruction in math. 

 Teachers will be provided with materials to help create vocabulary lessons.  

In addition, the following are possible outcomes that could occur from the implementation of the 

professional development project:  

 Teachers could develop mathematical units involving vocabulary instruction. 

 Schools could develop curriculum guides involving vocabulary instruction 

 Teachers could learn to work more effectively with grade level teachers. 

 School districts could mandate vocabulary instruction. 
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 Researchers could conduct a research study on the effects of this professional 

development program.  

Overall, many important findings were discovered throughout the creation of this Masters 

Project. However, there were several limitations that were also discovered. The following section 

highlights the limitations that occurred. 

Limitations of the project 

 This Master’s Thesis Project focused specifically on research that supports the 

importance of teaching vocabulary in math, effective ways to teach vocabulary and building an 

effective professional development project. Therefore, the major limitation to this Master’s 

Project was that a research study using actual teachers was not conducted.  

 The professional development project was designed from current research and personal 

experiences. However, this professional development project has never been implemented. 

Therefore, the limitations when implementing this project could be large. Some examples of 

limitations are the lack of time to implement, the teachers’ beliefs on the necessity, and the lack 

of motivation for teachers to implement vocabulary. 

Suggestions for future research 

 As a result of the limitations, several suggestions for future research were developed. My 

first suggestion is to conduct a research study on the impact of integrating vocabulary instruction 

into the math curriculum. To complete this, teachers would be provided with the professional 

development project and then monitor their students’ progress with math word problems 

throughout the year. This could occur through pre-tests and post-tests on vocabulary knowledge.  

 Another suggestion for future research would be to implement the professional 

development project and monitor the teachers’ learning. This could be accomplished through the 
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use of the evaluations completed after each session. The evaluations would be beneficial so that 

effective aspects of the project could remain and ineffective aspects could be further 

investigated.  

A final suggestion for future research would be to continue to read and review studies on 

effective vocabulary instruction. In particular, reviewing studies with quantitative research 

designs and results would be helpful.  

Overall, as a result of this project the need for the integration of vocabulary instruction in 

math is imminent. As stated by a preservice teacher, “learning to read and solve math problems 

is important because in life, we do these things together, we don’t always separate them” (Reinke 

et al., 1997 p. 66); therefore, proving that the subjects should not continue to be separated. The 

results already found show that teachers need to start implementing vocabulary instruction in 

math, immediately. The strategies in Appendix E provide multiple ways to immediately start 

implementing vocabulary instruction into the classroom. The creation of the professional 

development project is the first step of implementing vocabulary instruction. Next steps of this 

project allow for research studies to be conducted using the professional development program 

as a foundation. As Jackson and Phillips (1983) explained,   

An important conclusion is that concentration on the meaning of relatively few essential 

terms and symbols for only a few minutes daily can result in increased achievement. 

Therefore it is likely that vocabulary-oriented activities can be integrated into a 

mathematics curriculum with minimum disruption and high potential for gains in 

comprehension and achievement (p. 342). 
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Appendix A 

Terminology Graphic Organizer 

Vocabulary Word Definition 

Vocabulary 

 

“The words we must know to 

communicate effectively: words in 

speaking (expressive vocabulary) and 

words in listening (receptive 

vocabulary)” (Neuman & Dwyer, 2009 

p. 385) 

 

Technical Vocabulary 

 

Have only one, precise meaning (Pierce 

and Fontaine, 2009). 

 

Subtechnical Vocabulary 

 

Have more than one meaning. These 

words are words students may already 

know but do not know the mathematical 

definition of. (Pierce and Fontaine, 

2009).  

 

Symbolic Vocabulary 

 

Includes numbers, shapes and 

abbreviations which require knowledge 

beyond the alphabet system used in 

Standard English (Munroe & 

Panchyshyn, 1995). 
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Appendix B: 

Reading and Math Correlation Chart 

 

Reading  Math 

Predicting  Estimating 

Oral Discussion of 

Comprehension 

 Oral Reasoning of Solution 

Individuality of book 

selection 

 Individuality of strategy 

selection 

Word Walls for Vocabulary  Word Walls for Vocabulary 

Read-alouds to introduce a 

genre or strategy 

 Read-alouds to introduce a new 

concept 

Instructional Techniques 

(whole group, small group, 

individual instruction) 

 Instructional Techniques (whole 

group, small group, individual 

instruction) 

 

Adapted from Burns (2005)
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Appendix C: 

Subtechnical Words (Pierce & Fontaine, 2009) 
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Appendix D: 

Word List 
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Appendix E 

Evaluations 

Appendix E.1 

Levels for Presenters Levels for Teachers 
Step 1: 

 Includes both level one and two from Gayton 

and McEwen (2010).  

 All six bullets are addressed in forms of 

questions to the teachers.   

 This will done in the form of a survey given 

after session one of the program.  

 See Appendix E.2 

Step 1: 

 Includes level five from Gayton and McEwen 

(2010).  

 Both bullets are addressed in the form of 

questions to the teachers and students.  

 This will be done in the form of a questionnaire 

in which the teachers identify the vocabulary 

needs of the students after session two of the 

program.  

 See Appendix E.3 

Step 2: 

 Includes level three from Gayton and 

McEwen (2010).  

 The only bullet is addressed in the form of a 

question to teachers and administration.  

 The will be in the form of a survey given after 

session five of the program.  

 See Appendix E. 6. 

Step 2:  

 Includes levels three and four from Gayton and 

McEwen (2010).  

 All bullets are addressed in the form of 

questions to the teachers. 

 This will be done in the form of a questionnaire 

in which teachers identify their instructional 

needs which is completed after session three.  

 See Appendix E. 4 

Step 3:  

 Includes level four from Gayton and McEwen 

(2010).  

 Both bullets are addressed in the form of 

questions to the teachers and administration.  

 This will be in the form of a survey for 

teachers and an evaluation for administration 

after session six of the program.  

 See appendix E. 7 

Step 3:  

 Includes level 2 from Gayton and McEwen 

(2010).  

 The one bullet will addressed in the form of a 

question to teachers and administration.  

 This will be done in the form of a questionnaire 

which requires the teachers and administration 

to identify their intended outcome of 

professional development. This will occur after 

session four.  

 See Appendix E. 5 

Step 4:  

 Includes level five from Gayton and McEwen.  

 The only bullet is addressed in the form of 

questions to the teachers and students.  

 This will be in the form of a survey for 

teachers and students and also in the form of a 

formal assessment of the students’ vocabulary 

knowledge in math given at the end of the 

school year after multiple rounds of the 

professional development occur.  

 This will be developed by the teacher in 

session 6.  

 

 



VOCABULARY IN MATH  76 

 

 

 

Appendix E.2 

Session 1 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

1. Rate the overall effectiveness of the presenter.  

1 2 3 4 5 6 7 8 9 10 

2. How effectively did the presenter gain your attention in the introduction?  

1 2 3 4 5 6 7 8 9 10 

3. How effective was the description of the literature review?  

1 2 3 4 5 6 7 8 9 10 

4. How would you rate your understanding of the purpose of vocabulary in math?  

1 2 3 4 5 6 7 8 9 10 

5. How would you rate your understanding of future sessions?  

1 2 3 4 5 6 7 8 9 10 

6. How would you rate the quality of the atmosphere of the sessions (room temperature, 

location, equipment, break time)?  

1 2 3 4 5 6 7 8 9 10 

7. What new information did you learn?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. Please explain any parts of the session that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________ 

9. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________ 
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Appendix E.3 

Session 2 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

1. Please rate the overall effectiveness of this session.  

1 2 3 4 5 6 7 8 9 10 

2. Please rate the quality of the directions in the information packet  

1 2 3 4 5 6 7 8 9 10 

3. Please rate your cohort’s ability to collaborate.  

1 2 3 4 5 6 7 8 9 10 

4. Please rate your ability to choose words based on the materials given.  

1 2 3 4 5 6 7 8 9 10 

5. Please rate your ability to categorize words.  

1 2 3 4 5 6 7 8 9 10 

6. Please rate the vocabulary needs of the students in your class.  

1 2 3 4 5 6 7 8 9 10 

7. Please explain any parts of the session that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

9. What are the student learning outcomes would you like to see, as a result of this 

program?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix E. 4 

Session 3 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

1. Please rate the overall effectiveness of this session.  

1 2 3 4 5 6 7 8 9 10 

2. Please rate the effectiveness of the presenter.  

1 2 3 4 5 6 7 8 9 10 

3. Please rate the description of vocabulary activities.   

1 2 3 4 5 6 7 8 9 10 

4. Please rate the strategies packet that was provided.  

1 2 3 4 5 6 7 8 9 10 

5. Please rate the applicability of the strategies within your classroom.  

1 2 3 4 5 6 7 8 9 10 

6. Please rate your comfort level with implementing a vocabulary lesson using strategies 

from the packet   

1 2 3 4 5 6 7 8 9 10 

7. Please explain any parts of the session that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

9. What does the administration of your building need to do in order for you to effectively 

teach vocabulary in math?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix E.5 

Session 4 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

1. Please rate the overall effectiveness of this session.  

1 2 3 4 5 6 7 8 9 10 

2. Please rate the effectiveness of the information packet provided.  

1 2 3 4 5 6 7 8 9 10 

3. Please rate the group’s ability to decide on a strategy to use.    

1 2 3 4 5 6 7 8 9 10 

4. Please rate your understanding of the lesson.  

1 2 3 4 5 6 7 8 9 10 

5. Please rate the effectiveness of the development of the group lesson.   

1 2 3 4 5 6 7 8 9 10 

6. Please rate your opinion of the quality of this professional development project.  

1 2 3 4 5 6 7 8 9 10 

7. Please explain any parts of the session that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

9. What was your intended outcome of the implementation of the lesson? Were you able to 

meeting this intended learning outcome?   

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix E.6 

Session 5 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

1. Please rate the overall effectiveness of this session.  

1 2 3 4 5 6 7 8 9 10 

2. Please rate your ability to implement the lesson that was designed.   

1 2 3 4 5 6 7 8 9 10 

3. Please rate your students’ vocabulary growth, with the implementation of the lesson.    

1 2 3 4 5 6 7 8 9 10 

4. Please rate the revising process by considering if you were able to watch, discuss and 

revise after each implementation. 

1 2 3 4 5 6 7 8 9 10 

5. Please rate your ability to communicate with your cohort.  

1 2 3 4 5 6 7 8 9 10 

Which method of communication did your group use? 

____________________________________________________________________ 

6. Please rate your level of support through this session from administration. 

1 2 3 4 5 6 7 8 9 10 

7. Please rate your level of support through this session from the session presenter.  

1 2 3 4 5 6 7 8 9 10 

8. What evidence of student learning was evident from the implementation? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

9. What do you need to still learn, in order to create a new vocabulary lesson? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix E.7 

Session 6 Evaluation 

Please complete the following evaluation to the best of your ability. When finished please 

place this in the box in the main office.  

The purpose of this evaluation is to look at the positive and negative aspects of the session in 

order to improve future sessions and projects. The survey uses Likert scale (1 for low-10 for 

high) and a section for additional comments.  

 

The following evaluation consists of two parts. The first part asks you to evaluate the 

current session you just completed. The second part asks you to evaluate the complete 

program. You will not be asked to evaluate again until you implement and discuss another 

lesson.  

 

Part 1: Evaluation of Session 6 

 

1. Please rate the overall effectiveness of this session.  

1 2 3 4 5 6 7 8 9 10 

2. Please rate the cohort presentations on their ability to further your knowledge of 

vocabulary instruction.    

1 2 3 4 5 6 7 8 9 10 

3. Please explain any parts of the session that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________ 

4. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________ 
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Part 2: Evaluation of Professional development project 

1. Please rate the impact of information learned, throughout all sessions on your lesson that 

was implemented.  

1 2 3 4 5 6 7 8 9 10 

2. Please re-rate your knowledge of integrating vocabulary in math.  

1 2 3 4 5 6 7 8 9 10 

3. Please re-rate your student’s knowledge of mathematical vocabulary.  

1 2 3 4 5 6 7 8 9 10 

4. What do you need to further support your integration of vocabulary in math, from the 

presenter and administration?  

________________________________________________________________________

________________________________________________________________________ 

5. Please explain any parts of the program that you were dissatisfied with.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

6. Please explain any suggestions you have for future sessions.  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix F: 

Session 2 Information Packet 

 

 

Congratulations! 

You are on the 2
nd

 step on your way to 

integrating vocabulary in math! 

 

Session 2: Terms 

 

Objective: Teachers will be able to identify the important vocabulary words to be taught through 

the use of generic list of vocabulary words and their curriculum books.  
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This session of the workshop is divided into 6 phases. These phases were derived from Marzano 

and Pickering’s (2005) five phases to choosing vocabulary terms. 

 

Phase 1: Within this phase, please discuss as a group the amount of words you feel your students 

can learn throughout the year.  

Phase 2: Within this phase, please identify the words that you think are important to teach 

students in your grade level. If you are having a difficult time, think about the following: 

 What are some words your students have a difficult time learning?  

 What are some words that you had a hard time remember from when you were in 

school?  

 Go through past NYS assessments and highlight vocabulary words necessary to 

know in order to answer the question.  

 Go through your curriculum books. Find the words that are covered in depth and 

the words in which you feel need to be discussed more.  

After an individual list has been developed, please identify the words that your group thinks is 

important to teach students in your grade level by comparing your individual lists. Please have 

one person be the recorder and type the list of vocabulary words so that it can be sent to all 

members of the group.  

Phase 3: Categorizing and Ranking (30 minutes) 

 Within this phase, please categorize the words selected into the units within your 

curriculum. For example: Which words should you teach in Unit 1? If you have units on the 

same topic, please feel free to combine units or split them up based on the readiness of the 
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student. After categorizing, please rank the words in each category from most important to least 

important.  

Phase 4: Length of List 

 Within this phase, please compare your list with the work completed in phase one to 

determine if all words can be taught. Please make changed accordingly. 

Phase 5: Finalize the List 

 Within this phase, please print out a copy of your lists for each member of the group. 

Take some time to individually review the list and make correction as necessary. Marzano and 

Pickering’s (2005) final phase will be discussed at the next whole group session (session 3). 

Phase 6: Evaluation (10 minutes) 

 Within this phase, please evaluate your experience for this session using the attached 

evaluation sheet and place it in the evaluation box in the Main Office.  

 

Thank you for your hard work! I look forward to discussing your selection of words at our 

next meeting! 
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Appendix G 

 Knowledge Rating Chart 

 

How much do you know about these words? 

 A lot! Some No Much 

Geometry    

Polygon    

Square    

Trapezoid    

Rhombus    

Triangle    

Pentagon    

Quadrilateral    
 

Adapted from Knowledge Rating Chart (Vacca & Vacca, 2008, p. 160-161) 

“The Vocabulary Self-Awareness Chart (Goodman, 2001) provides teachers with a way to 

provide explicit support for word and concept learning while involving students in the process of 

making choices about which words are important” (Taylor, Mraz, Nichols, Rickelman & Wood, 

2009).  
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Appendix H 

Session 3: Strategies Packet 

Welcome to Session 3! 

Within this session you will be provided with 

numerous strategies to help you teach vocabulary 

in math.  

 

Table of Contents 
Strategy Page Number 

Frayer Model 88 

Vocabulary Blank Note 89 

Vocabulary Flip Chart 90 

Concept Circle 91 

GIST 92 

Lift the Flap 93 

Concept Definition 94 

Word Detective 95 

Word Meaning Map 96 

Concept Hierarchy 97 

Wordo 98 
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Frayer Model 



VOCABULARY IN MATH  89 

 

 

 

Vocabulary Blank Note (Zwiers, 2004) 

This graphic organizer gives students a creative way to organize thoughts about vocabulary 

words.  
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Vocabulary Flip Chart (Loomis, 2010) 

This concept was derived from ideas within Vacca and Vacca (2008). This can be used two ways. One way is for students to fold the 

definition column over to cover up the synonym, connection and example column so that only the definition can be seen. The other is 

for students to fold the definition over so that only the synonym, connection and example can be seen. This way allows the student to 

guess the definition.  

 

Vocabulary 

Word 

Synonym Connection Example Definition 

 

_________________ 

 

 

    

 

_________________ 

 

 

    

 

_________________ 

 

 

    

 

_________________ 

 

 

    

 

_________________ 
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Concept Circle (Vacca & Vacca, 2008) 
 

 

Name: ______________________________       Date: ____________ 

 

Topic: 

_______________________________
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GIST with Math Word Problem (Cunningham, 1982) 

The GIST strategy, developed by Cunningham (1982) helps student connect their prior 

knowledge with new knowledge. GIST is an acronym for Generating Interaction Between 

Schemata and Text. 
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Lift the Flap Words 

Purpose: Expand the student’s schema for vocabulary words.  

Procedure:  

1. Select 4 words  

2. Fold an 8 ½ by 11 inch piece of paper in half lengthwise. Then cut 4 equal 

flaps. Write one target word on each flap. Under each flap have students 

writing information about each word. They may write its definition, 

synonym, antonym, and/or sentence. Additionally, they may draw a picture 

of the word.  
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Concept Definition Mapping  

(Loomis, 2012 adapted from Swartz and Raphael, 1985) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Word 
 

 
 

Topic 

 

 
 

What is it like? 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

Example 

 

 
 

Example 

 

 
 

Example 
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Word Detective  

(Loomis, 2012 adapted from Bromley, 2002). 

 

 

 

Inspector 
_______________________________ 

Word 
____________________

-___ 

Synonym 
______________
______________

___ 

Antonym 
______________
______________

___ 

Meaning 
_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________ 

Use the word in a sentence 
________________________________________________________________________________________
_______________________________________________________________________________________ 

Draw a Picture of the Word 
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Word Meaning Map (Learning A-Z. (n.d.)) 
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Concept Hierarchy (Vacca & Vacca, 2007) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

Geometry 

3 Sides, Angels 

Vertices 

4 Sides, Angels 

Vertices 

5 Sides, Angels 

Vertices 

6 Sides, Angels 

Vertices 

Polygons 

Quadrilaterals Triangles Pentagon Hexagon 

Parallelograms Trapezoid 

Square Rectangles 

Rhombus 
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Wordo 
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Appendix I: 

Session 4 Information Packet 

 

 

Congratulations! 

You are on the 4th step on your way to 

integrating vocabulary in math! 

 

Session 4: Developing a lesson 

 

Objective: Teachers will be able to create a vocabulary lesson to implement using information 

from prior sessions.  
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The following steps should be completed during this two hour session. You may take a short 

break (approximately 15 minutes) in the middle of the session.  

Step 1: Determine a category of words 

 Within this step, your group needs to decide which unit of study you should focus your 

lesson on. When selecting, think about a unit which will be taught for the next two or three 

weeks, that you feel your students would benefit from vocabulary instruction. If this is not 

possible, you may pick a future unit that your students would benefit from pre-teaching.  

Step 2: Highlight words 

 Within this step, please highlight the terms your group will focus on within the lesson. 

Please remember to focus on three to eight vocabulary words. If you select three, four or five, 

these words should be difficult for the students in which they have very little prior knowledge. If 

you select six, seven or eight words, the students should have some prior knowledge of the words 

used.  

Step 3: Preparing the Constants 

1. The environment must be rich in words. To accomplish this, the development of 

word walls and the use of vocabulary posters is recommended.  

Please write how you will accomplish this: 

______________________________________________________________________________

______________________________________________________________________________ 

2. Students should take responsibility for their own learning. To accomplish this, 

you should provide students with resources to find out word meanings. This 

includes dictionaries, glossaries, and computer access. 
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Please write how you will accomplish this: 

______________________________________________________________________________

______________________________________________________________________________ 

3. Teachers should model good word learning strategies. To accomplish this, 

teachers should demonstrate various ways to find the meaning of words.  

Please write how you will accomplish this: 

______________________________________________________________________________

______________________________________________________________________________ 

4. Teachers should provide direct instruction on vocabulary words. To accomplish 

this, teachers should choose the words which need to be taught and provide 

explicit instruction on the meaning of the word.  

Please write how you will accomplish this: 

______________________________________________________________________________

______________________________________________________________________________ 

5. Student self-assessment needs to occur. To accomplish this, teachers should 

educate their students to monitor their learning. A way to accomplish this phase is 

to introduce the students to the Knowledge Rating Chart (Vacca & Vacca, 2008). 

An example of this can be found in Appendix G. Students can use this chart 

before, during and after learning the words to monitor their progress. 

Please write how you will accomplish this: 

______________________________________________________________________________

______________________________________________________________________________ 
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Step 4: Select the Variable: Which strategy will you focus on? 

 Within this step, please browse through the strategy packet and select strategies you 

found to be applicable to your classroom. Please work together to decide on using one strategy. 

Please write the name of the strategy: 

______________________________________________________________________________

______________________________________________________________________________ 

Step 5: Write the lesson 

 Within this step, please select one person to type up the lesson framework. You may use 

any lesson template that you are comfortable with, but please be sure that everyone in the group 

understands the framework.  

Step 6: Order of implementation 

 The next phase is to implement the lesson. To aid in growth you will need to record your 

lesson so that all group members can see and give feedback on the lesson. After each member 

implements the lesson, all group members should watch the recording and give feedback for 

possible changes to the lesson which can be done through the use of e-mail or Google docs. You 

have approximately three weeks for all teachers to implement the lesson. Please prepare a 

schedule in which all teachers are given the day they will present.  

Step 7: Evaluation 

 The final phase is to evaluate the lesson. Please use the evaluation, attached, and place it 

in the box in the main office when complete.  

 

 

 

 




