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ABSTRACT 

The purpose of this project was to develop a handbook for parents with fifth grade school 

age children to help support their math skills before entering the middle school level. 

Every activity in this handbook reinforces the California Common Core State Standards 

and provides learning and practice experiences. This project was designed based on 

research studies that indicated a positive correlation among parent involvement and 

student achievement. 
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CHAPTER ONE 

INTRODUCTION 

Rationale 

Purpose. The purpose of this project was to create a fifth-grade parent’s 

handbook of summer enrichment activities for the improvement of basic math skills. 

Need for the research. In 2013, states started adopting the Common Core State 

Standards (CCSS).  These new math standards provided clarity and specificity, rather 

than broad, general statements.  Studies of mathematics education in high-performing 

countries concluded that mathematics education in the United States must be more 

focused and coherent to improve mathematics achievement. The mathematics standards 

are designed to address the problem of a curriculum that was “a mile wide and an inch 

deep.” (Common Core State Standards Initiative, 2018, para. 1). The Programme of 

International Student Assessment (PISA) concluded students in the United States ranked 

twenty-sixth out of the thirty-four participating countries, such as China, Singapore, 

Canada, Australia, and Japan. (Shivraj, 2017) 

Acceleration, enrichment, and problem-based learning were common approaches 

to the learning process. Robinson, Shore, and Enersen (2014) discovered evidence that 

acceleration allowed students to cover the content more efficiently. An enriched or 

differentiated mathematics curriculum for elementary students resulted in higher test 

scores over students who received regular mathematics curriculum. (Robinson et al., 

2007; Southern & Jones, 2014).  
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Acquisition of mathematical skills was crucial for today’s society. Digital or 

online games provided interesting possibilities to support and study mathematical 

development. Students learned mathematics when they played digital games but were 

also taught problem-solving, collaboration and critical thinking. According to Lewis and 

Smith, “higher order thinking consists of problem solving, critical thinking, creative 

thinking and decision making” (Kiili, Devlin and Multisilta, 2015). 

There was evidence that home learning stimulation that included informal 

numeracy experiences promoted math-related learning in school. Research has examined 

parenting in relation to children’s math skills suggested that parents who engage in more 

frequent literacy and numeracy activities in their homes had children with better math 

skills in preschool and kindergarten (Baker, 2014). 

Background. In 2015, thirty percent of fifth grade students met or exceeded state 

math standards. In 2016, thirty-three percent met or exceeded state math standards. In 

2017, fifth grade students whom met or exceeded state math standards increased to thirty-

four percent. These figures also indicated that sixty-six percent of fifth grade students 

were not performing at or above grade level (California Department of Education, 2016). 

In a report published in 2015 by the National Center for Education Statistics, seventy-five 

percent of twelfth-grade students performed below the proficient achievement level in 

mathematics. 

Despite elementary student test scores increasing, teachers were not adequately 

prepared to teach the Common Core State Standards.  Policymakers attempted to improve 

the quality of instruction in America’s classrooms. According to Coburn, Hill and 
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Spillane (2016), in the late 1980s, professional associations and state policymakers 

worked to articulate rigorous learning standards in core school subjects. If policies 

provided consistent instructional guidance for educators around rigorous learning 

standards, and aligned these standards to assessment, curriculum, and professional 

development, it would “contribute to improvement in classroom teaching and learning”. 

(Coburn, Hill and Spillane, 2016, p. 244). 

Since the release of the Common Core State Standards, public perceptions of the 

CCSS and of policy makers and practitioners varied. By 2011, forty-five states and the 

District of Columbia adopted the CCSS. States needed at least two years to achieve full 

implementation of the standards. Reports discovered several implementation challenges: 

educator resistance, lack of aligned curriculum, time, funding, and difficulties in 

preparing special populations and orchestrating higher education transitions. (Smith and 

Thier, 2017). 

Students who struggled early with mathematics, the probability that they became 

mathematically proficient was low. Research suggested that students who struggle to 

develop mathematical proficiency in the early grades were far more likely than other 

students to experience persistent difficulties in later mathematics. (Doabler et al., 2015). 

One factor with supporting all students in reaching their mathematical potential was the 

elementary mathematics curriculum. According to Wu (2009), “The main goal of the 

elementary mathematics curriculum is to provide children with a good foundation for 

mathematics”. (Wu, H. H, American Educator, 2009). A solid curriculum reflected the 

hierarchy of mathematics by forming a coherent connection between foundational 
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concepts and skills within and across grade levels. 

Methodology 

The material in this handbook was based on peer-researched studies that focused 

on curriculum and best practices for enriching math skills for fifth grade students. The 

activities in this handbook were specific to the fifth-grade math standards. 

Scope 

Assumptions. The first assumption was that there was a relationship between the 

creation of education standards and policy and the academic performance of students. 

The second assumption was that there was a need for math enrichment between the 

elementary and middle school levels to help sustain math skills.  

Limitations. This handbook was designed to strengthen the understanding of the 

fifth-grade common core standards, but not the standards of the previous grade levels. 

Time for parent work schedules, extracurricular activities and family vacations were not 

taken into account with the completion of this handbook. 

Delimitations. The research for this handbook was limited to the years of 2015 

to 2018.  The research was limited to hands-on, engaging, light-hearted activities to keep 

the interest of the parent and student. 

The handbook was designed to supplement existing knowledge of math 

standards and curriculum taught in a general education classroom.  
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CHAPTER TWO 

REVIEW OF LITERATURE 

Introduction 

This chapter will use peer reviewed literature to discuss the importance of the 

Common Core State Standards, the need for math enrichment between the fifth and sixth 

grades, and the different learning modalities students use to demonstrate competence.  

Other topics discussed include how parent involvement is linked to a child’s academic 

achievement and best practices that promote mathematics at home. This chapter also 

includes a discussion of the specific format selected to create the parent handbook 

included in this project. 

Common Core State Standards. To provide students with a rigorous, high-

quality mathematics program, the State of California adopted the Common Core State 

Standards for Mathematics.  The standards were adopted in August 2010 by the 

California State Board of Education, with full implementation by the 2014-2015 school 

year. The state’s goal was to produce students who were able to compete successfully in 

the worldwide economy (California Department of Education, 1997). For the first time in 

the United States history, a set of standards were established that is going to be taught in 

almost every state: 44 states have already adopted these standards as of 2012 (Dacey and 

Polly, 2012). One of the main goals of the Common Core was to bring schools across the 

country to the same level of rigor and hold them accountable for the same set of 

standards. Carmichael (2012) and his associates evaluated each state’s current set of 

standards for mathematics and concluded that at least 38 states had standards that were 
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“clearly inferior” to the Common Core State Standards. The eight standards for 

mathematical practice that are the foundation of the Common Core (California 

Department of Education, 2010) were: 

1. Make sense of the problems and persevere in solving them 

2. Reason abstractly and quantitatively 

3. Construct viable arguments and critique the reasoning of others 

4. Model with mathematics 

5. Use appropriate tools strategically 

6. Attend to precision 

7. Look for and make sure of structure 

8. Look for and express regularity in repeated reasoning 

These standards focused more on the justification of solutions and the problems 

having more of a real-world approach to them than the previous standards. Students 

needed to explain and justify their solutions, along with critiquing other possibilities. The 

goal of the current standards was to hold students accountable at a math proficiency level 

that would give them more options in their future. According to Dessoff (2012), the new 

testing system, Smarter Balanced Assessment Consortium (SBAC) would assess students 

with extensive problem-solving and performance tasks where they would show their 

reasoning process. 
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Past Research 

California’s Mathematics Performance. California’s mathematical performance 

on international assessments impacted the United States standing amongst other nations. 

Results from the 2015 Program for International Student Assessment (PISA) mathematics 

literacy scale assessment ranked 15-year old students from the United States 40th out of 

70 participating countries, where only 6 percent scored at proficiency level, and 29 

percent scored below proficiency level (Kastberg, 2016).  Students from the United States 

were comparable to those in Hungary, Israel, Croatia and Argentina. Among the 52 states 

and territories, California’s 4th grade students were at the 29 percent proficiency level, ten 

percentage points less than the national average, according to the National Assessment of 

Educational Progress (NAEP). In 8th grade, 27 percent performed at proficiency level, 

five percentage points less than the national average. (Bandeira de Mello, 2015). 

Teacher Mathematics Knowledge. The basic math competencies of teacher 

candidates received much attention in the last two decades. Math content knowledge 

refers “to the basic math knowledge possessed by individuals considered to be 

mathematically literate” (Reid 2017, p. 853). Researchers emphasized “that content 

knowledge in math is an important construct that can either support or hinder progress 

toward exemplary classroom instruction” (Philipp et al., 2007, Thames & Ball, 2010, p. 

853). Ball, Thames, and Phelps (2008) suggested that the absence of improved math 

instruction was resultant from teachers’ lack of content knowledge within this subject 

area. “Teachers who do not themselves know a subject well are not likely to have the 

knowledge they need to help students learn this content” (Reid and Reid, 2017, para. 5). 
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Teachers required extensive knowledge of mathematics to be effective in their 

teaching to promote classroom discourse and foster conceptual understandings of 

mathematics (Hill, 2010, p. 516).  Researchers aimed to define the exact mathematical 

knowledge needed for teaching, and several researchers (Ball and Forzani 2010; Ball, 

2008; Hill 2010) have emphasized a specialized content knowledge characterized as 

“mathematical knowledge needed to perform the recurrent tasks of teaching mathematics 

to students” (Ball et al. 2008, p. 399). According to Hill, Thames and Ball (2010), the 

specialized content knowledge for teaching mathematics combined Shulman’s (1986) 

conceptualizations of subject matter knowledge and pedagogical content knowledge, and 

includes teachers’ abilities to: (a) analyze and interpret students’ mathematical thinking 

and ideas, (b) use multiple representations of mathematical concepts, and (c) define terms 

in mathematically correct and accessible ways (Swars, Smith, S. Z., Smith, M. E., 

Carothers and Myers, 2016, para. 9). 

In a study on teacher knowledge and beliefs about mathematics, Swars et al. 

(2016) found that, 

the participants spoke of how being required to engage in worthwhile 

mathematical tasks themselves increased their own knowledge of 

elementary mathematics content and how to use worthwhile tasks in 

their classroom practice across elementary grade levels and consistent 

with expectations of the mathematic standards. (Swars et al. 2016, p. 142) 

Mathematics Writing and Vocabulary. Communication was an essential part of 

mathematics, and for this reason, students needed to be provided with instruction on 
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using writing to express mathematical ideas (National Council of Teachers of 

Mathematics [NCTM], 2000, p. 60). Not only is writing highlighted by the NCTM (e.g., 

“use the language of mathematics to express mathematical ideas,” p. 63), mathematics 

writing is also emphasized within the Common Core State Standards. These standards 

stated that students should be able to communicate precisely to others, construct viable 

arguments, critique the mathematics reasoning of others, explain how to solve problems, 

and use clear definitions and vocabulary (Hebert and Powell, 2016, p. 1512). 

A study by Hebert and Powell (2016, p. 1512), examined the significance of the 

two mathematical content areas featured within the mathematics-writing tasks: word 

problems and fractions. They presented methods for the measurement of writing quality, 

with an emphasis of mathematics-writing quality. They discussed the importance of 

written organization and how mathematics vocabulary and representations were 

important for mathematics writing. Word problems were the primary method for 

assessment of mathematics in the late elementary grades. Word-problem solving involved 

several components, including reading of the problem, planning for solution, setting up 

for solution, and conducting appropriate computations (Fuchs et al., 2010; Hegarty, 

Mayer, & Monk, 1995; Jitendra et al., 2013; Parmar, Cawley, & Frazita, 1996). 

Hebert and Powell (2016) concluded that several other educators provided 

suggestions about mathematics writing. Ediger (2006) stated that mathematics writing 

must have a purpose. McCarthy (2008) suggested teachers use a graphic organizer. Burns 

(2004) provided strategies such as asking students to brainstorm and share ideas before 

writing, providing prompts for mathematics writing, and discussing important vocabulary 

(Hebert and Powell, 2016, p. 1514). 
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Hebert and Powell (2016) referred to mathematics vocabulary as, “written words 

that express mathematical concepts or procedures, and mathematics vocabulary is 

necessary for demonstration of mathematics proficiency” (p. 1515). Monroe and 

Panchyshyn (1995) described mathematical vocabulary as a component of one of four 

categories: (1) Vocabulary can be technical with one meaning only applicable in 

mathematics. (2) Vocabulary can be sub-technical with multiple meanings that vary 

across content areas or within mathematics (e.g., degrees of an angle versus degrees of 

temperature). (3) Mathematics vocabulary can be general vocabulary used in everyday 

language or reading (e.g., shade or find). (4) Vocabulary may also be symbolic, meaning 

it is represented using numerals or symbols (e.g., $ or three). Other research teams used 

Monroe and Panchyshyn’s mathematics vocabulary categories for organizing types of 

mathematics vocabulary (Powell & Driver, 2015, Harmon, Hedrick, & Wood, 2005, 

Pierce & Fontaine, 2009, p. 1515). 

At the university level, there is more emphasis on mathematics writing and 

vocabulary.  Stonewater (2002) asked students in calculus classes to write about 

mathematics. Stonewater determined that higher scoring writers used mathematical 

vocabulary and appropriate notation and symbols, whereas lower scoring mathematics 

writers made irrelevant comments about mathematics and used mathematical notation 

incorrectly. According to Hebert and Powell (2016, p. 1515), there was not enough 

research on how elementary students used mathematics vocabulary terms in writing. 

Literature related to mathematics vocabulary at the elementary level was not evidence-

based and was merely suggestions for approaches to teaching mathematics vocabulary. 

Suggestions were based on acquisition strategies taught in reading. In one study, Monroe 
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and Pendergrass (1997) stated that students who learned mathematics vocabulary using 

graphic organizers, rather than only definitions, understood mathematics vocabulary 

better at posttest (Hebert and Powell, 2016, p. 1515). 

In a summary of mathematics vocabulary presented in the glossaries of three 

mathematics curricula from kindergarten through eighth grade, Powell (2016) identified 

over 800 distinct mathematics vocabulary terms. Each term identified as falling into one 

or more of Monroe and Panchyshyn’s (1995) categories of mathematics vocabulary (i.e., 

technical, sub-technical, general, or symbolic). Assuming that “students were responsible 

for knowing and understanding the meaning of hundreds of mathematics vocabulary 

terms, and because it is necessary for students to understand mathematics vocabulary in 

order to demonstrate competency in mathematics” (Schleppegrell, 2007, p. 1516), Hebert 

and Powell wanted to learn how students wrote with mathematics vocabulary with a 

focus on mathematics vocabulary used in mathematics writing (p. 1516). 

Results from Hebert and Powell’s study stated that the type of mathematics 

vocabulary, frequency of use, and accuracy of use, may inform future intervention 

development related to mathematics writing. “Future research about mathematics-writing 

assessment and how to provide effective instruction on mathematics writing may need to 

provide explicit instruction on the meaning and use of mathematics vocabulary terms, 

especially those terms necessary for explanations and elaboration” (Hebert and Powell, 

2016, p. 1531). Teaching students to use numerator, denominator, and equal parts for 

mathematics writing about fractions and regroup, add, subtract, and multiply for 
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mathematics writing about computation will lead to mathematics accuracy in writing, 

computation and application (Hebert and Powell, 2016, p. 1516). 

Math language and vocabulary. Early language and vocabulary skills were 

learned through verbal interactions, and when children enter elementary school, 

substantial differences in vocabulary acquisition and language comprehension were 

apparent (Beck, McKeown, & Kucan, 2013; Hart & Risley, 1999). Knowledge of distinct 

mathematics language, such as quantity and spatial words, influenced early numeracy 

development (Purpura, Hume, Sims, & Lonigan, 2011; Toll & Van Luit, 2014). “These 

early numeracy skills were more predictive of later academic outcomes in both 

mathematics and reading than attention-related, behavioral, social, and early reading 

skills” (Forsyth, 2017, para. 3). 

As students’ progress through elementary school, linguistic skills were related to 

the ability to master a variety of mathematics skills, including numeration, calculation, 

geometry, measurement, number line concepts, and magnitude comparison (Krajewski & 

Schneider, 2009; LeFevre et al., 2010). At the third-grade level, Vukovic and Lesaux 

(2013) determined that phonological skills and general language abilities were strongly 

associated to calculation and word-problem skills than working memory and visuospatial 

processing. By late elementary school, oral language skills also impacted fraction 

competence (Chow & Jacobs, 2016; Seethaler, Fuchs, Star, & Bryant, 2011). 

Mastering mathematical vocabulary was compared to learning a second language 

(Wakefield, 2000). Conceptual meaning in mathematics was constructed using several 

systems of communication: symbolic notation, visual representations, and oral and 

written language (Schleppegrell, 2007).  The symbolic notation required knowledge 
12 



about written numbers, symbols, and their placement (Monroe & Panchyshyn, 1995). For 

example, the number “4” has different meanings in each of these expressions: (a) 492, (b) 

1,004, (c) ¾, and (d) 34. Operations were written in several forms, such as the following 

for multiplication: 5 × 3, 5 * 3, (5)(3), and 5 • 3. Visual representations of information 

included graphs, data tables, geometric figures, and various models and diagrams 

(Schleppegrell, 2007). 

Rubenstein and Thompson (2002, para. 7) noted 11 categories of difficulty that 

students encountered when learning mathematics vocabulary: 

1. Certain common English terms have alternate meanings when used in 

mathematics, such as expression, volume, face, and foot 

2. Certain terms have similar but more precise meanings in mathematics, such as 

average, difference, similar, and area. 

3. Certain vocabulary terms used in mathematics are technical terms specific to 

mathematics, such as parallelogram, quotient, exponent, and integer. 

4. Certain mathematical terms have more than one mathematical meaning, as in 

round circle versus round to the nearest one hundred, degrees of temperature 

versus degrees of an angle, and a square shape versus square a number. 

5. Certain technical words may have discipline-specific meanings, such as a 

variable in an algebraic expression versus variable weather conditions in 

science. 

6. Certain terms are homophones of everyday words, such as sum versus some 

and pi versus pie. 
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7. Certain terms have discrete differences in meanings, but are often confused, 

such as divisor and dividend, and factor and multiple. 

8. Translations from Spanish (or other languages) may be confusing—for 

instance, the Spanish word mesa can be translated to the table we eat from, 

but not a data table (this would be tabla). 

9. English spelling can be confusing, as in using the “u” to spell four and 

fourteen, but not forty. 

10. Certain concepts can be verbalized in several ways, such as one-quarter and 

one-fourth. 

11. Sometimes informal language is used in the classroom—for example, 

diamond for rhombus, and corner for vertex. 

Teachers of mathematics failed to properly acknowledge the difficulty of 

mathematics language and vocabulary needs (Raiker, 2002; Riccomini, Smith, Hughes, & 

Fries, 2015; Schleppegrell, 2007). Mathematics vocabulary presented a greater challenge 

for students than general vocabulary because of the various difficulties described by 

Rubenstein and Thompson (2002). It was difficult to develop proficiency in mathematics 

vocabulary because there were fewer opportunities for exposure to these terms outside of 

the mathematics classroom (Monroe & Panchyshyn, 1995). 

A report by Forsyth and Powell (2017), studied how students with mathematics 

difficulty (without reading difficulty), reading difficulty (without mathematics difficulty), 

combined mathematics and reading difficulty, and grade level students performed on a 

measure of mathematics-vocabulary terms. This measure included mathematics 

vocabulary terms frequently encountered on assessments throughout the elementary 
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grades. They examined which specific mathematics terms were most understood by fifth-

grade students overall, and which terms were universally difficult. Most of the 14 terms 

with an accuracy rate of higher than 80 percent were terms included in textbook 

glossaries from kindergarten. Ten terms first appeared in kindergarten, two terms in 

second grade (odd and even), and two terms in third grade (parallel and 

perpendicular/intersecting lines). None of the terms featured in glossaries at fourth grade 

or later had an overall accuracy rate of over 75 percent. These results demonstrated that 

the level of familiarity with mathematics vocabulary terms strengthened over time with 

use and multiple exposures. All students demonstrated difficulty with terms when 

prompted to generate a definition with words, or to produce a vocabulary term when a 

verbal description was provided. The results of this study indicated a need for a strong 

focus on vocabulary in the mathematics classroom for all students (Forsyth and Powell, 

2017). 

Learning Styles and Modalities. According to Martens, P., Martens, R., Doyle, 

Loomis, and Aghalarov (2013), people needed to communicate with others using various 

modes of communication. These modes were linguistic (e.g., language), visual (e.g., art, 

moving images), auditory (e.g., sound, music), gestural (e.g., movement, dance), and 

spatial (e.g., layout, design) (Anstey & Bull, 2006; Kress & Jewitt, 2008, p. 286). “We 

communicate by talking, writing, drawing, playing music, using gestures, in spatial and 

cultural contexts to share meanings with others. The meanings we created in different 

modes (e.g., texts we write, pictures we draw, movements we make) were signs that 

communicated our messages” (Martens et al., 2013, para. 6). 
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Researchers have confirmed the effects of learning style on learning performance 

(Balakrishnan & Gan, 2016; Felder & Henriques, 1995). The concept of learning style 

originated from the cognitive styles in psychology, which identified the distinctions of 

individual cognitive features. (González, Mendoza-González, Rodriguez-Martinez, & 

Rodríguez-Díaz, 2016). To achieve better learning effectiveness, scholars concluded that, 

“teachers should not assume that all students have an identical way of learning but should 

prepare adaptive instruction to fit the different preferences or demands of their students” 

(Hsu, 2016, para. 11). 

Math students used their own methods of obtaining information and processing it 

(Ozerem & Akkoyunlu, 2015). Some students focused on data and operations, while 

others were better at theories and mathematical models. For others, written and verbal 

explanations were more effective, and for some, it was visual elements like drawings, 

shapes, and graphics. Certain learners preferred interactive environments, while others 

preferred working individually. “These distinctions in learning preferences were signs of 

their different learning styles” (Felder, 1996, p. 63). There were many definitions of 

learning styles in the research. Shuell (1986) explained that learning styles were the 

different ways used by individuals to process and organize information or to respond to 

environmental stimuli. Jensen (1998) defined learning style as a way of thinking, 

comprehending, and processing information. Keefe and Ferrell (1990) underlined 

learning style as the pattern of cognitive, emotional, and physiological characteristics 

affected partially by individuals’ way of perceiving, interacting with, and reacting to 

learning environments. According to Dunn and Dunn (1993), learning style is a path that 

may vary from one person to another, which starts with concentration and continues 
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when information is received and located in the mind. Jensen (1998) defined learning 

style as a way of thinking, understanding, and processing data. Wyman (2006) defined 

learning styles as an individual’s different way of receiving and processing information. 

“If an individual knows his or her learning style, he or she can upgrade his or her learning 

level to the maximum, which can result in lifelong learning success” (Wyman, 2006, p. 

63). He divided learning styles into three categories: audio, visual, and kinesthetic. 

According to Wyman, if a student’s learning style was identified and arrangements were 

made, the student’s success would be enhanced (Ozerem & Akkoyunlu 2015, para. 10). 

Harte and Law (2017) found that VARK (Visual, Aural, Read/write, Kinesthetic) 

was a validated acronym used in education to identify a student's learning style. VARK 

described visual learners as those who benefited from graphs and illustrations. They drew 

images and flowcharts to help understand and retain information. Aural learners gained 

more from listening to the words of the teacher, and the read/write learners gained from 

reading text. Kinesthetic learners benefited from “hands-on” experiences (para. 2). 

According to Taljaard (2016), VARK related to how we acquired new knowledge and 

does not involve intelligence. The VARK model allowed for all individual learners to 

attain knowledge in an interesting and gratifying environment that accommodated their 

preferred learning style. VARK resulted in the development of various multi-sensory 

learning strategies, although multi-sensory strategies and techniques were cultivated and 

have been refined over many years (Taljaard, 2016, p. 47).  

Colak (2015) suggested that the central focus of ideology of learning styles was 

that different individuals exhibit different ways of learning, and that effective learning 

was achieved when the instructional process was consistent with these styles. Learning 
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styles varied according to an individual’s personality, the approaches that he or she uses 

to process information, and/or his or her preference regarding social interactions (p. 19). 

According to Grasha (1990), whom conducted studies on the classification of learning 

styles, described six different learning styles: competitive, cooperative, avoidant, 

participative, dependent, and independent. In his study, Grasha (2002) found students 

who showed a competitive learning style engaged in learning mostly to perform better 

than other students in their class. Students with a cooperative learning style believed they 

learned by sharing their opinions and skills with other students. Students with an avoidant 

learning style were disinterested in the topics taught and showed unwillingness to 

participate in any class or learning activity. Students demonstrated a participative 

learning style, by contrast, enjoyed taking part in class and learning activities. Finally, 

students with a dependent learning style displayed very little interest towards the class 

and worked only to meet minimum requirements, while students with an independent 

learning style were confident in their skills and preferred to learn information that they 

considered important (Colak, 2015, p. 19).  

The literature in the research of learning styles proposed that the process of 

learning is facilitated when the instructional methods match the learner’s style aptitude. 

Gokalp (2013) defined a learning style as the characteristics, strengths and preferences in 

the way people receive and process information (para. 2). He suggested that every person 

has his or her own method or set of strategies when learning. An awareness of differences 

in student learning styles was important for educators to recognize with aiding in the 

learning process. Effective instruction connected to all students, not just those with a 

specific learning style. Students taught entirely with methods contrary to their learning 

18 



style, may be uncomfortable to learn effectively, but it was beneficial to have at least 

some exposure to other methods to develop a full range of learning skills and strategies 

(para. 14). 

Most people extracted and retained more information from visual presentations 

than from written or spoken prose. Gokalp (2013) explained that students learned content 

better through their preferred learning style, although teachers tend to teach in their own 

preferred learning style. Learning style also included how students approached learning, 

experienced learning and utilizing the information (para. 16). 

Verbal and Visual-Spatial Learning and Mathematics. The importance of the 

visual-spatial learning style for mathematics performance and attainment varied with age, 

the context of the material, and the specific math domain (Van de Weijer-Bergsma, 

Kroesbergen, & Van Luit, 2015).  Van de Weijer-Bergsma et al. (2015)  studied the 

correlations between verbal and visual-spatial working memory and elementary students’ 

performances in four math domains (i.e., addition, subtraction, multiplication, and 

division) (p. 367). They found that the strength of the relationship between different 

working memory modalities and mathematics performance varied due to the type of 

mathematics domain used, and the strategies and mental models used to demonstrate the 

students’ abilities. Although solving mathematical problems elicited visual-spatial and 

verbal representations and strategies, both visual-spatial and verbal working memory 

components were involved in learning mathematics (p. 368). 

One study indicated that the relationship between working memory and 

mathematics changed with age (Van der Ven, Van der Maas, Straatemeier & Jansen, 

2013). The results from this study suggested that during preschool, elementary school, 
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and adolescence, younger children relied more on visual-spatial working memory when 

learning and applying new mathematical skills, whereas older children relied more on 

verbal working memory after skills were learned (p. 368). 

Van der Ven et al. (2013) gave reasons for the decrease in the relationship 

between visual-spatial working memory and math performance for older students. First, 

according to the developmental explanation, “younger children rely more on visual-

spatial representations (e.g., number lines) and use more visual-spatial strategies (e.g., 

finger counting)” (p. 368) As children grew older, and associations between math 

problems and their answers became verbally memorized, they relied on more verbal 

strategies and representations (DeSmedt, Jannsen, Bouwens, Verschaffel, Boets & 

Ghesquiere, 2009; Holmes & Adams, 2006). Second, the novelty explanation suggested 

the shift from visual-spatial to verbal strategies was caused by the novelty of the material. 

This explanation theorized that children of any age, as well as adults, relied on visual-

spatial working memory when presented with novel and challenging math problems 

(Tronsky, 2005). Third, the math domain specificity explanation predicted the 

relationship between math and visual-spatial working memory differed between math 

domains. According to Van der Ven et al. (2013), addition and subtraction problems were 

performed by manipulation or visualization of the manipulation, while multiplication and 

division problems were solved by remembering verbally memorized facts (p. 368). 

Addition and subtraction problems showed the strongest relationship with visual-spatial 

working memory. The relationship with multiplication and division problems was 

smaller, giving support to the math domain specificity explanation. Visual-spatial 
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working memory is not a significant predictor of addition, subtraction, and multiplication 

retention in 5th grade, or of division in 6th grade (p. 375). 

Van der Ven et al. (2013) showed that “as grade level progressed, the predictive 

value of visual-spatial working memory for individual differences in level of 

mathematics performance waned, while the predictive value of verbal working memory 

increased” (p. 367). 

Auditory Learning and Mathematics. There was not an extensive amount of 

literature regarding auditory learning associated with mathematics. Most of the literature 

involved auditory learning due to visual impairment. 

Rahman and Amhar (2017) defined auditory learning as “a learning style in which 

people learn better when they hear what they are learning” (p. 75). They suggested that 

those who had an auditory learning style were known to have behavioral characteristics 

such as talking to themselves, easily distracted by a commotion, moved their lips and 

read out loud when reading, volunteered in class to read aloud and listen, repeated back 

and mimicked a tone and rhythm, found it difficult to write, but excellent at storytelling 

and spoke in a patterned rhythm. “When learning about a new math concept, for 

example, an auditory learner will remember the information if he or she can listen to 

the teacher explain it or sing it and then answer questions about it.” (p. 75). 

A study was done on a learning-style-based computer program by Ozyurt, O., 

Ozyurt, H., Baki & Guven, (2013). In their study, learning objects were prepared in three 

different ways in relation to visual, auditory and kinesthetic learning styles for each math 

domain. These learning objectives were appropriate for secondary school mathematics 
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curriculum. Interviews of students in their study supported their results. Students were 

asked about the influence of being lectured (auditory style), different from their learning 

styles, and its effect on their learning. Several students expressed that this inhibited their 

learning. Students stated in relation to the issue, 

“My learning style is kinesthetic, I learn through practicing. 

I was incapable of learning aurally. While listening to the conversations, 

I am losing myself in thoughts. I am a million miles away and it gets more 

difficult for me to learn.” Another student stated, “I must see and feel what 

I do to learn the subject (another student with kinesthetic learning style). 

Thus, I would not understand via hearing. For example, I must draw the 

triangle for trigonometry; I must feel even if I do not see.” (p. 737). 

According to Ren (2013), research claimed that the traditional schooling favored 

visual learners, but not auditory learners (Smith; 1964; Dunn & Griggs, 1998; Church, 

2004). Learning-style researchers suggested that the traditional educational system 

favored visual learners, because many educators had visual preferences of their own 

(Haggart, 2003). Tests were generally in a written format, which were attainable for 

students with a visual learning style. Therefore, visual learners won the “game of school”, 

(Ren, 2013, p. 25.) “Kinesthetic and auditory learners were more likely to underachieve 

in school because they had limited opportunities to use their style strengths in the 

classroom” (Ren, 2013, p. 25). 
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Kinesthetic Learning and Mathematics. Math skills were crucial to functioning 

in today’s world (Burns & Hamm, 2011; Carbonneau, Marley, & Selig, 2013). “These 

skills were not just important in school mathematical classes; they were important in our 

daily lives” (Liggett, 2017, p. 87) Golafshani (2013) stated, “There is no doubt that 

everyone believes that mathematics is important, however, many students have poor math 

skills, which indicates that changes are needed in the methodology of teaching 

mathematics” (p. 140).  

The term kinesthetic learning referred to the ability to learn with physical activity 

instead of listening or watching. “This kind of learning was mainly used in the basic level 

of education such as kindergarten and early elementary students, when playing several 

games, learning about nature, time and space and in some cases, mathematics” (Ayala, 

Mendivil, Salinas, & Rios, 2013, p. 132). According to Okkonen, Sharma, Raisamo, and 

Turune (2016), studies showed that kinesthetic learning applications allowed restless 

students to be able to concentrate for longer durations (Sarver, Rapport, Kofler, Raiker, & 

Friedman, 2015) and retained the learned material longer (Chao, Huang, Fang, & Chen, 

2013). Several interdisciplinary studies claimed that abstract mathematical concepts were 

rooted in our bodily experiences (Roth & Thom, 2009). Children learned to count by 

using their fingers and to understand quantities, such as one hand had five fingers without 

necessarily counting again to confirm (Moeller, Fischer, Link, Wasner, Huber, Cress, & 

Nuerk, 2012). “This created opportunities for combining the benefits of bodily interaction 

with learning of abstract mathematical content and provided an immersive and engaging 

learning environment, while still creating a state of flow” (Okkonen et al, p. 3). 
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Golafshani (2013) found that there was a growing consensus around the use of 

manipulatives in instructional practices. The goal of any math instruction was to focus on 

helping students understand concepts. “The use of manipulatives allowed students to see 

mathematics as integration by relating procedures used in one question to procedures 

used in an equivalent question” (Liggett, 2017, p. 88). 

According to Uribe-Flórez, & Wilkins (2017), research showed the effectiveness 

of manipulative use on student mathematics learning. “In order for students to learn 

mathematics with understanding, it is important for them to have opportunities to be 

active participants in their learning” (National Council of Teachers of Mathematics 

(NCTM), 2000). Teachers provided students with opportunities to be engaged with the 

mathematics, options to solve problems, justify their thinking, critique other’s arguments 

when solving problems, and make sense of quantities and connect them to real-life 

situations (Council of Chief State School Officers (CCSSO), 2010; NCTM, 2000). 

Tangible objects such as mathematical manipulatives were tools that helped 

students to understand mathematical concepts (Hiebert, Carpenter, Fennema, Fuson, 

Wearne, Murray & Human, 1997). Manipulatives were defined as objects that can be 

touched, moved about, and rearranged or stacked (Clement, 2004; Hynes, 1986; 

Kennedy, 1986). Manipulatives provided opportunities for enactive, iconic, and symbolic 

modes of representation (Bruner, 1966). With careful instruction, students were involved 

in active learning when using manipulatives. According to Uribe-Flórez, & Wilkins 

(2017, para. 3), they provided students with opportunities to visualize and maneuver 

abstract mathematical concepts in concrete ways. Additionally, manipulatives provided 

students a mechanism to further connect their concrete understandings to the symbolic 
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language of mathematics. “It is important for learners to have the opportunity to interact 

with manipulatives for an extensive period to be able to use these tools in an effective 

way” (Dean & Kuhn, 2007) (para. 3). 

According to Liggett (2017), educators understood that manipulative materials 

were designed to help students at all ages and learning levels. Research conducted by 

Driscoll (1983) found that results at every grade level supported the importance of 

manipulative activity lessons. Driscoll (1983) argued that “manipulatives have a place in 

the intermediate grades both in developing new mathematical concepts and skills and in 

providing remedial help to students who may be struggling” (p. 91). The use of 

manipulatives in teaching mathematics had developed over time. Golfashani (2013) 

noted that “teaching mathematics has moved from using beans or counters to linking 

cubes, fractions circles and other technologies” (p. 91).  Johnson (1993) stated, “With the 

increased use of manipulatives, a new attitude is evolving towards mathematics” (p. 91). 

Mathematics was no longer a set of concrete rules to follow but rather a way of thinking. 

Research conducted by Moyer (2001) indicated that “teachers play an important role in 

creating mathematical environments that provide students with representatives that 

enhance their thinking” (p. 91). Vinson (2001) stated, “using appropriate and concrete 

instruction materials is necessary to ensure that children understand mathematical 

concepts” (p. 91).  Swan and Marshall (2010) conducted research on the use of 

manipulatives in schools. They looked at different ways in teaching mathematics and the 

subsequent learning with the use of manipulatives. Swan and Marshall (2010) found that 

“there were gains by using mathematics manipulative materials where appropriate and 

employed in a systematic manner” (p. 91). 
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Technology and Mathematics. Technology was an important element of 

mathematics teaching and learning (National Council of Teachers of Mathematics 2000), 

with a range of tools offering access to digital representations of mathematical content 

(Tucker, Moyer-Packenham, Westenskow & Jordan, 2016, para. 1). Human cognition 

was grounded in perception of and interaction with the physical (and/or virtual) 

environment (Alibali and Nathan 2012). Therefore, to learn mathematics, children 

interacted with representations of mathematics in the physical (and virtual) surroundings. 

These interactions were evidence of mathematical thinking, and changes in these 

interactions were evidence of mathematical learning (Nemirovsky et al. 2013). The 

physical environment afforded possibilities for interacting with representations of 

mathematics. However, children interacted with representations of mathematics in many 

ways, which lead to an array of outcomes. According to Tucker et al. (2016), based on 

Gibson’s work (1986), Greeno (1994) defined an affordance as something that “relates 

attributes of something in the environment to an interactive activity by an agent who has 

some ability based on its own attributes, which are characteristics of the environment or 

agent” (p. 342). Tucker et al. (2016) defined affordance as relationships that contributed 

to children’s interactions with mathematics while using technology, and therefore were 

important to consider, for those who worked with mathematics education technology (p. 

342). 

Virtual manipulatives (VM) were “an interactive, visual representation of a 

dynamic object that presented opportunities for constructing mathematical knowledge” 

(Moyer, Balyard & Spikell, 2002, p. 373). The effectiveness of virtual manipulatives was 

well established, with a “meta-analysis of studies comparing virtual manipulatives with 
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other instructional treatments yielding a moderate effect in favor of virtual 

manipulatives” (Moyer-Packenham and Westenskow, 2013, p. 343). Instruction with 

virtual manipulatives contributed to the comparison of achievement across demographic 

groups (Moyer-Packenham et al. 2014). However, interaction modality influenced 

achievement results, as long-term interaction with touchscreen virtual manipulatives were 

more effective than long-term interaction with mouse-controlled virtual manipulatives 

(Paek 2012). According to Tucker et al. (2016) researchers found that children adjusted 

their external representations of mathematical content by refining their input gestures 

when interacting with touchscreen virtual manipulatives (Barendregt et al. 2012; Ladel & 

Kortenkamp 2012). Research suggested that interactions with multi-touch virtual 

manipulatives had potential to support development of specific mathematical skills and 

strategies (Baccaglini, F. & M., 2015). These interactions influenced children’s 

performance and efficiency on mathematics tasks differently across grade levels and 

content areas (Moyer-Packenham et al. 2015), and student characteristics influenced 

access to features of virtual manipulatives (Moyer-Packenham & Suh 2012). 

In their analysis of affordance using virtual manipulatives, Moyer-Packenham and 

Westenskow (2013) identified five categories that contribute to learning mathematics: 

1.) focused constraint (i.e., VMs focused and constrained student 

attention on mathematical objects and processes), 

2.) creative variation (i.e., VMs encouraged creativity and 

increased the variety of students’ solutions), 

3.) simultaneous linking (i.e., VMs simultaneously linked 

representations with each other and with students’ actions), 
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4.) efficient precision (i.e., VMs contained precise representations 

allowing accurate and efficient use), 

5.) motivation (i.e., VMs motivated students to persist at 

mathematical tasks). (p. 343) 

These affordances related to scaffolding, which involved control of task 

components that may be too difficult for a learner (Wood et al. 1976). Technology tools 

used scaffolding for various purposes (Quintana et al. 2004) and changed scaffolding as 

children master instructional objectives (Murray and Arroyo 2002). “Children may ignore 

scaffolding offered by virtual manipulatives as task proficiency increases, such as 

decreasing use of audio feedback” (Paek 2012, p. 343). Research on virtual manipulatives 

also suggested links between scaffolding and affordance categories such as simultaneous 

linking (McLeod et al. 2012) and focused constraint (Tucker, 2015). 

Research focused on affordances of touchscreen virtual manipulatives. Tucker et 

al. (2016) concluded that children’s affordance access varied depending on their ability. 

For example, when interacting with Motion Math: Zoom (an interactive program that 

emphasizes place value using a number line), “efficient precision was evident when 

children with greater technological proficiency chose specific places to use the app’s 

features to zoom in within a given range” (p. 343). Affordance access varied by approach 

and degree, changed over time, and lead to different outcomes (Tucker et al., 2016). This 

research suggested that virtual manipulative touchscreen tablet apps offered an array of 

affordances that influenced learning, and that children accessed these affordances in 

different ways (Tucker et al., 2016, p. 343). 
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Parent Involvement and Mathematics. Children’s math anxiety was a critical 

factor affecting their mathematics performance and achievement (Soni & Kumari, 2017). 

A student’s confidence to learn and perform in math was affected by negative feelings 

associated with math anxiety (Bekdemir, 2010; Ho et al., 2000; Ma,1999). In addition, 

negative emotions were initiated while performing mathematical tasks due to 

mathematics anxiety (Sparks, 2011). Woodard (2004) observed a negative relationship 

between math anxiety and math achievement. According to Zakaria and Nordin (2008), 

students who were high in math anxiety scored low in mathematics achievement 

compared with students who had moderate or low math anxiety (p. 332). 

Children’s attitude toward mathematics affected their perception of their own 

mathematical competence (Soni & Kumari, 2017). There was a strong and significant 

relationship between mathematics attitude and mathematics achievement (Ma & Kishor, 

1997; Schenkel, 2009). A positive attitude toward mathematics lead to a more efficient 

math performance (Schreiber, 2002). Mohd, Mahmood, and Ismail (2011) found that, “a 

positive attitude toward problem solving played an important role in mathematics 

achievement” (p. 332). Environmental factors such as parental math anxiety and math 

attitude influenced the math achievement of children (Soni & Kumari, 2017, p. 333). 

Family played an important role with determining the academic achievements and 

attitudes of children (Soni & Kumari, 2017). Rossnan (2006) found that student’s prior 

negative experiences of learning mathematics in the classroom or at home was a 

paramount reason for math anxiety. According to Soni & Kumari (2017), a study found 

that parental academic pressure and support were negatively related to students’ math 

grades (Levpuscek & Zupancic, 2009). Studies showed that parenting practices 
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negatively influenced their children’s mathematics education, and children of uninvolved 

or authoritarian-style parents obtained poor mathematics scores (Chao, 1994; Feldman & 

Wentzel, 1990; Leung, Lau, & Lam, 1988; Weiss & Schwarz, 1996, p. 333). The results 

of the study by Suni & Kumari (2017), found that “parents math anxiety and math 

attitude acts as precursors to their children’s math anxiety and math attitude which further 

influences their children’s math achievement” (p. 343). 

Parental support and encouragement in learning mathematics was also positively 

related to mathematics achievement (Cruz, 2012). According to Fan and Chen (2001), 

parental involvement had a direct impact on student’s academic achievement. Aunola, 

Nurmi, Lerkkanen, and Puttonen (2003) found that parent expectations in children’s 

competence with mathematics was positively related to children’s high math 

performance. Parental mathematics attitude had a significant influence on children 

achievement and behavior (Eccles, 1983). According to Soni & Kumari (2017), “the level 

of importance placed by parents on mathematics has a tremendous impact on the 

mathematics performance of their children. If parents do not value mathematics, their 

ward(s) are unlikely to value mathematics either” (p. 333). Dahmer (2001) noted that 

parental math anxiety is negatively related to children’s mathematics achievement. 

According to Kung & Lee (2016), parental involvement was defined in numerous 

ways, ranging from parental aspiration, expectation, interest, and attitudes and beliefs 

regarding education to a more active parental participation and practice in specific 

activities at home or school. Studies indicated that parental involvement was a 

multidimensional design and that different dimensions influenced students' academic 

achievement (Fan, 2001, Fan & Chen, 2001, Grolnick & Slowiaczek, 1994, Hong & Ho, 
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2005, Kung, 2002). Grolnick and Slowiaczek (1994) proposed a multidimensional design 

for exploring parents' influence on their children's learning process and suggested a three-

dimensional model: 

1. personal involvement (e.g., sharing the affective experience of caring about 

school) 

2. behavior involvement (e.g., participating in school activities) 

3. intellect/cognition involvement (e.g., exposing the child to cognitively 

stimulating materials) (p. 267). 

Based on Grolnick and Slowiaczek's (1994) multidimensional approach of 

parental involvement, and in combination with Chao (2000) and Wong-Lo and Bai's 

(2013) the study by Kung & Lee (2016) proposed a modified three-dimensional model of 

personal involvement, managerial involvement, and structural involvement. The first 

component, personal involvement, referred to children sharing the affective experience of 

their parents' beliefs and expectations. This type of involvement focused on parents' 

academic beliefs. The second component, managerial involvement referred to parental 

instruction, monitoring, and hands-on practices, such as directly helping children with 

their homework. It was parallel to behavior involvement but emphasized home-based 

involvement instead of participation in school-based activities (Wong-Lo & Bai, 2013). 

The last component, structural involvement (intellect/cognition involvement based on 

Grolnick and Slowiaczek's (1994) classification), was more indirect. According to Kung 

and Lee (2016), the child was exposed to cognitively-stimulating materials, and the home 

was structured to support learning and provide resources (p. 267). 
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Explorations of factors that contributed to children's early mathematics 

achievement identified parental involvement as a significant predictor (Huang, Zhang, 

liu, Yang & Song, 2017). According to Huang, et al., studies examining home numeracy 

activities focused on two categories: formal and informal numeracy activities (LeFevre 

et al., 2009; Skwarchuk et al., 2014). In formal numeracy activities, parents taught their 

children numeracy knowledge intentionally and directly.  For example, they taught 

simple numbers, sums, arithmetic, and quantity (e.g., Skwarchuk et al., 2014). LeFevre 

et al. (2009) proposed that formal numeracy activities were further divided into number 

skill activities (e.g., counting objects, writing numbers, and learning simple sums) and 

number book activities (e.g., using number activity books and reading number 

storybooks) (p. 329). With informal numeracy activities, children's acquisition of 

numeracy knowledge occurred through playing number‐related games and applying 

numerical knowledge in their daily lives. According to Huang, et al., (2017), “informal 

numeracy activities are ‘real‐world’ tasks that entail various numeracy skills.” LeFevre 

et al. (2009) suggested that informal activities were divided into numeracy game 

activities (e.g., playing board games, playing card games, and making collections) or 

application activities (e.g., talking about money when shopping, playing with calculators, 

and having children wear watches) (p. 329). These activities often related to children's 

zone of proximal development (Skwarchuk et al., 2014). Both formal and informal 

mathematical activities involved the communication of numbers. Past studies (Berkowitz 

et al., 2015, Gunderson & Levine, 2011, Levine, Suriyakham, Rowe, Huttenlocher, & 

Gunderson, 2010) found that the more parent–child number talk occurred, the better the 

childs’ later numerical comprehension. According to Huang, et al., (2017), both formal 
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and informal activities were considered to contribute to children's numeracy competency 

by leading to a variety of practices and discussions about numbers, quantities, and 

mathematical concepts (p. 329). 

Children began to grasp their numeracy knowledge at an early age (Purpura, 

Hume, Sims, & Lonigan, 2011). Researchers found that children acquired a considerable 

body of mathematical concepts and knowledge prior to formal schooling (Anderson, 

1997). The development of these concepts and knowledge were closely associated with 

parents’ involvement in their children's mathematical learning (Anderson, 1997, Starkey 

& Klein, 2000). According to Bicknell (2014), parents played crucial roles as motivators, 

resource providers, monitors, mathematics content advisers, and mathematical learning 

advisers. Baker (2015) found that children of mothers who were involved in more 

frequent home learning activities that included daily life mathematical experiences (e.g., 

recognizing prices, playing counting games) entered kindergarten with better numeracy 

skills (p. 330). 

Best Practices and Mathematics 

In terms of mathematics instruction, best practices were determined as teaching 

strategies or lesson structures that promoted a concrete model for students’ understanding 

of mathematics (Swars et al., 2018).  The National Council of Teachers of Mathematics 

(2014) found research-based teaching practices were essential for a high-quality 

mathematics education for students, that were combined with core principles to build a 

successful mathematics program at all levels. According to the NCTM (2014), 

researchers created a list of instructional strategies that were considered best practices in 

mathematics education: 
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1. Establish mathematics goals to focus learning. Effective teaching of 

mathematics establishes clear goals for the mathematics that students are learning, 

situates goals within learning progressions, and uses the goals to guide 

instructional decisions. 

2. Implement tasks that promote reasoning and problem solving. Effective 

teaching of mathematics engages students in solving and discussing tasks that 

promote mathematical reasoning and problem solving and allow multiple entry 

points and varied solution strategies. 

3. Use and connect mathematical representations. Effective teaching of 

mathematics engages students in making connections among mathematical 

representations to deepen understanding of mathematics concepts and procedures 

and as tools for problem solving. 

4. Facilitate meaningful mathematical discourse. Effective teaching of 

mathematics facilitates discourse among students to build shared understanding of 

mathematical ideas by analyzing and comparing student approaches and 

arguments. 

5. Pose purposeful questions. Effective teaching of mathematics uses purposeful 

questions to assess and advance students’ reasoning and sense making about 

important mathematical ideas and relationships. 

6. Build procedural fluency from conceptual understanding. Effective teaching of 

mathematics builds fluency with procedures on a foundation of conceptual 

understanding so that students, over time, become skillful in using procedures 

flexibly as they solve contextual and mathematical problems. 
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7. Support productive struggle in learning mathematics. Effective teaching of 

mathematics consistently provides students, individually and collectively, with 

opportunities and supports to engage in productive struggle as they grapple with 

mathematical ideas and relationships. 

8. Elicit and use evidence of student thinking. Effective teaching of mathematics 

uses evidence of student thinking to assess progress toward mathematical 

understanding and to adjust instruction continually in ways that support and 

extend learning (p. 3). 

Goals to Focus Learning. Ignacio & Reyes (2017) stated that goals were defined 

as “a cognitive representation linking certain actions with desired outcomes, as well as a 

motive that influences actions to engage in particular favorable achievement outcomes” 

(p. 19). Each person adopted and accepted goals which give meaning, purpose and 

direction to their action. An analysis on the learning styles and achievement goals 

provided future researchers with a good baseline for understanding mathematics 

scenarios for students (p. 19). Ignacio & Reyes (2017) found that present researchers 

were interested in determining whether learning styles affected each mathematics 

achievement goals attainment. The results of the study by Ignacio & Reyes (2017) gave 

sufficient evidence on classroom scenarios, especially on understanding achievement 

goals through student’s learning styles (p. 19). 

Reasoning and Problem Solving. Bartell (2013) stated that education helped 

students analyze inequities and highlighted how these issues connected to their lives and 

engaged them in challenging those inequitable situations. Skovsmose (1994) examined 

projects focused on mathematics, relevant to students’ lives, and “related to important 
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processes in society, to support students in achieving a greater awareness of the extent to 

which mathematics is involved in day-to-day life, and to prepare them for democratic 

citizenship” Skovsmose (1994) ( p. 131). One project, Economic Relationships in the 

World of a Child, engaged students in analyzing their personal use of money, examined a 

social program that awarded money to families based on the number of children in the 

family, and designed a budget for a youth club (p. 131). 

Connecting Mathematical Representations. Volk, Cotic, Zajc & Starcic (2017), 

stated that, in the past, math education focused on teaching students the steps needed to 

find answers to mathematical problems. It was after they had mastered the ability to 

manipulate numbers, that they were introduced to real-life applications for these skills 

(p. 2). The shift was made to integrate conceptual and procedural knowledge (Crooks & 

Alibali, 2014) which was acquired through learning imbedded in children's lives and 

provided grounding for process-oriented curricula (Ellis, 2005). The National Council of 

Teachers of Mathematics (NCTM) emphasized learning mathematics for participation in 

society and incorporated the understanding of concepts and their integration in life 

contexts. According to Volk et al., (2017), a reformed elementary school’s math 

curriculum focused on the students' acquisition of process knowledge as higher-order 

learning outcomes and facilitated the autonomy of teachers to design learning outcomes 

and content in their classroom practice, while connecting math knowledge with 

knowledge in other subjects (p. 2). This curriculum incorporated concrete manipulatives 

and computer programs, which developed mathematical ideas in meaningful contexts 

(Billstein & Williamson, 2008) and placed importance on the student's ability to engage 
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in mathematics mentally, with symbols, graphics or using physical materials and objects 

(Principles and Standards for School Mathematics, 2000) (p.2). 

Mathematical Discourse. Among the collaborative techniques, Think-Pair-Share 

provided positive aspects towards students’ learning (Braun et al., 2017; Siswati & 

Corebima, 2017). McTighe & Lyman (1988) defined the Think-Pair-Share technique as a 

multi-mode discussion cycle that is divided into three stages: (1) ‘Think’: Students were 

given time to think individually after a question is posed; (2) ‘Pair’: Discussed the ideas 

with each other within a paired setting to produce a final answer; and finally (3) ‘Share’: 

Each pair shared their new improved answer with the rest of the class (p. 50). According 

to Lee, Li & Shahril (2018), the difference between Think-Pair-Share and other 

collaborative techniques was that each student was given time to think quietly and that 

students worked in small groups (pairs). The purpose of the thinking time in Think-Pair 

Share aimed to improve the quality of the students’ answers. Incorporating the important 

concept of ‘wait time’ allowed students to come up with more elaborated answers (Rowe, 

1987). Dedicating time for students to work individually gave them a moment to organize 

their thoughts and had an equal chance of contributing to the discussion when they are 

paired (Lom, 2012). Students who work in pairs had more speaking and listening time, 

and resulted in increased observations and communications skills (Carroll, 2007). This 

reduced the effect of silent observation, as the students played an active role in decision-

making and determining the outcome (p. 50). 

Purposeful Questioning. Early studies on teacher questioning, which were 

grounded in the process–product paradigm, focused on the relationship between 

observable teacher questioning practices and students outcome (Koizumi, 2013). Higher-
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order questioning corresponded to the levels of analysis, synthesis, and evaluation in 

Bloom’s Taxonomy (Bloom 1956). Questioning that required recalling simple 

information was regarded as lower-order questioning (p. 48). Koizumi (2013) stated that 

researchers realized that creative thinking in a classroom was a complex activity and 

couldn’t be captured in a simple cause–effect sequence. Researchers paid more attention 

to interactional questioning. The context in which the teacher’s questioning occurred was 

recognized as a key element for investigating questioning (p. 48). Carlsen (1991) argued 

that, “the meaning of questions was dependent on the context of their discourse, and 

classroom questions were not based on the teachers’ behavior but were mutual 

constructions of teachers and students” (p. 48). 

Paoletti, Krupnik, Papadopoulos, Olsen, Fukawa-Connelly, & Weber (2018) 

stated that studies categorizing teachers’ questions in K-14 mathematics, were organized 

into four categories of questions: factual, probing, generative, and orienting questions. 

Factual questions asked students to provide something already known, including facts, 

rules, or procedures. Probing questions asked students to explain or elaborate on their 

thinking.  Generative questions asked students to provide mathematical information or a 

next step that is not factual. Finally, orienting questions directed students’ attention to 

specific ideas or solution strategies (p. 48). 

Building Procedural Fluency from Conceptual Understanding. According to 

Burns, Walick, Simonson, Dominguez, Harelstad, Kincaid, & Nelson (2015), The 

National Mathematics Advisory Panel (2008) identified three foundational aspects that 

were essential to developing proficiency with algebraic concepts: fluency with whole 

numbers, fluency with fractions, and aspects of geometry and measurement. The first skill 
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set, fluency with whole numbers, involved developing number sense and grasping the 

basic mathematical operations of addition, subtraction, multiplication, and division, 

having the ability to compute problems, and knowing how to solve problems using these 

basic operations (Burns et al., 2015). National Council of Teachers of Mathematics 

(NCTM, 2000) identified five components, or strands, for what constitutes math 

proficiency, (1) conceptual understanding, (2) procedural fluency, (3) adaptive reasoning, 

(4) strategic competence, and (5) productive disposition (p. 52). Procedural fluency was 

the knowledge of rules, symbols, and sequences of steps required to complete math 

problems (Zamarian, Lopez-Rolon, & Delazer, 2007), and was demonstrated by students 

retrieving correct answers and completing the algorithm to compute mathematical 

operations (p. 52). Conceptual understanding was recognizing and understanding the core 

underlying ideas of a subject such as the relationships and reasons that guide the math 

problems in a certain area or direction (Byrnes & Wasik, 1991; Hiebert & Lefevre, 1986). 

Researchers measured conceptual understanding by having students complete conceptual-

based math items (Helwig, Anderson, & Tindal, 2002) or by assessing underlying 

mathematics principles such as inversion and the commutative property (Canobi, Reeve, 

& Pattison, 1998; Geary, 2006) (p. 52). 

Supporting Productive Struggle. Students’ struggles with learning mathematics 

were viewed as a problem and casted in a negative way in mathematics classrooms 

(Hiebert and Wearne 2003, Borasi, 1996). Teachers, parents, educators and policymakers 

looked for ways to overcome this perceived ‘‘problem,’’ regarding it as a learning 

deficiency, and attempted to remove the cause of the struggle through diagnosis and 

remediation (Adams and Hamm 2008; Borasi 1996). According to Warshauer (2015), 
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with this vision, the students’ struggles in mathematics were not viewed as meaningful 

learning opportunities. Hiebert and Grouws (2007) suggested that struggling to make 

sense of mathematics was a necessary component of learning mathematics with 

understanding. Hiebert and Wearne (2003) stated ‘‘all students need to struggle with 

challenging problems if they are to learn mathematics deeply’’ (p. 376). While struggle 

may be internal, it was also observable in most classrooms. Warshauer (2015) found that, 

“the depiction of what a student’s productive struggle looked like in the naturalistic 

setting of classroom instruction provided insight into how aspects of teaching can support 

rather than hinder this instructional process” (p. 376).  Research suggested that 

productive struggle was of benefit to students’ understanding of mathematics (Kilpatrick 

et al. 2001, Hiebert and Grouws 2007). The kind of guidance and structure teachers 

provided may either facilitate or undermine the productive efforts of students’ struggles 

(Tarr et al. 2008, Stein et al. 2000, Doyle 1988). Productive struggles referred to a 

student’s ‘‘effort to make sense of mathematics, to figure something out that is not 

immediately apparent’’ (Hiebert and Grouws 2007, p. 376). Warshauer (2015) found that 

an examination of interactions in the classroom between teacher and students (and among 

students) revealed the nature of the struggles that students were having with mathematics 

(p. 376). 

Evidence of Student Thinking. Shulman (1987) made a case for the construct of 

pedagogical content knowledge as, “the integration of content knowledge and 

pedagogical knowledge, providing the catalyst for mathematics educators to examine 

teacher knowledge as having aspects of subject matter content and teaching” (p. 286). 

Carney, Cavey & Hughes (2017), found that mathematics educators used the construct 
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Mathematical Knowledge for Teaching (MKT) when referring to the integrated 

mathematical knowledge specific to the work of teaching mathematics (Ball et al., 2008). 

Ball et al. (2008), expanded on Shulman’s work by describing MKT as “interconnected 

components of knowledge that included mathematical ideas along with how those ideas 

related to certain aspects of teaching, such as curriculum, teaching strategies, and 

students’ ways of knowing” (p. 286). Knowledge of students’ ways of knowing built up 

over time by observing and reflecting on how students responded to certain classroom 

tasks related to specific mathematical ideas, what instructional prompts promoted 

different types of mathematical thinking, and what mathematical ideas students came up 

with (Carney et al., 2017). MKT’s knowledge of content included the ability to recognize 

common ways students conceptualize particular ideas (Ball et al., 2008, p. 401). Carney 

et al. (2017) found that being able to recognize student thinking and relate it to specific 

learning goals enabled teachers to respond to students’ ideas in ways that take both 

students’ ideas and the learning goals into account. Attending to and building on 

students’ ideas in support of formalizing mathematics required the ability to recognize 

and interpret student thinking in relation to important mathematical ideas. This required 

knowledge of how students’ ideas developed over time, how a formal conceptualization 

was related to less formal ideas, and how to effectively press students to consider their 

ideas in new ways (p. 287). 
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Format 

Differences Between Math Handbooks 

The Audience of Math Handbooks. Some handbooks were geared toward the 

parents, while others were written for students.  In the handbook, Math at Home: Helping 

Your Children Learn and Enjoy Mathematics published by the Sonoma County Office of 

Education, (2018) there were ideas and resources on how to support math learning at 

home. This handbook was written for parents and included suggestions to help their 

children with math, such as counting household objects, to finding the area and volume of 

kitchen cookware. In addition to suggesting activities for home, the handbook listed 

approximately 40 resources of children’s literature that supported mathematics with 

reading in kindergarten through grade four. Most of the information was listed in bullet 

point form and concise with the information. It gave the parents ideas on how to help 

their children see if their answers to the problems made sense, such as guessing and 

checking or looking for patterns. This handbook provided ideas on how to make a math 

kit for their student with all the necessary tools needed for solving problems, such as 

compasses, pencil sharpeners, erasers, and graph paper. This handbook did not have any 

actual math pages, but gave different websites where parents could go to print some out. 

One handbook, Momentum Math by Kaplan K-12 Learning Services (2013), gave 

an overview to the parents on what to expect in the book, but it was mostly geared 

towards the student. Each lesson gave definitions, examples, space to work and a small 

quiz at the end. The language in this book was geared towards students, giving simplified 

terms and cartoon characters that gave the explanations. At most, there were eight math 

problems on each page, giving the students plenty of room to show their work.  
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Organization of Content in Math Handbooks.  These two handbooks differed 

in the presentation of the math elements and knowledge. In the handbook, Math at Home: 

Helping Your Children Learn and Enjoy Mathematics, there were different ideas on how 

to use household items with reinforcing the mathematics application, such as creating a 

scale drawing map of the inside of the house. The organization of this handbook started 

with simpler concepts for younger children, and then ending with ideas for middle school 

students. There were few sample questions to guide parents on the standards that were 

being taught in class. 

In Momentum Math, the introduction page was directed at the student. It 

introduced the cartoon characters that were throughout the book that was going to “help” 

them with their math. The second introduction page was for the parent, explaining what 

was in the lesson and what standards it covered. Each lesson started with a pre-test, to tap 

into what the student already knows and what they still need to learn. At the end of the 

lesson, there was a post-test that gave similar problems as the first one. There was a test-

track sheet where the students could write their scores down and compare them. 

In the handbook titled, Parent Handbook for Mathematics by the California 

Department of Education (2018), there was an overview of the importance of 

mathematics and steps a parent can take to help their child succeed. This handbook had 

an acknowledgements section that included the names and titles of all the people who 

worked on putting it together. It also gave different websites where parents could go to 

find different worksheets, videos and services to help their child. 

References to Standards.  In the first handbook, Math at Home: Helping Your 

Children Learn and Enjoy Mathematics, the specific math standards were not addressed. 
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The parent would have to figure out what standard the handbook was referring to. For 

example, the idea for finding the area of a room can also be used for finding the volume. 

In Momentum Math, each standard was listed at the bottom of the first page of each 

lesson. In Parent Handbook for Mathematics, it gave a link to the California Department 

of Education’s website to see the specific math standards. 
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CHAPTER THREE 

METHODOLOGY 

Target Population 

The population targeted for this handbook were parents of fifth grade students 

entering the middle school level. 

Content 

The handbook was determined and developed using peer reviewed research and 

best practices. 

Format 

The format of this handbook was developed using peer reviewed handbooks, best 

practices and peer reviewed research. 
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CHAPTER FOUR 

CONCLUSION 

Although this has not yet been used, the intent of this handbook was to support 

parents with helping their children practice and maintain their fifth grade math skills. 

This was based on peer reviewed research accumulated in Chapter Two. The contents 

included units on definitions, examples and practice problems, and activities 

incorporating the different strands of the math content standards. 

The intent of the researcher for this handbook was to use it during the summer 

break to strengthen the child’s math competence before entering their sixth grade year. 

Further research is required to see if there are additional strategies and activities 

that would help parents to support their children’s education.  A possibility for future 

research and usage would include an online component that reinforces the math in this 

handbook, or an extension into other grade levels. 
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etsy.com Dear Parents, 

YOU can influence your student's math 
skills! Perhaps you do not realize it, but 
whenever you sort objects, read maps or
schedules, compare prices, make change, or
use a calculator or calendar, you are a model
of mathematical behavior. When you 
measure, weigh, work with family finances, or
figure out how much wallpaper will cover a 
wall, you are a living textbook! 
The best help you can give your student in 
math is to make your child aware of when and
how to use math. Whenever possible, talk
through activities with your child and
encourage him/her to take part in them.
Think out loud, make estimates, check them, 
correct mistakes, and try more than one way
to solve a problem. When you do, you provide 
your child with important experiences in 
mathematical thinking! 
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parents.com 

Parents can help their children succeed in 
mathematics by . . . 
• Being positive about your own and your
child's mathematics ability. 
• Discussing with your child the importance
of mathematics in his/her daily life and
pointing out examples of how people use
mathematics in daily life. 
• Providing activities and objects that make
mathematics interesting and fun at home. 
• Encouraging your child to ask questions,
solve problems, and to explain his/her
solutions. 
• Modeling how to solve math problems. 
• Challenging your child in his/her areas of 
math strengths and providing support in 
areas of math weaknesses. 

6 



• Familiarizing yourself with books, games,
resources, web sites, and television programs
that encourage mathematics learning. 
• Continuing to learn mathematics with your
child! 

lakegenevamath.com 
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Mathematics Tools in Your Home… 
GAMES- board games, dice, cards, dominoes, bingo, 
checkers, chess, strategy games 

CALCULATORS 

CALENDARS 

CAMERAS 

COMPUTER 

CONSTRUCTION SETS- blocks, tangrams, attribute
blocks, Legos, puzzles, model kits, Etch-A-Sketch 

KALEIDOSCOPES 

MAPS and SCHEDULES 

MATH ORIENTED BOOKS and MAGAZINES maze 
books, Highlights 

MEASURING OBJECTS measuring cups, rulers, 
protractor, compass, tape measure, scales, balance, clocks, 
watches 

NEWSPAPERS and CATALOGS 

PENCILS and PAPER- Origami supplies 

SMALL OBJECTS- buttons, coins, poker chips, dried
beans, toothpicks, jellybeans, cookies 

8 



In this handbook, you will find
instructions, lessons, examples and practice
problems for fifth grade students to apply
their understanding of fractions, now to the
addition and subtraction of fractions with 
unlike denominators, the concept of fraction 
multiplication and division, and decimal
addition and subtraction. They will analyze
numeric patterns and relationships and graph 
ordered pairs on a coordinate plane. Your 
child will build on their understanding of
geometry by recognizing attributes of 
geometrical shapes and calculating inside
angle measurement and area of triangles and 
parallelograms. 

9 



The lessons are based on the Common Core 
Math Standards. Your child will: 

•Write and interpret numerical expressions
using parentheses, brackets, or braces, such
as, “Add 8 and 7, then multiply by 2” is
2(8 + 7) 
• Understand the place value system from
thousandths to millions 
• Fluently multiply multi-digit numbers using
the standard algorithm 
• Divide multi-digit numbers by two-digit
divisors 
• Read, write, and compare decimals to the 
thousandths 
• Round decimals to any place 
• Compute with multi-digit whole numbers
and numbers with decimals to the hundredths 
• Add and subtract fractions with unlike 
denominators 
• Multiply fractions and mixed numbers 

10 



• Divide unit fractions by whole numbers and 
whole numbers by unit fractions 
• Convert measurements and use in problem
solving o 0.05 m = 5 cm or 2.5 feet = 30 inches 
• Organize and explain data using a line plot 
• Understand and find the volume of 
rectangular prisms 
• Analyze number patterns 
• Graph points on a coordinate graph 
• Show a graph with an x and y axis with 
several points labeled by their coordinates 
• Sort two-dimensional shapes into categories
based on their properties 
• Know what makes rectangles,
parallelograms, and trapezoids different 
• Be able to find the area of a triangle and 
parallelogram by knowing and understanding
the formula for area of these shapes 

11 



Order of Operations 
Parent eses 8 

Perform operations wi thin parentheses and/or 
other grouping symbols. 

25 - 5 X (4 • 1) + 32 + 3 
25 - 5 X 3 + 32 + 3 0 

Exponents Q 
Find the value of all exponential expressions. 

25 - 5 X 3 + 32 + 3 
25 - 5 X 3 + 9 + 3 0 

M ~~!~~ !!1~~i~!i?a~n ~ d ~ ijs~~~j~ d~ r 0 
from left to right. 9 25 - 5 X 3 + 9 + 3 

25 - 15 + 3 

Addition & Subtraction 
Perform all addition and subtraction in order 
from left to right. 

25 - 15 + 3 
10 + 3 

13 
A great way to help you remember the order of operations 1s the acronym 

'P lease xcuse y ear unt ally' 

Unit One: Operations and Algebraic Thinking 
CCSS.MATH.CONTENT.5.OA.A.1 

Use parentheses, brackets, or braces in numerical expressions, and evaluate 
expressions with these symbols. 

Overview: Students will be introduced to the acronym PEMDAS to simplify
the order of operations. The lessons will emphasize how to solve expressions. 

Purpose: The lesson is intended to introduce the order of operations and 
practice applying them to word problems. 

Order of Operations is the standard sequence in which to perform
operations in a mathematical expression. 

pinterest.com 
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. ' ' . 

p 
E 
M 
D 
A 

3+ [6(11 + 1-4)J+Bx2 
3+ [6 (8)]+8x2 

3+ 4B+Bx2 
3+ 6x2 

~ 

~ 3 -J-, j .1 
15 

0 Study.com· 

Evaluate the expression: 

38 - 4 • 7 + 8/2 

38- 4 • 7 + 8/2 There are no parenthesis or powers, so we will 
38- 28 + 8/2 begin with multiplication and/or division. There 

is multiplication and division, but we must do 
the multiplic:ition first because it comes first in 
the problem 

38- 28+ 8/2 Now you must complete the division problem. 
38- 28+ 4 

38 - 28 + 4 Only addition and subtraction is left, so we 
10 +4 evaluate them in order from left to right 

10+4 We are left with 10+4 = 14 
1 14 is the final answer. 

yousearch.com 
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Example: 27 ÷ (2 + 1)2 x 6 – 11 
First, we must solve anything that is inside parentheses!  (2 + 1) = 3 

27 ÷ (3)2 x 6 – 11 

Second, we must do the exponents!  (3)2 = 9 

27 ÷ 9 x 6 – 11 

Next, we do the division! 27 ÷ 9 = 3 

3 x 6 – 11 

Next, we multiply! 3 x 6 = 18 

18 – 11 

Finally, we subtract! 18 – 11 = 7 😊😊 

Now you try! 

Evaluating Numerical Expressions: 
A. 2×62 = _____ 2×4+9 = _____ 2+3×8 = _____   2×(8−6) = _____ 

3+92 = _____ (9−5)×4 = _____ 9+7×5 = _____ 10+33 = _____ 

B. 10−33÷9 = _____ 72 ÷ (6+3) = _____  7×5 − 22 = _____ 

(6+22) × 10 = _____ 3 × 6+ 82 = _____ 43−10 ÷ 5 = _____ 

C. (10 + 2 − 5) × (62 ÷ (8 − 4)) = _____  10 + 8 − 62 ÷ (32 × 4) = _____ 

8 ÷ (10 − 9)3 × 7 + 42 = _____ ((10 × (6 + 4) ) ÷ (33−17)2 = _____ 

14 



Secret Spring code 
~~ e}(pre&3ioM ~~ 

lliredions: Solve each ekpression below. 11-!Jn, ooce each letter ha.s a nonietical value, wnte the letter !bove t~ ne®er. 
'l<JJr: code sho<Jld q,ell a Secret Spring code/ 

A (6 + 3) - 5 N (19x5).;.5 

B (12 X 2) - 14 0 44.;. (16 -12) 

C 16.;. (56.;. 7) p (72.;. 9) X 2 

D 30.;. (15 - 10) Q 12 X (4.;. 2) 
E (32.;. 8).;. 4 R (81.;. 9) - 9 

F 41 - (13 X 2) s 144.;. (3 X 4) 

G 29 - (48.;. 4) T (3 + 1) X 8 

H (8 + 1) X 3 u (5 + 5) X 3 
I (77.;. 7) X 3 V 27 - (108.;. 12) 
J 33.;. (20 - 9) w 35.;.(45.;.9) 

K (5 + 15) X 2 X 120 - (10 X 10) 

L 103 - (9 X 9) y 30 + (9 - 4) 
M (15 X 1).;. 3 z (63.;. 7) X 4 

4 16 0 33 22 12 27 11 7 1 0 12 

10 0 33 19 17 5 4 35 15 22 11 7 1 0 12 

4 19 6 1 18 1 0 35 32 27 33 19 17 12 

33 19 10 22 11 11 5 

'fO u con do ,t .' 

rnoti vo, ,0<101 penqu,n 

pinterest.com 

chibird.com 
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cutebasic.blogspot.com 

Parentheses, Brackets, and Braces in Expressions – 

Explanation#1 

Solve the bigger bracket [(6 x 3) – 3] 

6 x 3 = 18  

18 – 3 = 15  

[(6 x 3) – 3] = 15 

Explanation #2 

[(7 x 7) + 1] x (10 – 8) 

7 x 7 = 49   (Solve the bigger bracket first.) 

49 + 1 = 50   

50 x (10 – 8) (Look at where we are now.) 

10 – 8 = 2  (Solve the smaller bracket.) 

10 x 2 = 100 (multiply the numbers.) 

16 



Order of Operations Word Problems 

tdittrich.blogspot.com 

1. Ravi has $350. He spends $110 on food. Later he
divides all the money into four parts out of which three
parts were distributed to his brothers and one part he 
keeps for himself. Then he found $20 on the road. Write
the final expression and find the money he has left? 

2. Julie bought 3 notebooks for $1.20 each, two boxes of 
pencils for $1.50 each, and a box of pens for $1.70. She
had $10.00 to spend. How much money did Sally have
left? What could she do with that left-over money? 

17 
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Old Mc Darrell’s Farm 

Sheep 26 
Cows 4 
Goats 20 
Horses 5 
Cats 10 
Dogs 8 
Chickens 12 

3. Old Mc Darrell gives his neighbor half of his sheep and
one horse.  One of the dogs has 6 puppies and a cat has 4 
kittens.  Four puppies and 2 kittens are given to farm 
workers.  Five goats are sold.  How many animals are left 
on the farm? 

4. Cows and horses cost $250 each and sheep and goats
each cost $200 at the county fair.  Chickens sell for $50.  
How much could McDonald make by selling his cows,
horses, sheep, goats and chickens? 

18 



 

Writing Expressions 

The following common words and phrases indicate, 

addition , subtraction , multiplication , and division. 

Addition Subtraction MultiQlication Division 

Plus Minus Times Divided by 

The sum of The difference of The product of The quotient of 
Increased by Decreased by Multiplied by Per 

Total Fewer than Of 
More than Less than Each 
Added to Subtracted From 

CCSS.MATH.CONTENT.5.OA.A.2 

Write simple expressions that record calculations with numbers and interpret
numerical expressions without evaluating them. For example, express the 
calculation "add 8 and 7, then multiply by 2" as 2 × (8 + 7). 

slideplayer.com 

Example: The sum of three and four, then multiplied by 
two: 

First, the sum of three and four: 3 + 4 = 7 

Then, multiplied by two: 7 x 2 = 14 😊😊 

It is written as: (3+4) x 2 = 14 

19 
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_____________________________________________________ 

________________________________________________ 

Now you try! 

Write a numerical expression to represent each description, then
solve for the answer: 

1.) The difference of twelve and five ___________________ 

2.) The product of four and eight ______________________ 

3.) The quotient of twenty-four and six, then multiplied by three. 

4.) The sum of fifteen and seven divided by two. _________ 

5.) Three times the sum of four and one.________________ 

6.)  Seven added to the difference of nine and five. _______ 

7.)  Twelve times two divided by three.__________________ 

8.) The difference between fourteen and eight added to 
five.__________________________________________________ 

9.) The quotient of thirty-five and five multiplied by three. 

20 



\'m a ~ whale. . 

CCSS.MATH.CONTENT.5.OA.B.3 
Generate two numerical patterns using two given rules. Identify apparent
relationships between corresponding terms. Form ordered pairs consisting of
corresponding terms from the two patterns and graph the ordered pairs on a
coordinate plane. For example, given the rule "Add 3" and the starting 
number 0, and given the rule "Add 6" and the starting number 0, generate 
terms in the resulting sequences, and observe that the terms in one sequence 
are twice the corresponding terms in the other sequence. Explain informally 
why this is so. 

Tables Rule! 

Number 
of dogs 

Legs 

1 4 

2 

5 20 

32 

10 

Dan’s age Sam’s age 

2 6 

3 

4 8 

9 

10 

Rule ______________ 

Rule _____________ 

Teams Students 

1 5 

3 

25 

7 

12 Rule _____________ 

Original 
Price 

Sale 
Price 

$10 $8 

$14 

$16 

$26 

$30 

Rule _____________ 

21 



Money Gwen Earned 

50 
Js ~· 

40 
~ V 

iv 
30 

iV 
i/ 

2 0 
2o/ 

1V 
1o/ 

0 

V ·vr 
0 ' -0 2 4 6 

Weeks 

8 

• Money 

1 0 

Example: Gwen earns $5 every week for feeding her cat. 

How much will she earn on the 8th week? 

Week $ 
1 5 
2 10 
3 15 
4 20 
5 25 
6 30 
7 35 
8 40 
9 45 

10 50 

22 



good work iodlly ! 
d,Q.~HY e Cl C.<lke. 
n·,s one's for you.. 

wooo~ 

Now you try! 

Penny baked cakes for all her friends’ birthdays! 

If her friends have a birthday each month, how many
cakes will she have made by August? 

Month Cakes 
January 1 
February 2 
March 3 

December 12 

23 



Oliver says that each digit in this number is ten times 
larger than the digit next to it. 

4,444.44 

Do you believe this claim? Explain using pictures 
or words. 

1 

In a number, a digit represents 10 as much 
as it represents in the place to its left. 

If we divide a number by 10, the resulting 
quotient is2- of the value of the original 

10 number. 

Unit Two: Number and Operations with Base
Ten 
CCSS.MATH.CONTENT.5.NBT.A.1 

Recognize that in a multi-digit number, a digit in one place represents 10
times as much as it represents in the place to its right and 1/10 of what it
represents in the place to its left. 

teacherspayteachers.com 
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x10 x10 x10 x10 x10 x10 x10 x10 x10 nnnnnnnnn 
~ 7 -;;;;-~ ~ 7 Hundreds Tens ----�---Ones Tenths Hundredths Thousandths 

thousands thousands (Units) 

vvvvvvvvv 
+10 +10 +10 +10 +10 +10 +10 +10 +10 

As you move to the left, you multiply the place 
by 10. 
As you move to the right, you divide the place 
by 10. 
That will help you find the value of the 
number! 

cpalms.org 

Example: 

4,536,721 

6 is in the thousands place. What place is the 3 in?? 
Multiply the place by 10 (1000 x 10) to get ten thousands
place! 

Now to find the value, multiply by 3! Its 30,000! 😊😊 

The 7 is in the hundreds place. What place is the 2 in?? 
(Divide the place by 10 (100 ÷ 10) to get the tens place! 

Now to find the value, multiply by 2!     Its 20! 😊😊 

What is the value of the 5??  

What is the value of the 4?? 

25 
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Name: ________________________ 

;JOW(Mf ?J; 10 
@MENTAL ATH@ 

ORIGINAL NUMBER MULTIPLY BY A POWER OF 10 

X 

17~.982 - -- -
X 

329.0~7 - = -
X 

17.28 
= --

X 

16.909 - -- -
X 

1.789.26 - -- -
X 

2.~23,290.001 - -- -
X 

l.~17 -- = 
X 

6.8~9 = --
X 

17~.616 - -- -

CCSS.MATH.CONTENT.5.NBT.A.2 

Explain patterns in the number of zeros of the product when multiplying a
number by powers of 10 and explain patterns in the placement of the decimal
point when a decimal is multiplied or divided by a power of 10. Use whole-
number exponents to denote powers of 10. 

26 



- Race to the F1in1ish 
i(Oompar1ng Dec1imals) 

Start 38. 65 _ l 80.927' 
38.456 I 00-. 99 

Lase ,c 
um 

68.28,11 _ 29 ,01 1 _ 
98.004 40.105 

M"''llc:Qo!ll)i.: 01 
OMcn ol' tl'I 

38.127 
3 .898 

4.56.2 
.6 

71 .008 
70.99'9 

1.5.M 
l~.477 

50.33 _ 
50.330 

ir,gm, 

9.9 I 
10,8 

18.968 
180.06-8 

'200.029 
l 6:9',9'98 

{, q,- 011 11,_ ~ 
1.28 Contli"IUII I 

·1.086 

95.019 38,7,"115 6 2.680 
95.02 38.754, 64'2.:808 

Loseo 
tum 

Los.eo 
um 

Loseo 
tum 

Y4K! 

B-3.97 
83.865 

... C 

I 7:5.17 

71.8 1 9:2.290 
iL6 ?2.209 

3J_ 
J .107 

69.300_ 813.82 
69.:3 531 .817 

. , I l,Y ilo wlvi 
bnd!;anElnl 

Fi 

CCSS.MATH.CONTENT.5.NBT.A.3 CCSS.MATH.CONTENT.5.NBT.A.3.B 

Read, write, and compare decimals to thousandths.
Compare two decimals to thousandths based on meanings of the digits in
each place, using >, =, and < symbols to record the results of comparisons. 

You will need: and . 

Don’t forget the eats the largest number! (45.25 45.27) 
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WordF,orm 

Fcey-~~lU&l!l!t 
mill£: hrmdr,ed. ~ 

Ollll!i 

Standard 
F,orm 

1,22:3,009 

63,589 

,Expanded 
'Form 

1,000,000 -it- ~COO+ 
:!0,.000 * 3,,000 + 9 

40,JOOCll + ::1,000 .. 511) !11,1, 
i'C + 1 

6!:IJ(JiOO + ,3'.000 ta 5 001+ 
80 + SI 

0.927 

(9 X 0.1) -t- (2 X 0.01 ) + (7 X 0,001) 

(9 x M + (2 x 1~0) + ( 7 x 10~ 0) 

0.9 + 0.02 + 0.007 

9 2 7 
- + - +--
10 100 1000 

927 
--
1000 

CCSS.MATH.CONTENT.5.NBT.A.3.A 

Read and write decimals to thousandths using base-ten numerals, number
names, and expanded form. 

canstockphoto.com 

Standard form: Numbers written using ONLY numbers. 

Example: 3,254.968 

Expanded form: Numbers written by showing the value of each
digit. 

Example: (3 x 1000 + 2 x 100 + 5 x 10 + 4 x 1 +
9 x 1/10 + 6 x 1/100 + 8 x 1/1000) 

*Also 3000 + 200 + 50 + 4 + 9/10 + 6/100 + 8/1000 

Word form: Numbers written using ONLY words. 

Example: Three thousand, two hundred fifty-four 
and nine hundred and sixty-eight thousandths. 

28 
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I 

: Word 
: Form 
I I 
L _________ J 

I 
I 

: 254 
I 
I I L _________ J 

----------
: three : 
: hundred : 
I . ty I 
1 six -seven 1 
L _________ J 

I 
I 

: 434 
I 
I I 
L _________ J 

----------
1 I 
I I 

: 500+90 : 
I I 
I I 
L _________ J 

I I I I 

: Expanded: : Standard : 
I F II F I 
1 orm 1 1 orm 1 
I I I I L _________ JL _________ J 

---------- ----------
1 I I f· I 
I 11 1ve 1 

: 300+60+ 7 : : hundred : 
I I I · I 
I 11 ninety I L _________ JL _________ J 

---------- ----------
1 I I 
I I I 

590 : : 200+50+Y: 
I I I 

I I I I L _________ JL _________ J 

I 11 f I 
1 two 11 our 1 

: hundred : : hundred : 
I f·f f 11 I 
1 1 ty- our 1 1 thirty-four 1 L _________ JL _________ J 

I I I 
I I I 

: Y00+30+Y:: 36 7 
I I I 
I I I I L _________ JL _________ J 

A Matching Game! 

3152Cut out the pieces and match the number or words with the
correct form! 

pinterest.com 
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Write Each Number in Standard Form. 

11 ) : (3 X 100) + (1 X 10) + (2 X 1) + (2 X .1) + (1 X .01) ----
12) = (7x100) + (3 x10)+(4x1) +(3x.1)+ (5x .01) 

13) = (7x 100) + (3 x10)+(4x1) +(7x .1)+ (5x .01) 

14) = (4 x1 00) + (3 x10)+(8x1) +(2x .1)+ (2x.01) 

15) : (3 X 100) + (7 X 10) + (3 X 1) + (4 X .1) + (0 X .01) 

16) : (4 X 100) + (5 X 10) + (1 X 1) + (5 X .1) + (9 X .01) 

17) : (2 X 100) + (1 X 10) + (8 X 1) + (3 X .1) + (4 X .01) 

18) : (4 X 100) + (9 X 10) + (7 X 1) + (7 X .1) + (0 X .01) 

19) : (3 X 100) + (6 X 10) + (6 X 1) + (8 X .1) + (3 X .01) 

20) : (7 X 100) + (5 X 10) + (2 X 1) + (9 X .1) + (2 X .01) 

It toe$n t motf'er how :>\ow yov qo . 

a~ ton~ a~ wou didn + jitoP 

••• •• ••• •• •• 

mathchimp.com 
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Fill in the blanks 

= _,.,ooo + 400 - 20 -0- 6 

4,000 I 800 70 6 

_= S,000 + 900- 80 -7 ... ,4.87 = -- + _ + 80 + 

,000 ~ 900 90 9 ,5 

= _-,.,000 + l .:>;000 = 3,000 + _ + _ +_ 

7,000 I 400 30 2 9.:502 9,000 I -1- 2 

7,654 = + 600 50 4 = 6,000 + 800 + 70 + 2 

8. . , ·oo 40 8,98 1 I ~ 1 - -
4,587 = 4,0 0 + 80 7 = 5,000 + 500 + 80 + 9 

8. l l 1 8, 000 t ] 0 ] .112 I 100 t ]0 i 

9 76 = 9,000 + 700 - 7.777 = + 700 + + 7 

1,-50= 1,000 + 200-+ = 5,000 + o + 0 + O 

copyright : www.nurt il'lenglisn.com 

Expanded Notation 
Write or fill in the missing numbers. 

31 



• •• 

C>.._.G : -~ • ~ -: - ~ -

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

Write these in word form: 

1.) 45.332 

2.) 23.1 

3.) 4, 219 

4.) 15, 774 

5.) 889.5 

6.) 775 

7.) 16 

8.) 434.11 

32 



r:l 
~ 

• E~panded ~7.ct3 = 40 + 7 + _q + .03 OR (~ x 10) + G x O + (q x 0.0 + (3 x O.01) 
• Unit, ~7.q3 =~ t ens. 7 ones, q tenths. 3 hundredths 

Standard Form Expanded Form Unrt Form 

--- --

-- ---

-- -

--- -

-- --

Create your own numbers! 

You will need: or 

Standard Unit and Expanded Form 
**Roll the die or pick out a domino. Write the numbers in the
standard form box, then finish the expanded and unit forms. 

keepcalmandteachfifthgrade.blogspot.com 
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r~ .. -- . , ~~ 

Take o Break 
Ccm,pt,ete 1he Chari . 

Ro.u·ncl Clll ~o 
NUtrn1ber 

Round'eel le, 

C.rcie lh& ccwrec1 answer. 

1, 

2. 

3 . 

4 . 

5. 

6 . 

7 . 

8 . 

9 . 25.64 rcu-nded 10 e neate-s:L lel'ltn 
A 25-7 D. 25,Ei E;. 26 

10. 9 . 1'36 rounded to e nearest hund-edlh 
E . 9 .·141 M 9 .12 T. 9 .13 

· 1 . 0 .872 rmmded to e near&st hulldredlh 
C . 0 . .880 W. 0 .87 8 . 0 .900 

lrenlhs Hundredths: 

6.J.8 1 

.786 

2 . 16"1 

I 14.475 

59.6 7 

0796 

4. 369 

61 .098 

12. 30. 781 rounded to ttie neare,;I len!h 

L. 30.7 M. 3 1.0 V. 30..8 

13, 46.425 rounde<d to !Jne riieare,;:t tou,idred h 
. ,46,.42 P. 46.4 L 46.43 

7.08 rounded to me nearest lemh 
Y. 7 . Z. 7.09 T.. 7.0 

15. 584.929· rounood lo Iha n.earesl ren111 
S. 58:S.o 0 . 584.9 E. 584.9'3 

Where d:o volley;bell pl:a,yers l i ke t o go on ·ve.ealion1 
To s.olYe lhe nddle, wn1e eaclh circled laner from ove on · male ·ng numbe.-ed line 
or II M bel()W. 

12 15 1 3 13 10 14 11 15 9 

Rounding Decimals 
CCSS.MATH.CONTENT.5.NBT.A.4 

Use place value understanding to round decimals to any place. Perform
operations with multi-digit whole numbers and with decimals to hundredths. 

Find you place, then look next door, 

if 5 or greater, just add one more! 

All the digits in front remain the
same…all the digits behind, well, zero is now their name! 
Example:  Round to the nearest tenths. 

38.47 38.47 (five or greater, add one more!) 

= 38.50 

ideastocker.com 
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Many Zoos... Many A nimals! 
' • • ~ Multipl1 Zero Multiply Acl<i 

Step 1 Multiply 
St Z Z ( +1,i, .,1o ..... , •\ 

ep : ero • 11
• • • •-1 

. ,~" 
Step 3: Multiply 
Step 4: Add 

I 

82 
x~l 
574 

•32eo 
3854 

I 

X 

3l8 
+ IObO 

1,3 7g 

CCSS.MATH.CONTENT.5.NBT.B.5 

Fluently multiply multi-digit whole numbers using the standard algorithm. 

crafting-connections.blogspot.com 
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a. 

d. 

,. 

Doggie Multiplication 

6 8 

X 9 2 

5 0 

X 1 2 

8 7 

X 7 6 

t. 

e, 

b. 

6 4 

X 4 7 

4 5 

X 3 8 

g. 

), 3 0 

X 1 8 

7 1 
X 3 3 

8 0 

X 8 0 

c. 

h. 

k. 

9 8 

X 9 3 

7 9 

X 2 3 

5 1 
X 4 9 

Multiply these numbers to keep the doggies 
happy! 

gigidiaries.com 
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Area Model1 Example:, 
5113 ¼ l'I 

513, 323 1133 
- 11'1101 -11qo -133 
323, 133 0 

CCSS.MATH.CONTENT.5.NBT.B.6 

Find whole-number quotients of whole numbers with up to four-digit
dividends and two-digit divisors, using strategies based on place value, the 
properties of operations, and/or the relationship between multiplication and 
division. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models. 

(The dividend is the number being divided, the divisor is the number by
which the dividend is divided, and the quotient is the result of the division.
With a ÷ b = c, a is the dividend, b is the divisor and c is the quotient.) 

Area Model of Division: 

1.) Multiply the divisor by 10 or 100.
2.) Subtract that number from the dividend.
3.) Multiply the divisor by 10 or 100. 
4.) Subtract again from the remaining number.
5.) Divide the divisor into the remaining number.
6.) Add all the numbers together. 

investorsgrouphamilton.com 
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6)158 
- 60 10 
98 

- 60 10 
38 

- 36 +6 
2 26 

t t 
Remainder Quotien( 

How many groups of 6 are in 158? (At least 10) 
Use 10 as the first partial quotient. 10 x 6 = 60 
Subtract 158 - 60 = 98 

How many groups of 6 are in 98? (At least 10) 
Use 10 as the second partial quotient. 10 x 6 = 
60 
Subtract 98 - 60 = 38 

How many groups of 6 are in 38? (At least 6) 
Use 6 as the third partial quotient. 6 x 6 = 36 
Subtract 38 - 36 = 2 @.3 
Add the partial quotients and record any A 
remainders . \.--1 

~ou.'re doinq 9rea+! 

\ \<.nov-4 \jou·re tryin9 very nord. 

h b1 

18 

Another example: 

weebly.com 

Example: 

576 ÷ 18 

10 + 10 + 10 + 2 = 32 
576 396 216 36 
-180 -180 -180 -36 
396 216 36 0 
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Hey man , if you could spare a IO, 
It would really help me out. .. 

J_!li 

Now you try! 
2,376 ÷ 33 = 

1,430 ÷ 22 = 

492 ÷ 12 = 

5,272 ÷ 8 = 

39 



I Adding & 
Subtracting . . 

Line up 
the 1.260 

decimals 
and add + 1.357 

place 2.617 
holder 
zeros if 
needed 

I 

I 

Decimal Operations 

M ultiplying 

Multiply 
like they 

are whole 
numbers 

I 

Count 
decimal 
places in 

t he 
problem 

I 

Move decimal 
places in the 

product 

2.7Sx0.03 

27Sx3= 825 

s 
s 

2.nxo.m_ 

{2& 2) 

I 

I o.~ 
{4 places) 

When the 
divisor is 
a whole 

number ... 

I 

move the 
decimal 
into the 

quotient. .. 

I 

and 
divide. 

Common error when mult iplying 
decimals 

Bringing the decimal point down (as 
done when adding/ subtracting) 
instead of counting the decimal places 
and using the total in the answer . 

i+ii:i-iHS 
5.8 

X 2.3 

illt 
133.4 

'''''* n 1 si 2 
X 2.3 
174 

116 
13.34 vv2 

Dividing 

I 

s When the 
divisloris a 
decimal ... 

l) move the 

B 
decimal until 

the divisor Is a 
whole number 

2) move the 
decimal in the 
dividend the 

same number 
of places 

16.4 3) then move 

2132.8 
the decimal up 

and divide. 

c2!1 
I 

12 ~ 32.~+ 0.2 ~ 1 
- 12 

08 ' ,,,.,.,M I - .§ 

CCSS.MATH.CONTENT.5.NBT.B.7 

Add, subtract, multiply, and divide decimals to hundredths, using concrete
models or drawings and strategies based on place value, properties of
operations, and/or the relationship between addition and subtraction; relate
the strategy to a written method and explain the reasoning used. 

teacherspayteachers.com 

bubbazartwork.com 

40 

http:bubbazartwork.com
http:teacherspayteachers.com


Rules of Decimals: 
Addition Subtraction 

- Line up the decimals
- Fill in empty spots with “0”
- Add 
- Bring the decimal point
straight down! 

- Line up the decimals
- Fill in empty spots with “0”
- Subtract (don’t forget to

borrow)
- Bring the decimal point
straight down! 

143.60 
+23.89 
167.49 

532.40 
- 73.21 
459.19 

Multiplication Division 

- Number with the most digits 
goes on top
- You do not need to line up
the decimals 
-Multiply (don’t forget to add
a “0” in the next line)
-Count how many numbers
are behind the decimal point 
in your problem. That’s how
many you need behind the 
decimal point in your answer.

34.52 
x 1.7 
58.684 

-You cannot divide by a
decimal. 
- Move the decimal to the 
right in your divisor to get a
whole number. 
-Move the decimal the same 
number of times in the 
dividend. 
-Move the decimal straight up
to your answer! 

452.3 
12 / 5427.6 
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Shop ‘Til You Solve! 

You are starting your holiday shopping early! You look at your 
local Target or Rite-Aid ad (or any store flyer you find) that you 
get in the mail or newspaper. Complete the questions below using
the flyers. 

Item: Price: Wait! You only have $25.00 to
spend! Did you spend too much? 
What could you subtract? 

1.) 
2.) 

3.) 

4.) 
5.) 

6.) 

Total $ 
Item: Price: You have a coupon for $5.00 off of

your final price. Now how much 
is your new total? 

7.) 
8.) 

9.) 

10.) 
11.) 

12.) 

Total $ 
If you by four of item #3, what is 
your price for all of them? 

If you spent $4.89 on three 
notebooks, how much was each 
one? 

42 



F1r ,actions 
We use fractions when we divide a 
whole int o e.qual parts . 

~o _,,__, .. ..,.,,.,,..~ ffi 

/ 

3 

Numerator 

The number of equar 
parts in the fraction 

,Denominator 

The total number of 
equal parts in the 
who,le 

Unit Three: Numbers and Operations-
Fractions 
CCSS.MATH.CONTENT.5.NF.A.1 

Add and subtract fractions with unlike denominators (including mixed 
numbers) by replacing given fractions with equivalent fractions in such a way
as to produce an equivalent sum or difference of fractions with like 
denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, 
a/b + c/d = (ad + bc)/bd.) 

teacherspayteachers.com 
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AddingJ,-actions witlt unlike deno,ninatol"s 

When adding two or more fractions with unlike denominators, the first thing you 
need to do is, make their denominators same. To make the denominators same you 

should know how to find least common multiple (/em) of the denominators or it is 
also called the least eom111011 de110111i11ator (led). 

Once led is known, change both the denominator same as led and add the 
1111111erators to get the new 1111111erator. The de11omi11ator stays the same as led. 

Example 3: Add the following fractions. 

2 1 
-+-

3 4 

Solution: Rcwl'itc both the fractions 
2 1 

- + -
3 4 

Find the 1cm (also called led) of denominators 3 and 4. 
3 3, 6 , 9 (12), 15 

Led of 3 an d 4 = 12 4 4 , 8 @ 

Now change both the fractions into equivalent fractions having denominators as 12 
(same as led). For this, multiply numerator and denominator of first fraction by 4 and 

multiply numerator and denominator of second fraction by 3 as shown below: 

2 x4 
- 3x4 

- 8 -- + 
12 

11 - 12 

+ 
l x3 
4x3 

3 

12 
These fractions are new equivalent fractions to the 
original fractions with same denominators. Now add the 
numerators to get the new numerator. The denominator 
stays the same as led which is 12. 

www.fractionsworksheets.com 
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ADDING & SUBT~ACTING FRACTIONS SHEET 1 I~ I 
• Convert the two fractions to fractions with the same denominator, then add 

them up. If one denominator is a multiple of the other, then you only need to 

convert one of the fractions to the denominator of the other. 

1) 
2 + 1 --+--=-- - -
5 7 35 35 35 

3) 
3 3 -- ---
4 10 40 40 40 

4 1 
5) -+ --= -+- = 

7 6 

1 
7) 3 

1 
8 

7 2 
9) -- + - = 

10 3 

7 2 
11)---= 

10 5 

7 3 
13)---= 

8 10 

3 7 
15)--+-= 

4 10 

- - - = 

- +- = -

---

-- ---

-+-=-

2) 
5 1 - - -- = -
6 2 6 6 6 

4) 
2 + 1 - ----+----
3 8 24 24 24 

5 1 _ _ 
6) -- + -- -- + - - -

9 2 

3 4 8)-+-=-+-=-
4 7 

8 3 
10) - - - - - - -

9 4 

12) 
5 7 -+-=-+-=-
6 12 

4 5 
14) - ---

5 8 

6 5 
16) ---

7 

ALL ,ou 
NttD \) TO 
Dt.\.\EVt IN 
YOVKSELf . 

8 

---

- ---

Now you try! 

mathsalamanders.com 
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Adding Fractions With Unlike Denominators 

1 2 3 2 
-+ - = 4 3 -+-= 4 3 

5 3 5 2 
- + - = 
8 4 

- + - = 
6 3 

4 2 1 1 
-+-= 
8 4 

-+-= 
7 2 

Lr 
6 

== ;. e-

pinterest.com 

deviantart.com 
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. . . 
~ mano ns Name: 

Pick two of the dominos below. Write each domino as a proper 
fraction in t he boxes . Then, add the two boxes. Each domino may 
only be chosen once. 

I • l:•:I ···1··· rn •••••• • • ·1· •• • • •••••• •••••• 
•· 1··· rn • • 1 ·•· • • •• • • 1· •• • ••• • ••• • • • • • 

·•·1··· 1· •• 1··· • • ••• ••• • • • • 1 • • 
• •••• • • • • • ••• 

pinterest.com 
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Nixe.dl Numbe.r s qn 

lmprope.r FrclGtiO~$ 
tvbke Mixed Numbers MAD .. 
7 

a by cln~ lf'G I hem Into lrrprq,er fra:honsl.._ ...... 

7 x 4 = 28 MULTIPLY the whole rumber by 
the denom1ratorl 

28 + 1 = 2q ADD the prodici and the rumeratorl 
.,,_,,.ca'' _ 2q The sum 1n the new rumeratorl 
~ 4 DEtOviINATOR slays the same! 

tvlake Irrproper FractionsGLAD .... , 
2
q by cln~ 1~ them 1n1o rn1Xed nJmbersl 

4 00 DMDE the rumeralor 

2q+4 = 7i?.l by the denom,natorl 

4 ,--;j,4 LEA VE the quot,en1 whole rumber ir--7 1 as the mixed rurnber whole rumberl 

! 4 ALWAYSp,Jt the rerrc1oder as the ru-nerator 

.,,_~ DEt()MINATOR stays the same! ,... 

Just a reminder… 

pinterest.com 

48 

http:pinterest.com


G) 6 

7 

+ ~ 
21 

@ 11 
12 

+~ 
9 

@7 
8 

+.2_ 
6 

@9 
20 

+ _i_ 
8 

@2 
-

3 

+li_ 
24 

(j) 3 
5 

+ J..!.. 
15 

@7 
-

8 

+ 2.... 
16 

@s 
8 

+ ~ 
16 

Color Me Cupcake! 

Solve the problems. Then follow the chart to color the cupcakes.
(The sum of each problem will be greater than one whole. The fraction will be 
improper. Change the improper fraction into a mixed number and simplify
into lowest terms.) 

1 1/3 = red 1 17/24 = orange 1 9/16 = yellow 1 3 /16 = green 
1 29/36 = blue 1 5/21 = purple 1 1/5 = pink 1 1/4 = brown 

49 



The Key Word in Word Problems 

Add 
Sum 
Total 

A I I together 
Plus 

In all 

II I I 
Subtract 
Remain 

Difference 
Less than 

Fewer 
How many more 

Minus 

Multiply 
Product 
Times 
Twice 
Total 

Multiplied by 

@ 
1- -11 

@ 

Divide 
Quotient 
Goes into 

Split Equally 
Each 

CCSS.MATH.CONTENT.5.NF.A.2 

Solve word problems involving addition and subtraction of fractions referring
to the same whole, including cases of unlike denominators, e.g., by using
visual fraction models or equations to represent the problem. Use benchmark
fractions and number sense of fractions to estimate mentally and assess the
reasonableness of answers. For example, recognize an incorrect result 2/5 + 
1/2 = 3/7, by observing that 3/7 < 1/2. 

weebly.com 

50 

http:weebly.com


• 

Now you try! 

Amy’s aunt had 8 slices of pizza.
Her brother ate 2 1/3 slices. How
much was left? 

Luke made cookies that needed 
five-sixths of a cup. Ryann made
cookies that needed 1/3 of a cup
less. How much did Ryann need? 

There are 8 meatballs in the pan.
Noah ate 3 1/4 of them. How many
did he eat? 

Patrick’s mom made 1/3 of a pound 
of fudge. His sister made another
one-fourth of a pound. How much
did they make all together? 

Maureen had 10 cupcakes. She ate
1 ½ of them. How many are left? 

Diego ran 1 1/4 miles. He ran 
another 2 2/5 miles. How many
miles did he run altogether? 
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! IV DING fRACT ONS 
:net' Retnetn . 

Keep Change Fllp Whole 
- - F11·p,,.,,,.. - Fraction number Firsl Operalion ,,- , 
fraction changes fraction for divided by a 
s1oys the from.;.. to x reciprocal fraction divided by 0 
some fraction 

Step 1: Write whole 
number as fraction; 
write mixed number as 
improper fraction . 

Step 2: Find the 
rec iprocal of the 
d ivisor (the number 
you are d ividing by). 

Step 3: The reciprocal 
a llows you to c hange 
the opera tion from 
d ivision to 
multiplication. 

_2_ • j_ 
3 -. 3 

2 . 3 
3-.1 

2 X 3 
3 T 

9 . . j_ 
-;- 3 

.9.. . t 1 --;-

..a. . .a. 
1 -. 1 

_a x _.1 
1 1 

Fraction 
divided by a 

mixed 
number 

2 . 2 1 3--;- 3 

2. . 7 
3 --;- 3 

2 . 3 
3 -. 7 

_2_ X _.1 
3 7 

Step 4: M ultiply the 
fractions. 

2 x 3 _e 9 x 1- - 2L 2 x 3 _ 6 
~ T -~ 1 1 - 1 ~ , - TI 

Step 5: Write the 
answer in simplest 
te rms. 

-4 = 27 _Q_ - 2. 
21 - 7 

L __________________ J 

CCSS.Math.Content.5.NF.B.3 

Interpret a fraction as division of the numerator by the denominator (a/b = a 
÷ b). Solve word problems involving division of whole numbers leading to 
answers in the form of fractions or mixed numbers, e.g., by using visual
fraction models or equations to represent the problem. For example, interpret 
3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, 
and that when 3 wholes are shared equally among 4 people each person has a 
share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by 
weight, how many pounds of rice should each person get? Between what two 
whole numbers does your answer lie? 

classroomcaboodle.com 
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.------------1 !Dividing F, :actio· 

1) A g ss prn:her holds 4 cups of pineapple juice_ Tracy t ransfers 'ltle j - CE! in equa1 
amou · t o .3 bauJles.. E-f.ow many cups of jui:oe will each lbott!le cootarin?· 

.2) A recipe calls fo r q uarter a a cup a sugar to mm a chocolat e mug b ro'N.nie. Haw 
m.rny. mugs a mown-es can be ma.de with 1f cups of 5ugar?· 

.3) Sean and his: si:stec:. Hetty equa mow f th llhe total a rea of a tea· 
� f the tot al iifea "d each of 'ltlem maw?· 

fractiian 

4) Jane eats two-thirds af a ~ a cec-e every. day for breakfast. If t he box c� nt.a- s a 
total a :M ~s. h O'N many days 'MIi Jane take to, fi · g1, dM!' cereal box? 

5) Lucy lbaugh 9 -f pounds of b lueberries from the farmer's maliket and p laced 'ltlem 
in equa'I quant ities in 7 bags. How many pounds of bruebenies: does eadh bag a ? 

Now you try! 

mathworksheets4kids.com 
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Multiply 

2 
- · 5 
3 

Step, 1 :: Rewrite the whole number (5,)i as a fraction.,, but writing a 1 in 
the denominator... 

.step, 2:: Multiply the numerator and den ominators .. 

2 5 10 

3 1 3 

.step, 3:: Simplify if possibl,e,. 
1 0 
- ,cannot be simplified.. 
3 

Step, 4:: You may be able to l,eav,e your answ er as an improper 
fraction or you may need to r,ewrite it as a mix,ed number.. 

To writ,e as a mixed number.: 

10 1 
= 3 -

3 3 

r 
Think: 10/3 = 3 .,vith 1 as .a.remainder_ 
(3 - 3 = 9) then ( 10-9=1) 

CCSS.Math.Content.5.NF.B.4 

Apply and extend previous understandings of multiplication to multiply a
fraction or whole number by a fraction. 

tes.com 
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Common error when mult iplying a 
fraction by a whole number 

Multiplying both numerator and 
denominator by the number 

Doing this 

3 X 5 = 15 -
4 20 

Instead of this 

15=32.. 
4 4 

rit ing the w hole number 
as a fract ion helps 

Don’t forget, the whole number has a 
denominator of 1! 

bubbazartwork.com 
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QO G 

Now you try! 
Jack’s mom spent $60 dollars at the
mall. ¾ of that money was spent on
shoes. How much was spent on
shoes? 

Dan needed 1 1/3 cups of butter for 
one batch of his sugar cookie recipe.
He made 8 batches. How much 
butter did he use? 

Joe ate half a pizza. The next day,
he ate 1/2 of what was left. How
much was left? 

Mia and Grace went blueberry
picking. Mia picked 6/7 of a pound 
and Grace picked half as many as
Mia? How much of a pound did 
Grace pick? 
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Multiplyin~ a Fraction by a Whole Number 

Roll t he number cube for the 
whole number factor. 
Turn over a fraction card for t he 
second factor. 

Write as a mult iplication 
sentence. 
Write as repeated addit ion. 

Draw a pictorial representat ion. 

Solve and write as a mixed 
numbeir. 

j 

I I - -2 Lt 

2 3 - -6 6 

3 2 - -5 5 

,z. 2 222 
.,J X- dncf - + - + , , , , 

2 2 2 
5 5 5 

6 - 1 .! , - , 

2 -Lt 

Lt -6 

I -2 

More fun with dice! 

mathcoachscorner.com 

(Cut out these fraction cards and place them face down.) 

wordpress.com 
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____________________________________________________________________ 

_____________________________________________________________________ 

mariafresa.net 

Strawberry 

Fractions 
Emy is selling her strawberries at her fruit stand in the local farmers 
market. She starts the day with 10 ½ baskets of strawberries. 

Prices 
$3.00 for a basket of strawberries 
$2.00 for ½ a basket of strawberries 
$1.25 for ¼ a basket of strawberries 
$.75 for 1/8 of a basket of strawberries 

1.) Renae needs 2/7 of what Emy has for her bakery. How much does Renae 

need? ______________________________________________________________ 

2.)  How much did Renae spend? ______________________________________ 

3.)  Tyler and Raelynn buy 1/5 of what Emy has left. How much did they buy? 

4.)  How much did they spend? _______________________________________ 

5.)  Aaron and Austin bought 1/3 of what Emy had left. How much did they
buy? ________________________________________________________________ 

How much did they spend? ___________________________________________ 

6.) Bryan wants to buy ¼ of what Emy has left. How much did he buy? 

How much did Bryan spend? __________________________________________ 

7.)  How many baskets does Emy have left? _____________________________ 

8.)  How much money did Emy make today? _____________________________ 
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Because you did such a great job…here is a recipe for 

Strawberry Shortsnakes! 

justapinch.com 

How to make a STRAWBERRY SHORTSNAKE 

Serves: Cook: 
4 10 Min 

SHORTCAKE MIX STRAWBERRY FILLING 

2 cups of all-purpose flour 1 basket of strawberries 
2 Tbsp of confectioners’ sugar 4 Tbsp of confectioners’ sugar 
4 tsp of baking powder
¾ tsp of salt
1 stick of butter 
1 cup of milk 

WHIPPED TOPPING GARNISHES 

1 cup of whipping cream 4 whole strawberries 
2 Tbsp confectioners’ sugar 1 green fruit roll-up 
8 mini chocolate chips 

(Please ask your parent to help you make this!) 
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________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

1. Heat the oven to 400 degrees. Sift together the flour, sugar, baking
powder and salt into a large mixing bowl. Cut in the butter into small
pieces or use a vegetable grater to grate the stick into the mixing bowl
and blend the butter into the dry ingredients with their fingertips.
Once the dough is crumbly, slowly stir in the milk.

2. Turn out the dough onto a floured working surface and gently roll or
pat the dough into a 1-inch-thick rectangle (it should measure about 6
x 8 inches). For the best results, handle the dough as little as possible.

3. Slice the rectangle into four 1-1/2- x 8-inch strips. Place the strips on
an ungreased baking sheet, then mold and curve them into S shapes
that resemble snakes. Bake for 10 to 12 minutes until the bottoms are 
golden brown. Transfer the baked shortsnakes to a wire rack (a 
parent's job) and let cool. Carefully slice the cooled shortsnakes in half 
lengthwise or split them with a fork and then set aside.

4. Combine the whipping cream and confectioners' sugar in a chilled bowl
and beat with an electric or hand mixer until stiff peaks form.

5. Just before serving, arrange berries on the bottom half of each
shortsnake, then cover with the shortsnake top. Spread on whipped 
cream and add a layer of sliced strawberry "scales."

6. For the snakes' heads, cut mouth openings in the tips of the whole
berries and place one at the end of each shortsnake. Press a pair of 
mini chocolate chip or M&M's eyes into the sides of each head and add 
a forked tongue cut from green fruit leather. 

What would you do to the recipe if you wanted to make it for only two 
people?? 
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3 inch 
4 

4 
5 inch 

1 inch 

y 
1 inch 

There are twelve smaller rectangles each with 

an area of 2.. square inch. Therefore, the area of 
20 

h 4 . h b 3 . h 1 . 12 . h t e - me y-mc rectang e 1s - square me . 
5 4 20 

CCSS.MATH.CONTENT.5.NF.B.4.B 

Find the area of a rectangle with fractional side lengths by tiling it with unit
squares of the appropriate unit fraction side lengths and show that the area
is the same as would be found by multiplying the side lengths. Multiply
fractional side lengths to find areas of rectangles and represent fraction
products as rectangular areas. 

cpalms.org 

What is 2/5 times 1/4? __________________________________________ 

What is 3/5 times 3/4? __________________________________________ 
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't!!) oo:i 1 _ \ ~ I ! 

IE ) 2 I 
- ,c - : 

7 

, 2 2 _,,_ 
7 .. 

,) 1, 
- ,c - = 

1 

_,,, 

R i; _fji[I] r (Ir i:m• tJJ, mu !I !;J:!b' ! '1[! frP«fo!!! 

l 4 1:, I - . - = - 1' - = 
7 1, 2 

4) l J 2 
~ -- _,,_ 

fJ .J 

. l 5 - -. = 
9 1 

IOJ • 10 I :l 
7 

~ - - _,,, 
2 7 

you. 0,..-e SMARTER th0,n you. think . 

you. 0,re STRONuER them you. think . 

'fOV. ore c.0,p0,1>le of so much 

MORE th0,n you. tl1ink. 

A II s.w,1rn ~ 

E, 1/;" 

I. 

2. 

,. 

4. 

i. 

~-

Q_ 

I~ 

I I 

Now you try! 

commoncoresheets.com 
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• Bump! -
, (Fraction Multiplication with Picture Models 

if4,i-.,.. • .. I 1-, I ••- "'I...,- t ,.. 

~4'ht-- ' ,,.1i,11 ! , 

st,artc) 
2 1 
-x-
3 4 

1 l 
- x-
2 4l 

1 1 
-x-
2 3 

2 1 
- x -
.5 2 

2 2 
-x-
3 3 

4 1 
- x -5 2 

l 1 
-x-
3 3 

1 3 
- x -3 4 

2 1 
-x-
3 2 

1 1 2 2 2 1 l 1 
- x -5 2 - x -3 3 

- x-
5 2 

- x -2 4 

1 1 
- )l -
S 2 

3 2 
- x -
4- 3 

2 ] 
-x-3 2 

I 3 
-x-
3 4 

1 J 
-x - · 3 3 

4 1 
-x-s 2 

2 1 
- x -
3 4 0 

63 



I can solve real world problems involving multiplication of fractions 
and mixed numbers. 

Standard 5.NF.B.6 � Connie is making salad dressing. The 
recipe calls for ! cup of olive oil. How 

3 

A. 

B. 

C. 

D. 

much olive oil does Connie need if she 

is only making ~ of the recipe? 

Connie needs ~ cups of olive oil 
9 

Connie needs ! cups of olive oil 
9 

Connie needs ¾ cups of olive oil 

Connie needs i cups of olive oil 

� 
Part A: 

At the Seattle Botanical Gardens, ! of 
4 

the plants are rose bushes. Of the 
rose bushes, ~ of them are red roses. 

6 

Billy drew a fraction model to 
determine how many red rose bushes 
are at the Seattle Botanical Gardens. 

Billy believes ~ of the Seattle Botanical 

Gardens is made up of red rose bushes. Use 
information from the word problem to explain 
why Billy's fraction model is incorrect and 
how he could use correct mathematical 
concepts to fix it. 

Part B: 
Draw a fraction model to accurately represent 
the problem. 

CCSS.MATH.CONTENT.5.NF.B.6 

Solve real world problems involving multiplication of fractions and mixed
numbers, e.g., by using visual fraction models or equations to represent the 
problem. 

goalbookapp.com 
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I can solve real world problems involving multiplication of fractions 
and mixed numbers. 

Standard 5.NF.8.6 � Joseph is feeding the pigs on his 
family's farm. Joseph is supposed to 
give 1; bins of feed to the pigs. II Victoria buys 2 ~ rolls of fabric to make 

4 

a dress. But she only needs 3. of the 
5 

A. 

B. 

C. 

D. 

However, Joseph only gives the pigs ! 
4 

of their usual portion. How much feed 
did Joseph give to the pigs? Circle the 
best answer. 

.. 
� 11] ,. 

' 28 

3 

'28 

3 

'7 

fabric. Victoria draws a fraction model 
to figure out how much fabric she 
needs for her evenina dress. 

Part A: Victoria believes she will need ~ of a 

roll of fabric for her redesigned evening dress. 
Explain why Victoria's fraction model is 
incorrect using the information in the word 
problem and mathematical concepts. 

Part B: Draw a fraction model to accurately 
represent the problem. 

goalbookapp.com 
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DD 
DD 
DD 

', ' \.\I , I i' 

CCSS.MATH.CONTENT.5.NF.B.7.C 

Solve real world problems involving division of unit fractions by non-zero 
whole numbers and division of whole numbers by unit fractions, e.g., by using
visual fraction models and equations to represent the problem. For example, 
how much chocolate will each person get if 3 people share 1/2 lb of chocolate 
equally? How many 1/3-cup servings are in 2 cups of raisins? 

Rosa had 1/4 of her birthday cake left. She, her mom and her brother 
decided to split it evenly. How much of the cake did each person get? 

Shade in the model: Write and solve the problem: 

Jenna had six pies. She gave each of her friends 1/3 of each pie. How many 
friends could she share her pies with? 

Divide the model into equal pieces:   Write and solve the problem: 
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Metric Conversion 

K ing H enry Died U nusual ly D rin king C hocolate M ilk 

Kil o Hecto Deca * Unit* Deci Ce nti Milli 

Meter 
10 10 X 10 X 10 x /length) 10x 10 X 10 X 10 x l 0 x 10 x 

LARGER LARGER liter SMALLER SMALLER SMALLER 

than a unit than a unit than a unit than a un,it than a unit 
(liquid volume) 

Gram 
1 kilo "' 1 hecto "' 1 deca"' (mass/weight) 10 deci:;;;; 100 centi "' 1,000 mi Ii i 

1,000 units 100 unit s 10 un its 1 unit 1 unit 1 uni t = 1 unit 
km ~ kilometer hm ~ hectometer dam c dec11meter m ~ meter dm c decimeter cm ~ centimeter mm c mill imeter 

kl ; kiloliter hL ; hecloliter daL; decaliter L; liter dL;deciliter CL; centiliter mL ; milliliter 

kg a kilogram hg " hectogram d.ig" decagr.im ga gram dg a decigr;, m cg• centigram mg " mill igram 

Example: 5 kilo 50 hecto 500 deca 5,000 units 50,000dec i 500,000 centi, 5,000,000 milli 

DIVIDE numbers by 10 ii you are getting bigger (same as moving decimal point one space to the left) 

MULTIPLY numbers by IO a you are getting smaller (same as movi ng decimal point one space to the right) 

Yov·\JE (JOT 
1"t s,vn 
IT 1AK(<; 

Unit Four: Measurement and Data 
Convert like measurement units within a given measurement system. 

CCSS.MATH.CONTENT.5.MD.A.1 

Convert among different-sized standard measurement units within a given 
measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions
in solving multi-step, real world problems. 

pinterest.com 

chibird.com 
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Customary Units 
Length Weight Capacity 

12 inches = 1 foot 
3 feet = 1 yard
1,760 yards = 1 mile
5,280 feet = 1 mile 

16 ounces = 1 pound
2000 pounds = 1 ton 

1 cup = 8 fluid ounces
1 pint = 2 cups
1 quart = 2 pints
1 gallon = 4 quarts 

Metric Units 
Length 

10 millimeters = 1 
centimeter 
1000 millimeters = 1 
meter 
100 centimeters = 1 
meter 
1000 meters = 1 
kilometer 

Weight 

1000 milligrams = 1 
gram
1000 grams = 1 
kilogram 

Capacity 

1000mL = 1 liter 

clipart.com 
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A box containing 4 identical books weighs 5kg1. 
If the weight of the box is 600g, what is the 
weig1ht of each book? 

I bought 10 bananas. Each banana weig1hedl 
50 girams. If the price for bananas was $6.50 
per kilogram, how much did I pay? c:!J 

liina went to the store to buy three liters of 
orang1e ju iice for a party. The store only sold 
orange juice in 250ml cartons. How many 
250ml cartons did Tina need to buy? 

Sarah bougrht a 5kg1 bag1 of cherries at the 
market an dl ate 175g of them on the way 
home. How many girams of cherries dliidl 
Sarah have left by the t i1me she g1ot home? 

© K-5M at hT eachingResou rcescom 

--

• 

Now you try! 
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Core Lesson Usrng D,aia Across Lrne Plots, 

123+ 5(o7 
8888 88 8 
4th Graders" Growth (rnches) 

X 
< I 11 I 

1 2 3 + ~ 
888 '8 8888 
~h Graders' Growth (mches) 

fl 

Core Lesson 

Lrn e Plots and Multi
Step Problems 

X X 

r f X 
I 

X 
I I 1 I 

1 2 3 + 5 ~ 7 
s 8 8 8 8 8 8 

Length of Obj eds (feet) 

B 
8 

How con we use the 
data to prove that 51 

groders tend 1o grow 
more ,11 a year? 

LEA N~""ZILUON 

Jeremy is playing a: game at 
indo r rec , and he need 
to build a barrier acros the 
fr,ont of his dL·sk \\foi:h i~ 2 
fcci long. He rnea ured a few 
ma 1 obj ec s that cou]d be a 

banie:r arid he or~aniz~d the 
d .. 1ta un a lini: plot Doe h 
ha enough object to build 
the barri.cr? If not, how much 
of the de k doe h · tilJ ne d 
to COY .r? 

Represent and interpret data. 

CCSS.MATH.CONTENT.5.MD.B.2 

Make a line plot to display a data set of measurements in fractions of a unit
(1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems
involving information presented in line plots. For example, given different 
measurements of liquid in identical beakers, find the amount of liquid each 
beaker would contain if the total amount in all the beakers were redistributed 
equally. 

learnzillion.com 
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X 

3 
1 -

4 

X 
X 

0 1/8 

X 

X 

X 

2 

X 
X 

1/4 

X 
X X 
X X 

3/8 1/2 

Lengths of Worms 

X 

1 
2 -

4 

Length of Worms (Inches) 

X 

5/8 

X 

X 

X 

2 
2-

4 

3/4 

X 

3 
2-

4 

7/8 1 

X 

X 

3 

Now you try! 

1.) Dahlia and her 9 classmates are having some apple juice. The each get
a fraction of a cup. How many cups do they have all together? 

opened.com 

2.) Greg and his friends found some worms. What is the total length in 
worms that they have? 

lumoslearning.com 
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The average 10-year-old should drink 8 cups of water per day. 
We polled a certain number of students to see how much water they had consumed by the 

time they arrived at school and put the results in the line plot below. 

Water Consumption of 10-Year-Old Students 

X 

X X 

Number X X X 
of 

Students X X X X X 

Ill I I I I I la 

0 1 1 3 1 - - -
4 2 4 

Amount of Water 
(in cups) 

EachX 
represents one 
student 

X 
X X X 

X X X X X 
X X X X X X X X 

X X X X X X X X X 

I I I I I I 
1 l 1.!.. 1~ 2 2.1_ 2l 2 ]_ 3 1-

4 2 4 4 2 4 

Hours Spent Reading 

weebly.com 

3.) How much water did the students drink in all? 

accuteach.com 

4.) How many hours did the students spend all together reading over the
weekend? 
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Fantastic Formulasl 
Periimeter: measurement of the distance around 

5 in. 

5 in. 

5 in. 

p=s•s•s•s 
p=5•5•5•5 
p = 20 in. 

Area: measurement Of 2D space inside an object 

a=lxw 

i-----+---+---1 2 units a = 3 X 2 

a= 6 units2 

3 units 

Volume: measurement of 3D space inside an object 
- - -~ ./ ./ 

3 meters 

-./ 

.,,.v 

.,.,v 

.,,.v 
.,,,,,, 

4 meters 

2 meters 

v=lxwxh 

v=3x2xll 

v = 211 meters3 

Geometric Measurement: Understand concepts of volume. 

CCSS.MATH.CONTENT.5.MD.C.3 A & B 

Recognize volume as an attribute of solid figures and understand concepts of
volume measurement. 

A cube with side length 1 unit, called a "unit cube," is said to have "one cubic
unit" of volume, and can be used to measure volume. 

A solid figure which can be packed without gaps or overlaps using n unit 
cubes is said to have a volume of n cubic units. 

pinterest.com 
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L 

r... ~ - -- I:..~. -4 2 2 HI 

~h, 
r,. I, 
Ii,· - ·-·--
' 

J ) 
1. 

-

~ 

7} "i'. 

10. 

I I. 

' . ' .... 
-- -... ..... .... ~ 

' 

I 
I 
I 

I 

] I U} 

Now you try! 
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--------1.( __ v_o_lum_e __ ),___ __ 

3cm 

To find the volume of a rectangular prism, 
multiply the length by the width by the height. 

Volume = I x w x h 

Volume= 3cm x 5cm x 12 cm 

Volume= 180 cm3 

Calculate the volume of each rectangular prism. 

a. 
/j\1cm 

c=J;/4cm 

4cm 

Volume = ______ _ 

d.R,
LJ3cm 

5cm 

Volume = ______ _ 

g. 
r71cm 

t::=df 7cm 

7cm 

Volume = ______ _ 

b. 
8cm 

6cm 

Volume = ______ _ 

e. 
F=?lscm 

L_J)4cm 
10cm 

Volume = ______ _ 

h. 

R6cm 

LJ)4cm 

4cm 

Volume = ______ _ 

c. 

?=713cm 

LJ)3cm 

3cm 

Volume = ______ _ 

f. 
12cm 

2cm 
2cm 

Volume = ______ _ 

i. 

~10cm 

LJ)Ocm 
10cm 

Volume = ______ _ 

CCSS.MATH.CONTENT.5.MD.C.4 

Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft,
and improvised units. 

pinterest.com 
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la. ~ 
;!! /4 -
1. How many unit fraction ~~ 114 
cubes fit into the solid 
above? 

2. Find the volume of the solid. 

2a. f-/ _____ 
7

/ 

L__ .,,..,,,,,----_ __y :?/4 
"..,,~ 

1. How many unit fraction ~~ 114 
cubes fit into the solid 
above? 

2. Find the volume of the solid . 

.,,---....... 

1. How many unit 
fraction cubes fit into 
the solid above? 

2. Find the volume of the solid. 

2b. Al 
~ ~ 1/3 

1. How many unit sR l/3 
fraction cubes fit into the 'u:r 
solid above? 

2. Find the volume of the solid. 

/ .-,-~ '\ 
i G, I _.,/ I @ ® ) G'D CJ \ _/) , "" ~./ / .____/ 

~ ,:I 

Ruta11:~ Ci J !yw., ircre- - • 

Find the volume of these figures… 

homeschoolmath.com 
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Sarah looks closely at two fish tanks. Tank A 
has a base that is 26cm by 25cm and a height 
of 15cm. Tank B has a base that is 25cm by 24cm 
and a height of 18cm. Which tank has a greater 
volume? How much ,greater? 

Nelson constructs a rectangular box with a volume 
of 1200 cubic centim,eters. If the length of the box 
iis 15cm1 and the ·width is 8cm1, what is the he1ight? 

Recycling The town of Riverview provides a rectangular 
recycling bin for newspapers to each household. What is the 
greatest volume of newspapers the recycling bin can hold? 

CCSS.MATH.CONTENT.5.MD.C.5 

Relate volume to the operations of multiplication and addition and solve real
world and mathematical problems involving volume. 

Now you try! 

pinterest.com 
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Find the volume of these items in your ! 

(Use inches and/or centimeters. You’ll need a or .) 

Tissue box ________________________________________ 

Nightstand or a drawer ____________________________ 

Toy box ___________________________________________ 

Washing machine _______________________________ 

Your bed _______________________________________ 
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RECTANGULAR PRISM 

h 

V= lwh or V= Bh 

CCSS.MATH.CONTENT.5.MD.C.5.A, B & C 

Find the volume of a right rectangular prism with whole-number side lengths
by packing it with unit cubes and show that the volume is the same as would
be found by multiplying the edge lengths, equivalently by multiplying the
height by the area of the base. Represent threefold whole-number products as
volumes, e.g., to represent the associative property of multiplication. 

Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find 
volumes of right rectangular prisms with whole-number edge lengths in the
context of solving real world and mathematical problems. 

Recognize volume as additive. Find volumes of solid figures composed of two 
non-overlapping right rectangular prisms by adding the volumes of the non-
overlapping parts, applying this technique to solve real world problems. 

**Finding the volume of a rectangular prism by 
multiplying the length times the width times the 
height…is the same as finding the area of the base and 
then multiplying by the height.** 

pinterest.com 
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Find t he volume of each rectangular prism. 

I) 

•> 

7) 

/ 

" ~ 

•• 
Volume= 

,, ,,, 

Volume= 

II H'l 

Volume= 

,.,~ 2) 

/ 

E • ~ 

/ "= 
Volume= 

5) 

G~ e 
~ 

•m 
Volume= 

/ 8) 

Volume= 

l ) 

/ 

6) 

':>-. 
I 

12= 

9) 

7in 

Volume = ----

I 

~ 
~ 

"= 

Volume = 

• • 

Volume = 

I 

/€ -

------ ------

~ ,. 
--;:1 /· I / -~">;) 

£:." ! ✓✓- /" 

"' ~,o l i ,.,;, ..... ~ 
i'~$!, ., ~ 

•: .~,,·, ~ ~---,"-
\ \\, 

;- ' ._, I 
~ --1- \-~u _u:-=:.-- - - - 

.. =.- •'-L-1 .... -.. .::_.. - . -::."'!' ,_ _. , -
) ' 

- • '\ I £:i ,. , I !':: ~-.;;_--y--::::.::_ 
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4 in r..--------''-..__ 

2 j 

4in 

12.1 in 

34.67 in 

---

.4yd 

3yd 
2.4yd 

Composi,te 
Volume 

LWH 

2 in 

17.9i I 

4.7in 

. ~ . "'fOU. came. Q otrnost 
a 1on9 woy ! , 1 the.re.! 

all ~our I\Q.-d work will 
pQ~ off ·,n t~ ~nd. 

+ 

+ LWH 

Jolvl jEt b~t a .f!tSh tll'""t. that 
has a base of 120 n2 aid a heiql+ 
of 24 n. He needs to .Piq.re out 

how rruch water he needs i1 
order to .Pl the tlll"K. Fnd the 
vol.me of water he wl need i1 

order to .Pl his new .Pish t.:ri::.. 

Challenge! 

learnzillion.com 

Find the volume of these composite figures. 
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,-----, .... _, 
1 Graph Points on a Coordinate Plane 1 

/ n ----- \ 

/ ; Ordered Pairs \ 
~ (~ I ro m (---.,t) I 
-~ co (10,6) 

I 

A 

\ ~ ~ I 
A (1,8) B (7,4) 

l ~ ~ ,- -
D ... 

~ I!) .. 
> 
0 Lil 

I -~ <1 

.. B 

X M 

I i N 
• C 

\ 
\ ~ 0 1 2 3 4 5 6 7 8 9 10 ) 

I Origin 
J,_ ~ t , _____ __ 

C (3,2) D ( 10,6) 

To name coordinates 
(ordered pair), first 

travel across the x-axis, 
then travel .!!.Q_ they
axis. List the points in 

that order, separated by 
a comma and inside 

parentheses. 

Unit Five: Geometry 
CCSS.MATH.CONTENT.5.G.A.1 

Use a pair of perpendicular number lines, called axes, to define a coordinate 
system, with the intersection of the lines (the origin) arranged to coincide 
with the 0 on each line and a given point in the plane located by using an 
ordered pair of numbers, called its coordinates. Understand that the first
number indicates how far to travel from the origin in the direction of one 
axis, and the second number indicates how far to travel in the direction of the 
second axis, with the convention that the names of the two axes and the 
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate). 

appletasticlearning.com 
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Ordered Pairs 

4-2- A 

~ ~ 

' ' 
~ .... E 
"" 
ft R -

-8 
M -- -

- 1 -
,,. -
r:, -
.. B 

~ L -
- 2 

1 
N - -

- 0 :• : ' I j , 

Tell what point is located at each ordered pair. 

1. (5,8) 

4 . (12,10) 

2. (12,2) 

5 . (7,7) 

Write the ordered pair for each given point. 

7 . N 

10. A 

8. L 

11. B 

Plot the following points on the coordinate grid. 

13. S (6,11) 14. T (3,5) 

D 

Q H 

C 

4 

-

0 

F 

J 

K 
!'I 0 

3. (8,7) 

6. (0,10) 

9. J 

12 . E 

1 

G 

-

p 

2 

15. U (9,12) 

What are the ordered pairs? 

superteacherworksheets.com 
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( showing Route) 

Help each anima1 t� reech t heir food by plattmg the poonts and o� nnecting lflem · IJhe. lines. 

U ( 5. 6 ). U . 5). (3, 5). (3, 2 ), I ·1.H 

y J' 

'' 
,, 

- 11) 

D 

,A 
e 

~..J. 
1 

~ J. 
6 

A 

5 

4 

] 

2 

l •e -
• -vi~ 

D 1 3 4 5 6 1 e 9! Ii) - D I l 3 <I 5 6 7 B D ID ~ · 

y J' 
.i , , ;, 

:: -
D 

H. e -

1 
I!) 

D 

e -; A 1 
1...-1 

6 6 

5 5 

4 -~ 
] t I 
2 

' l 

4 

] 

2 

~~ 
l 

I -. 
D I l 3 4 5 6 1 B 9! 10 

.,., 
D I i 3 <I 5 6 7 B D ID 

.,.,. 

Help the animals get their food! 

mathworksheets4kids.com 
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PLOT THE COORDINATES SHEET 3 
y 
6 1-----,--------,----------,---,------=--r 

0 
y 

6 

5 

4 

3 

2 

1 

0 

D 

1 2 

1 2 

3 4 5 6 X 

I 

I 

I 
! 

i 
! 

I 

3 4 5 6 X 

seal of approval 

1) Write down the coord inates of 

this rocket. 

A(_,_ ) 

B(_,_) 

C(_,_) 

D(_,_) 

E(_,_) 

F(_,_) 

G(_,_) 

2) Draw your own rocket in the grid 

below and write down the 

coordinates. 

Graph the picture! 

mathsalamanders.com 
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~ There is a picture hidden in this grid. Connect the points with lines to reveal it. 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

- :r-

--

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Liine1: (10, l ) , (9,2) Liine2:(9,l), (8,2) Line3: (6,12) , (9,13), 

(6 ,14) Line 4: (16,12) , (13,13), (16 ,14) line 5: (16, 1 ) , ( 1 5,2) Line6 : 
(6 ,4) , (5 ,3), (3,3), (1,4) , (0 , 7) , (0,9), (1,11) , (3 ,12) , (5,12) , 

(6, 11) ( 4, 11), (3, 11), (2, 10), (1, 8), (2 , 5), (3, 4), ( 4, 4) (6 , 6) 
liine7:(12,2), (14,1) , (16 ,1), (16,2), (14,3), (15 ,5) , (14, 7), 

(15, 9), (17, 10), (19, 13), (18, 14), (17, 13), (16, 11), (14, 10), 
(13,11), (14,13), (14,18), (12 ,16), (10.16) , (8 18) , (8,13), (9, 11), 

(7,10), (6 ,9), (6,4). (8,1), (10, 1), (10,2), (8 , 3), (10,4), (11 ,5), 
(11, 6), (10 , 7) Line 8: (15, 1), (14, 2) Liine 9: (10, 13), (11, 12), 

(1 2, 13) Line 1 O: (13, 13) , (16, 13) Line 11: (9, 13), (6, 13) Line 12: 

(1 0 , 2) , (12 , 2) , (13, 3) , (1 4, 5) Line 13: (8 , 8) , (8, 5) , (7 , 4), (6 , 5) 

Copyrrglll ~ o 14 Work.sfleelWOl!ls.com 

What could it be??? 
(Don’t forget to stop at the end of each line, and start 

again at the beginning of the next one!) 
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O~.-- 0_., · ;,y . .,,. ll u · __ .,L _ _ _ ~~'2 {i)~·J_ 
~ y.......,..rr - . ...'lli~flff.e Jlute: 

Bra ey takes off a read trip -n his motomill:e fo:r !1ix da-:,,s_ The m1mber of m e.s c� vered 
by him per day is given be1� 'N. Analyze 1Jhe data ~d dra-w a e graph. 

Day Nmnber of Mites; 

Monday 4G 

l!J!!Sda)' .55 

Weclnesda:, 70 

lhursday 80 

IFriiday 65 

Satwday 50 

' ~ Motorbike Ride 

1001----~---~---~----~-------1 
5(11------------------1---------1 
!301-----+-----+------+----1---------1 

Jl 70 1---------,e------+-----+-----+------t 
i m1-----+-----+------+----1---------1 

~ 50 .. 1------+------+---------1---------1 
!II 

1 4D1----+-----+------+----------i 

Z IDt-----+-----+------+----1---------1 

201------------------1---------1 
101-----+-----+------+----1---------1 

0 '------'------"------"-----'------"------
We~3)4 Th11ncl3Y Sa UTm," 

[li);ay 

____________________________________________________________ 

CCSS.MATH.CONTENT.5.G.A.2 

Represent real world and mathematical problems by graphing points in the
first quadrant of the coordinate plane and interpret coordinate values of
points in the context of the situation. 

mathworksheets4kids.com 

mathworksheets4kids.com 

Which two consecutive days has the greatest difference? 
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Line ti~ph - Absentees in a C 1ass 

The 11u111ber of atisentees. from grade I t o grade 5 a school in a mantlh are gi'l'en 
belO'H. Ma'ke ill'.f1 il\PµTOpria te sea e and draw a line graph_ Also latie'I t he axes i1111d write• 
a lit lefor the g~h-

Grade N1U111ber of S:t ll.lldents 

Grade l 15 

Gradel 6 

Gradel 18 

Grade4! 6 

Grades g 

Too many sick kids! 

mathworksheets4kids.com 

1.) What is the difference between the highest and lowest number of absent
students? ____________________________________________________________ 

2.)  After noticing the pattern, what do you think will happen to the number
of absent students in 6th grade? ________________________________________ 
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Type of quadrilateral 

Parallelogram 

D 
Rhombus 

Rectang1le 

Square 

� 
Kite 

Trapezoid 

Properties 

Opposlte sides are equal and parallel. 
Opposite angles are equal. 

Opposite sides are parallel. 
All sides are equal.. 

Opposite sides are parallel and equal. 
Each angle is a right angle. 

Opposite sides are parallel. 
All sides are equal.. 

Each angle is a right angle. 

Exactly two pairs of consecutive sides 
are equal .. 

Only one pair of opposlte sides 
are para.Ile!. 

CCSS.MATH.CONTENT.5.G.B.3 

Understand that attributes belonging to a category of two-dimensional
figures also belong to all subcategories of that category. For example, all
rectangles have four right angles and squares are rectangles, so all squares
have four right angles. 

**A polygon is a two-dimensional figure made up of line segments 
called sides that are connected from end to end.** 

Properties of Polygons lbartman.com 
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I O ~ f i:bc h:i,p,c. ( q-u:ucs, roet!iu-.gle, 1:mpc:timn, ~rallel gt.am, thomhu.) 

1. 3. 

_L I D 
4. 5. 

0 0 0 
7. 8. 9. 

I I I I 
110. 111 . 112. 

0 D 

Classify these polygons: 

lbartman.com 
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Quadrilaterals 

Fill in the table below by drawing and naming the quadrilaterals. 

Description Name Diagram 

Both pairs of opposite sides are 
parallel. Opposite angles are equal. 

Opposite sides are equal. The 
diagonals bisect each other. 

Two pairs of adjacent sides are 
equal. One pair of opposite angles 
are equal. Diagonals that cross at 

right angles. One of its diagonals is 
bisected by the other. 

All sides equal. 4 right angles. Both 
pairs of opposite sides are parallel. 
Equal diagonals which bisect each 

other at right angles. 

One pair of opposite sides are 
parallel. 

All sides equal. Both pairs of 
opposite sides are parallel. Opposite 

angles are equal. Diagonals that 
bisect each other at right angles. 

Diagonals that bisect the angles at 
the vertices. 

Both pairs of opposite sides are 
parallel. 4 right angles. Equal 

diagonals which bisect each other. 
Opposite sides are equal. 

virallyapp.com 
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Triangles 

~ 

Right 

tso.scele.s 

N.tm• ________ _ 

.,.. ...... -
.,.. ... / .. ,.-·' 

./ ...... · 
I •• ! ,--- - - ' ------

i Quadrilateral 1 

L -- ·--- -- __ _ I 
8 Sides 

L __ _ ______ _ I 4 5ides 

J_ ---
I 

Polygon Family 
'Iree 

Quadrilaterals 

n-apezoid 

Parallelogram 

• 
Rectangle ... .. 

Square 

Pentagon 

Hexagon 

Heptagon 

Octagon 

Nonagon 

Decagon 

D,te ______ _ Word Bank 
mombvs 
triangle 
nexogo 

'·..... '·• .... ,.~. 
··\ •.•.. ~ 

I 
I 
i _ _ L __ __ _ 

I 
__ __ _ ___ _ I 

5 Sides 

... , .. 
·-.. , 

···, .. , . ......_ 

I I 

- -- -- ·- ·' 
6 SidGS 

square 
eq • fera l 

tropez.oia 
perttogon 

s-co.ene 
rectangle 
occagon 
isos.oe."e's 

I -... I 

~-- - ---- --- . I 

3 S ides 

, 
I 

I I 

I • - .! j :------I 
. 3 O<JUOI sides I . . L 2 e<jUOI sides I 

~ -- - -- --- ___ I 
' ! l,... ____ _______ 1 i_ __ _ --- __ __ _ , I ________ j • I 

I • 

no right angles for rig ht <(!!r'19 les 

a.II sides CQUG.I IC119th o.I1 sides equal lui.gth 
for r fght a.nglc.s 

only opposit~ sides 

Me ,equal in lengt h 

-one sctofp<lf'Gllc.l 

sides 

. ·- ----·-·' 
0 equal s ides 

.. ,' 

CCSS.MATH.CONTENT.5.G.B.4 

Classify two-dimensional figures in a hierarchy based on properties. 

mrssolsclass.blogspot.com pinterest.com 
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Geometric Sha pe5 

0 H Q R E C T A N G L E p 

D V Q M H E s Q w R A K 

C A V u L Q N T H R K 0 

0 p X L Q u 0 R 0 A I N N 

z N p p A G M L C H y 0 

E R u R A A B L H R E D G 

p y E T N u E z E F X s A 

A. I C G s L C D E H A. p T 

R 0 L p 0 I N y B E G H N 

T E L G R p H u 0 E E 

s u R C L A T y C 0 N R p 

G A L y L M E C R J A E K 

M E C z H F D M A R y p 

CIRCLE PENiAGON 
CONE PYRAMID 
CUBE RECiANGLE 
CYLINDER RHOMBUS 
HEXAGON SPHERE 
OCiAGON SQUARE 
OVAL iRAPEZOID 
PARALLELOGRAM fRIANGLE 

~ 2014 p,=l.s-to-pnnt-<:om 

Last one…have some fun! 

puzzle-to-print.com 

93 

http:puzzle-to-print.com


Answer Key 
p. 14 p.27 
A: 72, 17, 26,4, 84, 16, 44, 37 >,>,<,<,<,>,<,<,>,>,<,>,=, 
B: 9, 8, 31, 100, 82, 62 <,>,>,>,<,=,>,>,<,>,<,<,>,> 
C: 63, 17, 72, 1 

p. 15 p. 30 
A = 4, B = 10, C = 2, D = 6, E =1, F = 15, G = 17 11.) 312.21  12.) 734.35  13.) 734.75 
H = 27, I = 33, J = 3, K = 40, L = 22, M = 5, 14.) 438.22  15.)  373.41  16.) 451.59 
N = 19, O = 11, P = 16, Q = 24, R = 0, S = 12, 17.) 218.34  18.) 497.7  19.) 366.83 
T =  32, U = 30, V = 18, W = 7, X = 20, Y = 35, 20.) 752.92 
Z = 36. April showers bring May flowers and
everything’s in bloom. 
p. 17
1.) 350-110 = 240

240÷4 = 60 
60 + 20 = $80 

2.) 3(1.20) + 2(1.50) + 1.70 = 8.30
10 – 8.30 = 1.70 

She can buy another box of pens. 

p.32
1.) forty-five thousand three hundred and 
thirty-two
2.) twenty-three and one tenth
3.) four thousand two hundred and nineteen
4.) fifteen thousand seven hundred and seventy-
four 
5.) eight hundred and eighty-nine and five
tenths 
6.) seven hundred and seventy-five
7.) sixteen
8.)  four hundred and thirty-four and eleven
hundredths 

p. 18 p. 34 
3.) all animals: 85 + 6 + 4 = 95 6.4, 6.38 

95-13-1-4-1-5 = 25 .8, .79 
70 animals left 2.2, 2.16 

4.) 250(4+5) = 2,250 14.5, 14.48 
20(200) =  4,400 59.6, 59.62 
12(50) =  600 .8, .80 
Total =  $7,250 4.4, 4.37 

81.1, 81.10 
p. 20 p. 36 
1.) 12-5 = 7   2.)  4x8 = 32 a. 6256, b. 234, c. 9114, d. 600 
3.) (24÷6)x3 = 12   4.)  (15+7)÷2 = 11 e. 3008, f. 1710, g. 6400, h. 1817 
5.) 3(4+1) = 15   6.)  9-5+7 = 11 i. 6612, j. 540, k. 2499 
7.) (12 x 2) ÷3 = 8  8.) 14-8+5= 11 
9.) (35÷5) x 3 = 21 
p. 21 p.45 
dogs: 8, legs: 8, 40 1.) 19/35, 2.) 2/6, 3.) 18/40 4.) 19/24 
Dan’s age: 5, Sam’s age 7, 14 5.) 31/42,   6.) 19/18,   7.) 5/24,   8.) 37/28 
Teams: 5, Students: 15, 35, 60 9.) 41/30,  10.) 5/36,   11.) 3/10,  12.) 17/12 
Original price: 18, Sales price: 12, 24, 28 13.) 23/40, 14.) 7/40   15.) 29/20, 16.) 13/56 

p. 25 46. 
value of 5: 500,000 11/12,   1 5/12, 
value of 4: 4,000,000 1 3/8,  1 1/2, 

1,  9/14 

p. 26 p. 49 
1749.82, 17.4982 1.) 1 5/21, 2.) 1 17/24, 3.) 1 1/4 4.) 1 3/16, 
3290.47, 32.9047 5.) 1 29/36, 6.) 1 1/5 7.) 1 1/3, 8.) 1 9/16 
172.8, 1.728 
169.09, 1.6909 
17892.6, 178.926 
24232900.01, 242329.0001 
14.17, .1417 
68.49, .6849 1746.16, 17.4616 
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p.51 p. 74 
5 2/3 pizza, ½ cup 1.) 5x4x5 = 100  2.) 2x5x3 = 30 3.)  4x2x4 = 32 
4 ¾ meatballs, 7/12 fudge 4.) 2x4x3 = 24 5.) 3x5x3 = 45  6.) 3x4x2 = 24 
8 ½ cupcakes, 3 13/20 miles 7.) 5x2x4 = 40 8.) 4x5x5 = 100 9.) 5x5x5 = 125 

10.) 2x2x2 = 8 11.) 5x3x4 = 60 

p. 53 p. 75 
1.) 2 1/9 cups 2.) 7 mugs  3.) 9 lawns a.) 8  b.) 384  c.) 27   d.) 75  e.) 200   f.) 48 
4.) 36 days, 5.) 1 1/3 pounds g.) 49 h.) 96  i.) 1000 

p. 76
1a.) 9, 9/64   1b.) 6, ¾  2a.) 154, 77/32 

p. 56 p. 77 
$45, 10 2/3, ¼, 3/7 1.) Tank B 10,800-9750 = 1050 

2.) 1200 ÷ 120 = 10 cm
3.) 3,840 

p. 58 p. 80 
1.) 3 baskets 2.) $9.00 1.) 144  2.) 100   3.) 420,  4.)  1,728,  5.) 384 
3.) 1 ½ baskets 4.) $5.00 6.) 570  7.) 616   8.) 1300  9.)  748 
5.) 2 baskets, $6.00
6.) 1 basket, $ 3.00   7.) 3 baskets 8.)  $23.00 p. 81 

13.) 3,646.0803  14.) 567.6638 
15.) 11.844  16.)  2,880 

p. 61 p. 84 
1/10,   9/20 1.) M  2.) P  3.) H. 4.) G 5.) Q 6.) E

7.) (1,1)  8.) (4,3)  9.) (11,1)  10.) (2,12) 
11.) (0,4) 12.) (0,10) 

p. 86
A (4,5) B (4,4) C (2,2) D (2,1) E (0,3) F (1,3) G (3,5) 

p.62 p. 87 
1.) 1/7, 2.) 1/6, 3.) 1/7, 4.) 1/8 It’s a cat 
5.) 16/27, 6.) 3/16, 7.) 1/15 8.) 5/18 p. 88 
9.) 1/12, 10.) 5/18, 11.) 2/49 Tuesday to Wednesday

p. 89
12 kids, It could get lower than 9 

p. 66 p. 91 
1.) ¼ ÷ 3. They each had 1/12. 1.) square 2.) parallelogram 3.) rectangle 
2.) 6 ÷ 1/3. Jenna could share with 18 people. 4.) rhombus 5.) trapezoid 6.) rhombus

7.) parallelogram 8) parallelogram 9.) square
10.) square 11.) trapezoid  12..) rectangle 

p. 69 p. 92 
1.) 1,100 grams rhombus, kite, square, trapezoid, parallelogram 
2.) $3.25 rectangle 
3.) 12
4.) 4,825 grams of cherries 

p.71 
1.) 3 ½
2.) 25 ¼ You are 
p.72 finished! 
3.) 5 ¾
4.) 55 hours 
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WEBSITES 

More help and support for math enrichment can be found on a variety of
websites. The following is a list well-reviewed websites. 

Education World 
www.educationworld.com 

Math Levels: K-12th with more emphasis on the 
primary grades. 
Extra: free downloadable worksheets 

Education World presents a variety of math resources that all educators and 
parents can use to liven up instruction and support learning. 

This site links to www.freeprintableonline.com and has downloadable pdfs of
its own on critical thinking, math crossword puzzles, and hands-on math 
activities. 

Wyzant 

www.wyzant.com 

Math Levels: K-12th 
Extra: clear table of contents on front page 

As soon as you open the first page, you see all the topics you need for lessons,
examples, and worksheets. 

Math Pickle 

http://mathpickle.com/ 

Math Levels: K-12th 
Extra: good videos and activity resources 

Your students can take mini-lessons. Make it a game. Make it a fun project.
They will learn without realizing it! This math website has video support,
discussion boards, games. 
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Hooda Math 

www.hoodamath.com 

Math Levels: K-8th 
Extra: many fun online games to practice concepts 

This website is geared toward helping kids practice and learn through fun 
computer games. 

Arcademics 

https://www.arcademics.com 

Math Levels: K-6th grade 
Extra: arcade type games while practicing math 

Games are free, multi-player, and educational. The creator designed these
games while conscious about online safety. “Private” games can be set up
with a password, so a student and his/her friends could organize games to
play against each other in a private game! “Public” games can be joined by
anyone at anytime but there is no contact between the outside players and
the student. They also monitor player names and block inappropriate ones. 

Khan Academy 

https://www.khanacademy.org/ 

Math Levels: 3rd-12th 
Extra: easy-to-navigate, interactive lessons 

This website is full of helpful videos explaining all sorts of math topics. (they
have videos on other school subjects too).  They cover topics starting around 
3rd grade. 

Patrick JMT 

http://patrickjmt.com 

Math Levels: 3rd-12th 
Extra: easy-to-navigate with many videos. The “JMT” in Patrick JMT stands
for “Just Math Tutorials.” Math, math, and more math. This site has clear 
videos and pleasing graphics. 
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Appendix 

Glossary 

clipartpanda.com 

Harcourt School Publishers 

http://www.hbschool.com/glossary/math2/index5.html 
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addend 
A number that is added to another in an addition problem 

Example:
2 + 3 = 5 
The addends are 2 and 3. 

addition 
The process of finding the total number of items when two groups of items are
joined; addition is the inverse of subtraction 

Example: 

3 + 2 = 5 

area 
The number of square units needed to cover a surface 

Example: 

The area is 9 square units. 

Associative Property of Addition 
The property that states that the way addends are grouped does not change the sum 

Example:
(5 + 9) + 3 = 5 + (9 + 3)
14 + 3 = 5 + 12 
17 = 17 
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Associative Property of Multiplication 
The property that states that the way factors are grouped does not change the
product 

Example:
(2 x 3) x 4 = 2 x (3 x 4)
6 x 4 = 2 x 12 
24 = 24 

average 
The number found by dividing the sum of a set of numbers by the number of
addends. 

axis 
The horizontal or vertical number line used in a coordinate plane; the line at the
side or bottom of a graph 

Example: 
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bar graph 
A graph that uses horizontal or vertical bars to display countable data 

Example: 

base 
A number used as a repeated factor 

Example:
83= 8 x 8 x 8. The base is 8. 

base 
A side of a polygon or a face of a solid figure by which the figure is measured or
named 

Examples: 
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50 beans 

benchmark 
A familiar number used as a point of reference 

Example: 

Use the benchmark to decide which is the most reasonable number 
of beans in the jar. 

100 400 4,000 

Benchmark: 50 beans 

A reasonable number of beans in the jar is 400. 

billion 
One thousand million 

Example: 

Billions Millions Thousands Ones 

Hundred Ten One Hundred Ten One Hundred Ten One Hundred Ten One 
s s s s s s s s s s s s 

1, 0 0 0, 0 0 0, 0 0 0 

capacity 
The amount a container can hold when filled 

Example: 
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Jog 

Walk 

Warm Up 

OCJ 

cardinal number 
A number that tells how many 

Examples:
4 puppies
93 cents 

centimeter (cm) 
A metric unit for measuring length 

.01 meter = 1 centimeter 

circle graph 
A graph the shows how parts of the data are related to the whole and to each other 

Example: 

closed figure 
A figure that begins and ends at the same point 

Examples: 
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common factor 
A number that is a factor of two or more numbers 

Example: 

factors of 6: 1, 2, 3, 6 

factors of 12: 1, 2, 3, 4, 6, 12 

The common factors of 6 and 12 are 
1, 2, 3, and 6. 

common multiple 
A number that is a multiple of two or more numbers 

Example: 

multiples of 4: 4, 8, 12, 16, 20, 24 

multiples of 6: 6, 12, 18, 24, 30 

A common multiple of 4 and 6 is 24. 

Commutative Property of Addition 
The property that states that when the order of two or more addends is changed, the
sum is the same 

Example: 

4 + 5 = 5 + 4 

Commutative Property of Multiplication 
The property that states that when the order of two or more factors is changed, the
product is the same 

Example: 

5 x 7 = 7 x 5 
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composite number 
A whole number having more than two factors 

Example: 

Composite Not Composite 
Numbers Numbers 

Number Factors Number Factors 

4 1, 2, 4 1 1 

6 1, 2, 3, 6 2 1, 2 

8 1, 2, 4, 8 3 1, 3 

9 1, 3, 9 5 1, 5 

coordinate plane 
A plane formed by two intersecting and perpendicular number lines called axes 

Example: 
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coordinates 
The numbers in an ordered pair 

Example: 

The coordinates of A are (1, 3). 
The coordinates of B are (-4, -3). 

cubic unit 
A unit of volume with dimensions 1 unit x 1 unit x 1 unit 

Example: 

4 cubic units 

cup 
A customary unit used to measure capacity 

8 ounces = 1 cup 
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decimal point 

0 !'3 

A zJro is used to show 
there are no ones. 

1,623,051 � 
0.053� 
32.4� 
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3 0 5 1 

0 0 5 3 
3 2 4 

data 
Information collected about people or things. 

decimal number 
A number with one or more digits to the right of the decimal point 

Example: 

3.27 

decimal point 
A symbol used to separate dollars from cents in money, and the ones place from the
tenths place in decimal numbers 

Example: 

decimal system 
A system of computation based on the number ten 

Example: 

107 



3 
4 ._ d'enominator 

decimeter 
A unit of length in the metric system 

10 decimeters = 1 meter 

denominator 
The number below the bar in a fraction that tells how many equal parts are in the
whole 

Example: 

descending 
From greatest to least number 

Example: 

These numbers are in descending order.
10, 9, 8, 7, 6, 5, 4, 3, 2, 1 

difference 
The answer in a subtraction problem 

Example: 

8 

8 – 5 = 3 – 5 

3 

3 is the difference. 

digit 
Any one of the ten symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9 used to write numbers 
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7 
am 
- 211 

0 

dimension 
A measure in one direction; the length, width, or height of a figure 

Distributive Property of Multiplication 
The property that states that multiplying a sum by a number is the same as
multiplying each addend by the number and then adding the products 

Example: 

3 x (4 + 2) = (3 x 4) + (3 x 2) 
3 x 6 = 12 + 6 
18 = 18 

dividend 
The number that is to be divided in a division problem 

Example: 

35 ÷ 5 = 7 
The dividend is 35. 

divisible 
A number is divisible by another number if the quotient is a whole number and the
remainder is zero 

Example: 

21 is divisible by 3. 
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division 
The process of sharing a number of items to find how many groups can be made or
how many items will be in each group; division is the inverse of multiplication 

Example: 

6 ÷ 3 = 2 

divisor 
The number that divides the dividend. 

Example: 

18 ÷ 3 = 6 

The divisor is 3. 

equation 
An algebraic or numerical sentence that shows that two quantities are equal 

Examples: 

3 + 7 = 10 

4 – 1 = 3 

12 + n = 21 

equilateral triangle 
A triangle with three congruent sides 

Example: 
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¾ and ~ nafliil0 ~he salliil@ amount. 

So, ¾ and ~ are equivalent. 

3 6 
"' 4 8 

3 6 
4 and 8 nal'lil9 the sal'lil9 amount. 

c,-_ 3 6 . I....+ f. •· ""-', 4 an.d 8 are equrva..,., �1 rac,1oos. 

3 6 
4 8 

equivalent 
Having the same value 

Example: 

equivalent decimals 
Decimals that name the same amount 

Example: 

0.5 = 0.50 = 0.500 

equivalent fractions 
Fractions that name the same amount 

Example: 
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•••• The ratio of yellow to red is for 1 
The ra1tios f and~ are equivalent. 

2 _ 1 
4 - 2 

--

Find 4 x dif d = '6. 
4 x 6 ~ Replac1e d w 'th 6. 

J, 
24 

equivalent ratios 
Ratios that make the same comparisons 

Example: 

estimate (noun) 
A number close to an exact amount 

estimate (verb) 
To find a number that is close to an exact amount 

Example: 

32 x 9 

30 x 10 = 300 estimate 

32 x 9 is about 300. 

evaluate 
To find the value of a numerical or algebraic expression 

Example: 
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expon ent 

+ 
base- 83 = 8 x 8 x 8 

expanded form 
A way to write numbers by showing the value of each digit 

Examples: 

635 = 600 + 30 + 5 

1,479 = 1,000 + 400 + 70 + 9 

exponent 
A number that shows how many times the base is used as a factor 

Example: 

The exponent is 3, indicating that 8 is used as a factor 3 times. 

expression 
A mathematical phrase that combines numbers, operation signs, and sometimes
variables, but doesn't have an equal sign 

Examples: 

4 + 3 9 – 2 

3 x (2 + 6) 4 + n 

factor 
A number that is multiplied by another number to find a product 
Example: 

4 

4 x 7 = 28 x 7 

28 

The factors are 4 and 7. 
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36 

/\ 
4 X 9 

/\ /\ 
2 X 2 3 X 3 

1 1 
3 3 

11 • f . 
3 1s a ract1on .. 

factor tree 
A diagram that shows the prime factors of a number 

Example: 

The prime factors of 36 are 2 and 3. 

foot (ft) 
A customary unit for measuring length or distance 

1 foot = 12 inches 

formula 
A rule that is expressed with symbols 

Example: 

formula for area of a rectangle: 

Area = length x width or A = l x w 

fraction 
A number that names a part of a whole or a part of a group 

Example: 
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1 Gallon 

frequency 
The number of times an event occurs 

frequency table 
A table that uses numbers to record data about how often something happens 

Example: 

FREQUENCY TABLE 

Day Number of Students 
(Frequency) 

Monday 15 

Tuesday 13 

Wednesday 5 

Thursday 9 

Friday 17 

gallon (gal) 
A customary unit for measuring capacity 

4 quarts = 1 gallon 
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gram (g) 
A metric unit for measuring mass 

1,000 milligrams = 1 gram 

greater than (>) 
A symbol used to compare two numbers, with the greater number given first 

Example: 

8 > 6 

8 is greater than 6. 

greatest common factor (GCF) 
The greatest factor that two or more numbers have in common 

Example: 

18: 1, 2, 3, 6, 9, 18 

30: 1, 2, 3, 5, 6, 10, 15, 30 

6 is the GCF of 18 and 30. 

height 
The length of a perpendicular from the base to the top of a plane figure or solid
figure 

Example: 

height 
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L 16o or0.01 

2x3<8 6+5>9 

t t 
is less than is greater than 

hexagon 
A polygon with six sides and six angles 

Examples: 

hundredth 
One of one hundred equal parts 

Example: 

inch (in.) 
A customary unit used for measuring length 

12 inches = 1 foot 

inequality 
A mathematical sentence that shows that two amounts are not equal 

Examples: 
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negative integers pos iti ve intege rs 

FOURTH-GRADE FUND-RAISER 

!i~~ l 11111111 111 
The O i 5 10 15 al 2i ?.O 35 40 45 EO 55 
inteival __J Dollars Earned 
is 5. 

integers 
The set of whole numbers and their opposites 

Example: 

interval 
The distance between one number and the next on the scale of a graph 

Example: 

inverse operations 
Opposite operations that undo each other; addition and subtraction are inverse
operations; multiplication and division are inverse operations 

Examples: 

5 + 4 = 9, so 9 – 4 = 5 

3 x 4 = 12, so 12 ÷ 4 = 3 
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2:om 

isosceles triangle 
A triangle with two congruent sides 

Example: 

kilogram (kg) 
A metric unit for measuring mass 

1,000 grams = 1 kilogram 

kiloliter (kL) 
A metric unit for measuring capacity 

1,000 liters = 1 kiloliter 

kilometer (km) 
A metric unit for measuring length 

1,000 meters = 1 kilometer 
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1- 3, 
4 - 12 

_§_ = 10 } . LCD for ¾ and i 
6 12 

least common denominator (LCD) 
The least common multiple of two or more denominators 

Example: 

least common multiple (LCM) 
The smallest number, other than zero, that is a common multiple of two or more
numbers 

Example: 

multiples of 6: 6, 12, 18, 24, 30, 36 

multiples of 9: 9, 18, 27, 36, 45, 54 

The LCM of 6 and 9 is 18. 

less than (<) 
A symbol used to compare two numbers, with the lesser number given first 

Example: 

6 < 8 

6 is less than 8. 

like fractions 
Fractions that have the same denominator 

Example: 

1 = 2 
4 4 
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line 
A straight path in a plane that goes on forever in opposite directions 

Example: 

line AB or line BA 

linear unit 
A measure of length, width, height, or distance 

Examples: 

An inch is about the 
length of your
thumb from the first 

knuckle to the tip. 

A yard is about the 

length of a baseball
bat. 

A 
foot 
is 

about the height of 
a cat. 

A mile is about the 
distance you can
walk in 20 minutes. 
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line graph 
A graph that uses a line to show how data change over time 

Example: 

line plot 
A graph that shows frequency of data along a number line 

Example: 

line segment 
A part of a line that includes two points, called endpoints, and all the points between
them 

Example: 

line segment AB or line segment BA 
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liter (L) 
A metric unit for measuring capacity 

1 liter = 1,000 milliliters 

map scale 
A ratio that compares the distance on a map to the actual distance 

Example: 

The scale is 1 cm to 100 mi. 

mean 
The number found by dividing the sum of a set of numbers by the number of
addends; see also average 

Example: 

74, 91, 63, 92, 85 

The mean of 74, 91, 63, 92, and 85 is 81. 

median 
The middle number or the average of the two middle numbers in an ordered set of
data 

Example: 

The median of 1, 3, 4, 6, and 7 is 4. 
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meter 
A metric unit for measuring length and distance 

1 meter = 100 centimeters 

mile 
A customary unit for measuring length and distance 

5,280 feet = 1 mile 

milligram 
A metric unit for measuring mass 

1,000 milligrams = 1 gram 

milliliter (mL) 
A metric unit for measuring capacity 

1,000 milliliters = 1 liter 

millimeter (mm) 
A metric unit for measuring length 

1 millimeter = 0.001 meter 

million 
1,000 thousands; written as 1,000,000 

Example: 

Millions Thousands Ones 

Hundreds Tens Ones Hundreds Tens Ones Hundreds Tens Ones 

1, 0 0 0, 0 0 0 

124 



10 rn 10 10 
.::...1 ~ ~ 2::..! 

10 20 30 40 -- multiples o1 10 

mixed number 
A number represented by a whole number and a fraction 

Example: 

1 
2 

2 

multiple 
The product of a given whole number and another whole number 

Examples: 

multiplication 
The process of finding the total number of items in equal-sized groups, or of finding
the total number of items in a given number of groups when each group contains the
same number of items; multiplication is the inverse of division. 

Example: 

3 x 4 = 12 
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multistep problem 
A problem requiring more than one step to solve 
Example: 

The soccer players sold bottles of water to
earn money for equipment. They charged
$2.25 for each bottle of water. They sold 52 
bottles on Saturday and 45 bottles on
Sunday. How much did they earn? 

Step 1 

Add to find the total number of bottles sold. 

52 bottles sold on Saturday 

+45 bottles sold on Sunday 

97 

The players sold 97 bottles of water. 

Step 2 

Multiply to find the amount of money
earned. 

$2.25 price for each bottle 

x 97 total number of bottles 

$218.25 

The players earned $218.25 

number line 
A line with equally spaced tick marks named by numbers 

Example: 
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numerator 
The number above the bar in a fraction that tells how many equal parts of the whole
are being considered 

Example: 

octagon 
A polygon with eight sides 

Examples: 

opposites 
Two numbers that are the same distance, but in opposite directions, from zero on a
number line 

Example: 

These pairs of numbers are opposites on the number line. 
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ordered pair 
A pair of numbers used to locate a point on a coordinate plane; the first number tells
how far to move horizontally, and the second number tells how far to move vertically 

Example: 

(1,2) represents 1 unit to the right of zero and 2 units up. 

order of operations 
Rules for performing operations in expressions with more than one operation 

1. Do the operations inside parentheses. 

2. Multiply any exponents. 
3. Multiply and divide from left to right. 

4. Add and subtract from left to right. 

Example: 

6 + (4 x 2) ÷ 2 – 5 Multiply inside parentheses. 
6 + 8 ÷ 2 – 5 Divide. 
6 + 4 – 5 Add. 
10 – 5 Subtract. 
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origin 
The point where the x-axis and the y-axis in the coordinate plane intersect, (0, 0) 

Example: 

ounce (oz) 
A customary unit for measuring weight 

16 ounces = 1 pound 

parallel lines 
Lines in a plane that never intersect 

Example: 
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parallelogram 
A quadrilateral whose opposite sides are parallel and congruent 

Examples: 

parentheses 
The symbols used to show which operation or operations in an expression should be 
done first 

Example: 

(12 + 4) – 3 

pentagon 
A polygon with five sides 

Examples: 
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percent 
The ratio of a number to 100 

Example: 

40% of the squares are shaded. 

perimeter 
The distance around a figure 

Example: 

2 cm + 3 cm + 3 cm = 8 cm 
The perimeter of this figure is 8 centimeters. 

period 
Each group of three digits separated by commas in a multi-digit number 

Example: 
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perpendicular lines 
Two lines that intersect to form four right angles 

Example: 

pint (pt) 
A customary unit for measuring capacity 

2 cups = 1 pint 

place value 
Place value determines the value of a digit in a number, based on the location of the
digit. 

Example: 
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point 
An exact location in space, usually represented by a dot 

Example: 

point A 

polygon 
A closed plane figure formed by three or more line segments 

Examples: 

positive integer 
Any integer greater than zero 

Example: 

pound (lb) 
A customary unit for measuring weight 

16 ounces = 1 pound 
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What is t he prime 
factor ization of 40? 

40 
{ \ 

s x s 
{ \ 

4 X 2 
/ \ 

2 X 2 

So; 40 = 2 X 2 X 2 X 5. 

prediction 
A reasonable guess as to what will happen 

prime factorization 
A number written as the product of all its prime factors 

Example: 

prime number 
A whole number greater than 1 that has exactly two factors, one and itself 

Example: 

Prime Not Prime 

Number Factors Number Factors 

2 1, 2 4 1, 2, 4 

3 1, 3 6 1, 2, 3, 6 

5 1, 5 9 1, 3, 9 
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prism 
A solid figure that has two congruent, polygon-shaped bases, and other faces that
are all rectangles 

Examples: 

rectangular prism triangular prism 

product 
The answer to a multiplication problem 

Example: 

6 

6 x 2 = 12 x 2 

12 

The product is 12. 

Property of One 
The property that states that the product of any number and 1 is that number 

Examples: 

5 x 1 = 5 

16 x 1 = 16 
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proportion 
An equation that shows that two ratios are equal 

Example: 

quadrilateral 
A polygon with four sides 

Examples: 

quart (qt) 
A customary unit for measuring capacity 

Example: 

2 pints = 1 quart 

quotient 
The number, not including the remainder, that results from dividing 
Example: 

35 ÷ 5 = 7 

The quotient is 7. 
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radius 
A line segment with one endpoint at the center of a circle and the other endpoint on
the circle 

Example: 

radius 

range 
The difference between the greatest number and the least number in a set of data 

Example: 

Heights of Fifth Graders 

Height in Inches Number of Students 

49 | 

50 ||| 

51 || 

52 |||| 

53 |||| 

54 || 

55 | 

Greatest Least 
number number Range 

55 –49 = 6 
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ratio 
The comparison of two numbers by division 

Example: 

Compare: Ratio: Type of Ratio: 

red counters to all counters 2 to 5 part to whole 

all counters to red counters 5 to 2 whole to part 

red counters to yellow counters 2 to 3 part to part 

reciprocal 
One of two numbers whose product is 1; two numbers are reciprocals of each other if
their product equals 1 

Example: 

rectangle 
A parallelogram with four right angles 

Example: 
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rectangular prism 
A solid figure in which all six faces are rectangles 

Example: 

regular polygon 
A polygon in which all sides are congruent, and all angles are congruent 

Examples: 

rhombus 
A parallelogram with four congruent sides 

Example: 
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right angle 
An angle formed by perpendicular lines, line segments, or rays and with a measure
of 90° 

Example: 

rounding 
Replacing a number with one that tells about how many or how much 

Examples: 

374 rounds to 370. 

1,520 rounds to 1,500. 

scale 
On a graph, the numbers placed at fixed distances to help label the graph 

Example: 
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scalene triangle 
A triangle with no congruent sides 

Example: 

simplest form 
A fraction is in simplest form when the numerator and denominator have only 1 as
their common factor 

Example: 

solid figure 
A three-dimensional figure 

Examples: 

sphere cube 

cylinder rectangular prism 

cone square pyramid 
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solution 
A value that, when substituted for a variable in an equation, makes the equation 
true 

Example: 

x + 4 = 7 

Since 3 + 4 = 7, then x = 3. 

square 
A rectangle with 4 equal sides 

Example: 

square number 
The product of a number and itself 

Example: 

3 x 3 = 9; 9 is a square number. 

square unit 
A unit of area with dimensions 1 unit x 1 unit 

Example: 

1 square unit 
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standard form 
A way to write numbers using the digits 0-9 

Example: 

3,027 

subtraction 
The process of finding how many are left when a number of items are taken away
from a group of items; the process of finding the difference when two groups are
compared; subtraction is the inverse of addition 

Example: 

6 – 2 = 4 

sum 
The answer to an addition problem 

Example: 

12 + 7 = 19 
The sum is 19. 

surface area 
The sum of the areas of all the faces, or surfaces, of a solid figure 

Example: 

Surface Area = A + B + C + D + E + F 

= 8 + 6 + 12 + 6 + 12 + 8 = 52 

The surface area is 52 units2. 
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survey 
A method of gathering information about a group 

tally table 
A table with categories for recording each piece of data with tally marks as it is
collected 

Example: 

tangram 
A puzzle consisting of seven polygon-shaped pieces that can be rearranged to make
various figures or shapes 

Example: 

tenth 
A decimal or fraction that names 1 part of 10 equal parts 

Example: 
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ten-thousandth 
A decimal or fraction that names 1 part of 10,000 equal parts 

Example: 

0.0035 = thirty-five ten-thousandths 

thousandth 
A decimal or fraction that names 1 part of 1,000 equal parts 

Example: 

three-dimensional 
Measured in three directions, such as length, width, and height 

Example: 

height 

width 

length 

The rectangular prism is a three-dimensional figure. 
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ton (T) 
A customary unit for measuring weight 

2,000 pounds = 1 ton 

trapezoid 
A quadrilateral with one pair of parallel sides 

Examples: 

triangle 
A polygon with three sides 

Examples: 

two-dimensional 
Measured in two directions, such as length and width 

Example: 

width 

length 
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unlike fractions 
Fractions with different denominators 

Example: 

variable 
A letter or symbol that stands for one or more numbers 

Example: 

volume 
The measure of the amount of space a solid figure occupies 

Example: 

The volume of this figure is 24 cubic units. 

whole number 
One of the numbers 0, 1, 2, 3, 4, . . . The set of whole numbers goes on without end. 
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word form 
A way to write numbers in standard English 

Example: 

257 is: two-hundred fifty-seven 

x-axis 
The horizontal number line on a coordinate plane 

Example: 

x-coordinate 
The first number in an ordered pair, which tells the distance to move right or left
from (0, 0) 

Example: 
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y-axis 
The vertical number line on a coordinate plane 

Example: 

y-coordinate 
The second number in an ordered pair, it tells the distance to move up or down from
(0, 0) 

Example: 

Zero Property of Addition 
The property that states that when you add zero to a number, the sum is that 
number 

Examples: 

4 + 0 = 4 

59 + 0 = 59 
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Zero Property of Multiplication 
The property that states that when you multiply by zero, the product is zero 

Examples: 

13 x 0 = 0 
0 x 7 = 0 
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Tables Customary Units 
Length 

1 foot (ft) = 12 inches (in.) 
1 yard (yd) = 3 feet or 36 inches 
1 mile (mi) = 1, 760 yards or 5,280 feet 

Capacity 
1 tablespoon (tbsp) = 3 teaspoons (tsp) 
1 cup (c) = 8 fluid pines (fl oz) 
1 pint (pt) = 2 cups 
1 quart (qt) – 2 pints 
1 gallon (gal) = 4 quarts 

Mass/Weight 
1 pound (lb) = 16 ounces (oz) 
1 ton (T) = 2,000 pounds 

Time 

1 minute (min) = 60 seconds (sec) 

1 hour (hr) = 60 minutes 

1 day = 24 hours 

1 week (wk) = 7 days 

1 year (yr) = 12 months 

1 year = 365 days 

1 leap year = 366 days 
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Metric Units 
Length 

1 meter (m) = 1,000 millimeters (mm) 
1 meter (m) = 100 centimeters 
1 meter (m) = 10 decimeters 
1 kilometer (km) = 1,000 meters 

Capacity 
1 liter (L) = 1,000 milliliters 
1 metric cup = 250 milliliters 
1 kiloliter (kL) = 1,000 liters 

Mass/Weight 
1 gram (g) = 1,000 milligrams (mg) 
1 kilogram (kg) = 1,000 grams 

Formulas 

Perimeter of a polygon = sum of the lengths of the sides 

Perimeter of a rectangle: P = 2l + 2w 

Perimeter of a square: P = 4s 

Circumference of a circle: C = d 

Area of a circle: A = r2 

Area of a rectangle: A = lw 

Area of a parallelogram: A = bh 

Area of a triangle: A = ½bh 

Volume of a rectangular prism: V = lwh 

Volume of a triangular prism: V = ½Bh 
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Symbols 
= is equal to 
≠ is not equal to 

> greater than 
< less than 
≈    approximately 

3:8,⅜,3 to 8  ratio of 3 to 8 

%      percent 
┴ perpendicular lines 
║ parallel lines 
↔  line 
(x,y)    ordered pair 
    pi ( approximately 3.14) 
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