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ABSTRACT 

 This qualitative study examined what grouping methods, heterogeneous or 

homogeneous, motivate students the most while participating in challenging mathematics 

problem solving activities using cooperative learning. This study was completed at an 

elementary school in eastern Pennsylvania that is part of a suburban school district with a 

student population of approximately 3,100 students. The study involved a fourth grade 

inclusive classroom consisting of twenty-two students. For the purpose of grouping, the 

students were identified as gifted, high ability, on-level, or approaching level. All groups 

consisted of three to five students, and homogeneous groups were composed of a mix of 

gifted and high ability as one group, or on-level and approaching level students as 

another group. Heterogeneous groups were compiled using a mix of various levels of 

students. Data gathering methods consisted of participant observations, reflective memos, 

student surveys/questionnaires, student work, and student interviews. All data was kept in 

a researcher log. Over the course of four months students participated in equal numbers 

of heterogeneous and homogeneous activities. When students work in heterogeneous 

groups, student scaffolding allowed everyone to work on the same challenging open-

ended problems, but when working in homogeneous groups, all students were challenged 

with problems differentiated to meet the needs of the varied student populations. The 

study documents the strengths and weaknesses of the distinctive groups, revealing the 

necessity of the teacher’s role to be attentive to the student’s needs, as students’ attitudes, 

abilities, relationships, and social skills all affected the collaborative experience. The 

findings suggest while there are benefits to both grouping methods, with a slightly more 

favorable preference for homogeneous grouping, utilizing a mix of grouping methods 

may be the preferred choice as student motivation is enhanced by both. 
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RESEARCHER’S STORY 
 

Many teachers come right out of college and reflect back upon their experiences 

as a student, but thinking back to my own school days is way too far back to remember. 

You see, teaching is a second career for me that I began later in life, after managing an 

international modeling agency where I received quite an education! I was one of the five 

founders of the Elite Modeling Agency, and I remember just how much hard work went 

into developing what would go on to become the number one modeling agency in the 

world. Within just a few years, we would have twenty-four locations in major cities all 

around the world, and I was directly responsible for the overall supervision of the seven 

North American offices.  

In order to stay at the top of such a viciously competitive industry, every single 

person hired in the company was expected to work up to his or her potential.  I had the 

opportunity to interact with people from around the world, and even in the seventies, 

eighties, and nineties, there was plenty of global competition to go around. As a result, I 

was always sensitive to keeping our United States operations as the leading force in our 

network. I had a strong work ethic, and as the director of the company, my job was to 

motivate people to strive for excellence in an attempt to produce the necessary results to 

retain our leading position in the industry. 

 I remained with Elite for twenty-two years until I could no longer balance the job 

with my responsibility as a mother of two wonderful children, who were at the time seven 

and eleven. I chose to retire from the challenging, yet exciting, fashion industry, and 

moved to Pennsylvania with my husband and our two children. After a short ‘retired’ life, 

I realized that I wanted to work, but I wanted a profession that would allow me to have 
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some flexibility to spend time with my family. I had always loved children, so I was 

convinced that becoming a teacher was my next calling in life.  

Because I had not gone to college before I started working in the business world, 

I began my undergraduate degree at the age of forty-two. Taking classes with all the 

traditional age students made the challenge of returning to school a bit more 

uncomfortable, but my experience in life had taught me that whenever something is 

difficult, the best thing to do is do it! I put the same effort in to my schoolwork that I did 

when I had worked in New York: Strive for excellence, remain committed, learn as much 

as you can, and be the best you can be. While I believe that the traditional age students 

were often quicker and brighter, I worked hard to achieve my personal best. 

 While working on my elementary education certification, I had the opportunity to 

compare what I was learning about best practices with what my own children’s teachers 

were doing in the classroom. At times I found myself frustrated with the traditional ‘one 

size fits all’ style that many of the teachers employed in their classrooms, in contrast with 

the contemporary research on instructional differentiation that I had been examining. I 

saw little evidence of differentiated instruction, cooperative learning, literature circles, or 

use of technology, just to name a few. Everyone seemed to get the same information, and 

if a child did not grasp something fully, too bad, it was time to move on. Learning was 

not intended to be personally relevant, and many students were not motivated or stretched 

to their fullest potential.  I recognize that I have always had high expectations—for 

myself, for my staff in New York, and for my children, so it was not surprising that I also 

had high expectations for their teachers. But I believe that teachers have a tremendous 

influence on the students in their classrooms, and as a result, we owe it our students and 

their parents to make every effort to help all children achieve to their fullest potential.   
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 I graduated with a Bachelors of Arts in Elementary Education and was also 

certified to teach Special Education N-12. I was fortunate to be hired by the school 

district where I did my student teaching, and for my initial assignment as a first grade 

teacher, I was informed that I would have three gifted students, including two brothers 

from a set of triplets and an Asian American girl. These three children were extremely 

bright, already completing the first Harry Potter book in first grade, and so began my 

journey as a second-career primary education teacher. Though I was lacking experience 

as a teacher, I felt motivated by the opportunity I was given to make a difference in the 

lives of my students. I would do my best to challenge all of them to succeed.  

 The three gifted students were often included in whole group activities as they 

enjoyed the same things that other six and seven year old children enjoyed; however, 

during reading, writing, and math they received differentiated activities along with two 

other higher-level children in my class. I did my best to find ways to motivate them with 

learning opportunities that fit their needs, while providing the necessary supports for the 

other students in the room, but the experience of working with these students is where I 

began to question the attention, or lack thereof, that we as educators give our strongest 

students. There were many successful pieces in place for supporting students who 

struggled, but I did not feel that gifted students, who also have special needs, received the 

support they needed or deserved.  

I heard about studies that showed the United States trailing behind many 

countries in several subjects, including mathematics. There was mounting evidence at the 

beginning of the twenty-first century that the growing global economy was threatening 

the relatively taken for granted dominance of the United States for the last half a century. 

As I do not believe that natural intelligence guarantees success, I believed that gifted and 
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highly able students must learn to work hard and struggle as do other children in school, 

and doing the same work that everyone else is doing would not stretch these children to 

their fullest potential. Regurgitating work they had already mastered would not keep 

them engaged. It would not keep them motivated. It would not provide them with the 

foundation that they needed to go on to achieve great success in this country, or beyond. 

Believing that students’ opportunities begin with a good education, my instinctive and 

developed ‘strive for excellence, remain committed, learn as much as you can, and be the 

best you can be’ attitude became a value that I hoped to instill in all my students.  

September of 2005 was my second year as a first grade teacher, and though there 

were no students identified as gifted, at the beginning of  the school year,  I could tell that 

I had six students who were more advanced than their classmates. They read at a much 

higher level, understood math concepts more quickly, and generally had a greater 

understanding of the first grade science and social studies curriculum. As the year 

progressed, several of the children would become identified as gifted. During that year I 

struggled with finding a balance between challenging this small group of students, while 

continuing to support and develop the other students in my class. It was during this year 

that I took a graduate course entitled Teacher as Researcher and conducted an action-

research study where I examined the results of providing differentiated activities to a 

group of six highly able students in language arts. My action research followed “the 

principle of systematic inquiry based on on-going reflection” (Hendricks, 2006, p. 9).  

This group consisted of one gifted student, two students who would later be 

identified as gifted, two additional students who were clearly above grade level in 

language arts and math, and one student who was repeating first grade. He had been my 

youngest student the year before and had struggled the entire year. After completing a 
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year of first grade, he was further ahead of the majority of the students in my class, and as 

a result, I included him in this group. Each of the students in this homogeneous group 

worked together researching two animals of their choice. They were provided with a list 

of questions in order to guide their research. As the students read various books, took 

notes on their readings, and recorded their findings on Venn Diagrams in preparation for 

presentation, I worked with the other students on mastering first grade benchmarks, such 

as developing their phonemic awareness. My study emphasized the need to differentiate 

my instruction to keep gifted and highly able students intrinsically motivated, essential to 

keep them interested in learning. The overall results demonstrated that the independent 

group of students was motivated by the enriched activity and very much enjoyed working 

together. By cooperating in this homogeneous group, the students were able to 

collaborate, stay directed, and stay motivated to learn while I was working with the 

remainder of the class.  

 The following year I moved to fourth grade. That year there were four gifted 

students identified out of approximately ninety students.  I was to receive two, and the 

remaining two were put into another classroom. I remember it bothering me that these 

students were split into different classrooms. I felt that these kids should have the 

opportunity to interact with other high achieving students. In addition to these two 

identified gifted students, my classroom included seven learning support students ranging 

in academic levels from kindergarten to third grade, and thirteen students performing at 

grade level or slightly beyond a fourth grade level.  

 My second year as a fourth grade teacher yielded the same extremes of gifted, 

learning support, and everyone in-between. I knew I needed to continue my differentiated 

instruction to motivate all my students, but it was quite a challenge with the tremendous 
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difference in abilities. As my students sat together in small groups of four or five 

students, math was especially difficult, and I struggled with finding the right seating 

arrangements where students could find support from their peers, but still have a positive 

sense of self-satisfaction. I noticed that when I partnered students who excelled at math 

together with students who struggled in math, the stronger students often appeared bored 

and disconnected. As I changed my groups quite often, I also noticed that there always 

seemed to be more energy in the classroom when students worked with peers performing 

at the same academic level, and students seemed more focused and attentive.  

 My desire was to help every child be successful, from my learning support 

students to those who had received a gifted designation. My experience of 

homogeneously grouping high ability and gifted students for enrichment purposes while I 

worked with the others students to help them master the grade level material, proved to 

be a successful strategy; and yet, I knew that a great deal of research supported 

heterogeneous grouping. I began to question “What is the right mix of students in 

grouping practices? How can I group my students in math so they are engaged and 

learning as much as possible? How can I make certain that my gifted and highly able 

students are learning and being challenged?  How can I make certain that my learning 

support and on level students master the required material, while developing an 

appreciation for mathematics, and maintaining a positive sense of self?”  It was at that 

time that I decided to examine the options teachers have for grouping students in 

mathematics in order to motivate all my students. 
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LITERATURE REVIEW 
 

Introduction 

 In today’s elementary classrooms, teachers are expected to teach a diverse 

population of students who arrive with varying academic abilities (Tomlinson, 2003). 

“The field of special education has moved toward inclusion,” which places children with 

various special education needs in their classrooms (Tomlinson, 2003, p. 2). Teachers 

may have exceptional students with learning disabilities who are to be taught in the “least 

restricted environment,” meaning “a setting that is as similar as possible to the one in 

which children who do not have a disability are educated” (Santrock, 2001, p. 224); 

however, they may also have students who have been identified as gifted, often defined 

as children who have an IQ of 120 or higher (Sanstrock, 2001). In addition, most 

elementary classrooms also have a wide range of students who fall somewhere in-

between these two extremes. As a result of this diversity in classrooms, teachers are 

“required to respond to a broader range of academic needs” (Pierce & Adams, 2004, p. 

58). The teacher’s goal is to find the right instructional strategies to meet the needs of all 

her students (Pierce et al., 2004). In order to understand her students’ needs, the teacher 

takes a broad look at the present achievement levels in order to identify the different 

levels of students in the classroom (Tomlinson, 2001).  

 Though the exact specification for qualifying as gifted may change from state to 

state, a child identified as gifted, is typically a student who shows a high academic 

intelligence in one or more domains, and as a result receives a gifted individualized 

education program (GIEP). This individualized plan is meant to provide gifted students 

with the opportunity to learn at a level that is “consistent with their individual needs, 

outstanding abilities, and potential for performing at high levels of accomplishment ” 
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(PDE, 2004). There are other students who may be extremely intelligent but for one 

reason or another do not meet the requirements to qualify for gifted programs. These 

students, along with their gifted counterparts, are often referred to as academically 

talented (Tomlinson, 2001), higher level (Andrews, McFeggan, & Patterson, 1998), high 

ability (Oakes, 1985; Lou, Abrami, Spence, Paulsen, Chambers, & d’Apollonio, 1996; 

Andrews et al., 1998; Ireson & Hallam, 2001), or advanced learners (Tomlinson, 2001).  

 Students may also be in need of special education services for a variety of other 

reasons, and for those identified students, an individualized education plan (IEP) is 

written outlining the services that child is to receive (Turnbull, Turnbull, Shank, & Smith, 

2002). “By definition, children do not have a learning disability unless they have an 

academic problem,” (Santrock, 2001, p. 207) and consequently, in research literature 

these students are often referred to as low achievers (Feldhusen & Moon, 1991; Slavin, 

1990), low ability (Oakes, 1985; Lou et al., 1996; Andrews et al 1998; Ireson & Hallam, 

2001; Kulik & Kulik, 1982), lower level (Andrews et al., 1998), struggling students 

(Tomlinson, 2001), or approaching level students (Macmillan/McGraw-Hill, 2006). 

These children are supported by individualized education plans that provide instructions 

for how best to meet their needs, as well as “assurance that the student will benefit from 

special education and have real opportunities for equal educational opportunity” 

(Turnbull et al., 2002, p. 59).  

 Tomlinson (2001) broadly defined two categories that represent the varying 

needs of students: “those who are advanced and those who struggle” (p. 10). While it 

represents a tremendous range of students, it is a good place to begin when thinking about 

the diversity in our classrooms. Of course there are also students who would not be 

referred to as advanced or struggling. These are the students who are working at the grade 
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appropriate level, and as a result are at times referred to as on-level (Macmillan/McGraw-

Hill, 2006), middle (Andrews et al., 1998), medium ability (Lou et al., 1996), or average 

ability students (Slavin, 1990; Ireson & Hallam, 2001; Kulik & Kulik, 1982). Clearly, 

children should not be taught according to whatever category they may fit at that time. 

Each child must be stretched to his or her fullest potential. Encouraging effort is 

extremely important, and some believe it “is the most important factor in achievement” 

(Marzano, Pickering, & Pollack, 2002, p. 50.)  

 Students should be taught the importance of effort by making certain they see the 

relationship between effort and achievement (Marzano et al., 2002). This can be done by 

sharing stories from one’s own life or by sharing the examples of past or public figures; 

however the most significant examples will come from the students themselves. Teachers 

ought to point out the successes that students have as a direct result of their efforts. 

Children are all too often aware of their limitations and needs; therefore, teachers should 

help these children recognize their potential as well (Marzano et al, 2002). Excellent 

teachers are aware of the different achievement levels in their students, as this knowledge 

helps guide their instruction (Tomlinson, 2001).  But it is these differences that beget the 

question, “how can children who differ so much be taught in the same classroom (Kulik 

& Kulik, 1982 p. 619)? This question brings up the controversial topic of ability 

grouping. 

Grouping 

Historical Perspective of Grouping: 

 Beginning with George Whipple’s (1936) first study of a gifted class of students 

back in 1916, the debate has continued to rage as to whether or not grouping students by 

ability has been helpful or harmful to students’ achievements, attitudes, and self-concept 
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(Kulik, 1992; Kulik & Kulik, 1982). Kulik  (1992) summarized the results of various 

studies over the course of time and how the influences of what were happening in the 

world, influenced opinion on heterogeneous vs. homogeneous grouping. Beginning in the 

1920s with the identification of “mental testing,” there was a positive view toward ability 

grouping; however in the 1930s, with progressive education, support for ability grouping 

declined. Nevertheless, once again in the 1950s with Russia and the United States in a 

cold war, emphasis was again focused on the need to enrich our brightest students; yet it 

wasn’t long before the civil rights movement in the 60s put the focus back on equity for 

all, which led once again to the abandonment of homogeneous grouping in many 

classrooms.  The following decades led to numerous studies and the controversial 

discussion of the pros and cons of grouping students homogeneously vs. heterogeneously 

(Kulik, 1992).  It was, and still is, a controversial topic as it relates to the sensitive idea of 

categorizing children into groups, which people tend to associate, whether it be true or 

not, with putting limits on students’ potential.  

 

Heterogeneous vs. Homogeneous Grouping: 

 According to Kulik (1992), “ability grouping is the separation of same-grade 

school children into groups or classes that differ markedly in school aptitude”  (p. 22).  

Ability grouping is often confused with tracking, where students are placed into 

classrooms on a permanent basis, and many educators frown upon this practice as it often 

negatively affected “disadvantaged and minority students” (Yecke, 2003, p. 71). 

Tracking, also known as curricular tracking, is typically used in high schools and it is 

very different from ability grouping, which can be used at all age levels (Kulik, 1992). 

Ability grouping has been a strategy used for the past century and generally refers to 
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“grouping of students for instruction by ability or achievement with the purpose of 

reducing group heterogeneity” (Durden & Mills, 1994, p. 32). Today it is more 

commonly referred to as homogeneous grouping.  

 Durden and Mills (1994) further define homogeneous grouping as being either 

“between-class grouping” or “within-class grouping” (p. 32) An example of between 

class grouping would be grouping students by ability according to their achievement in a 

particular subject. An example of this might be the most advanced math students of 

several fourth grade classrooms within an entire school being grouped together and 

taught mathematics at the same time by one teacher during math instruction. 

Simultaneously, another teacher would teach the on-level students during mathematics 

instruction. On the contrary, “within-class grouping breaks students in an individual class 

into different groups for specific subjects”  (Kauchak, 2003, p. 54). This type of grouping 

allows for more flexible instruction and pacing (Durden et al., 1994).  

 Advocates argue that homogeneous grouping “is favored by those who look to 

the individual needs of students over group needs” (Yecke, 2003, p. 72). As a result of 

having less individual differences between students, teachers can more efficiently and 

effectively design instruction for the level of readiness of those students, hopefully 

leading to improved student learning (Borich, 2000; Kulik & Kulik, 1982). When 

students are grouped homogeneously, the teacher may provide the needed support for 

struggling learners; however the teacher also has the chance to present advanced learners 

with the level of work they need in order to continue to be challenged (Borich, 2000). 

This is extremely important to advanced learners if they are also to be challenged in 

school (Tomlinson, 1999, 2001; Yecke, 2003; Norlund, 2003; Robinson, 1990; 

Winebrenner, 2002).  Critics contend homogeneous grouping does little more than appeal 
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“to a basic human need to stratify society into ingroups and outgroups” (Kulik & Kulik, 

1982, p. 619). Many see homogeneous grouping as a racist or elitist practice (Yecke, 

2003). They argue that struggling students do not benefit from being grouped with other 

struggling students (Webb, 1982) and that “low ability [grouping] leads to low quality 

teaching” (Linchevski & Kutscher, 1998, p. 534). For these reasons, many prefer 

heterogeneous grouping, where children are placed together in small groups that consist 

of differing abilities, genders, and ethnicities (Slavin, 1985).  

 Many believe that grouping students heterogeneously helps struggling students 

learn as they get the needed support from their more advanced peers, while the high 

achieving students benefit cognitively through the process of teaching others (Cheng, 

Lam, & Chan, 2008; Webb, 1982). Saleh, Lazonder, & DeJong (2005) contend that low-

ability students are more motivated to achieve when grouped with their high-ability 

peers, who they believe, do well in any type of grouping pattern. However, critics of 

heterogeneous grouping believe that the advanced students in the group tend to do more 

of the work, most of which they have already mastered, and they ask whether “children 

who come to school advanced beyond their grade expectations in one or more areas also 

require equity of opportunity to grow from their points of entry” (Tomlinson 1999, p, 21). 

 

What the Research Says about Heterogeneous vs. Homogeneous Grouping Utilizing 

Cooperative Learning: 

 There has been a great deal of debate on the idea of heterogeneous grouping, 

which often goes hand in hand with cooperative learning (Slavin, 1985). The idea of 

cooperative learning is that students work together to help one another (Sharan, 1980). 

Studies have reported benefits to achievement and motivation when students work 
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together in these small heterogeneous groups (Cheng, Lam, & Chan, 2008; Reuman & 

MacIver , 1994; Andrews et al., 1989).   

Reuman & MacIver (1994), for example, conducted a study examining the 

effects of heterogeneous and homogeneous grouping on the achievement and motivation 

of seventh grade students in the four core subjects of language arts, science, geography, 

and mathematics. The school district where this study took place typically grouped 

students by ability in traditional classrooms with whole group instruction and individual 

seatwork; however, the school district was interested in examining an alternative 

approach utilizing heterogeneous grouping with cooperative learning in order to increase 

student achievement and motivation. Half of the seventh grade students were assigned to 

“Blue Teams,” which were designed to be homogeneous classes that used the school’s 

traditional approach of whole group instruction and student seatwork. The remaining 

students were randomly assigned to “Green Teams,” which were heterogeneous classes 

where the teachers used cooperative learning. It is important to note that while all Blue 

Team students were homogeneously grouped for every subject, in the subject of 

mathematics only, the Green Team students using cooperative learning were also grouped 

homogeneously.  

 The results demonstrated positive achievement improvement in language arts and 

science, but the results in mathematics and social studies were less clear. Furthermore, in 

language arts, science, and mathematics, the students in the heterogeneous classrooms 

using cooperative learning demonstrated improved motivation as the data showed an 

improvement in self-concept and personal effort. The results were just the opposite in 

social studies, where the students in the heterogeneous classroom using cooperative 

learning techniques had less motivation. The authors attributed this possibly to teacher 
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inexperience in utilizing the cooperative learning technique. The implication of the study 

was that there were many benefits to students in both achievement and motivation when 

teachers group students heterogeneously, as opposed to homogeneously, in conjunction 

with the added use of cooperative learning. It is worth noting that the school district kept 

students grouped homogeneously in mathematics, though they did provide a rationale. 

One might infer it was because they valued the use of homogeneous grouping in the 

subject of mathematics. 

Cheng, Lam, & Chen (2008) investigated the functions of group heterogeneity 

and group processes during project based learning. They looked at the relationship 

between the students’ achievement level within their group and how the group processes 

of positive interdependence, individual accountability, equal participation, and social 

skills affected students’ collective and self-efficacy. They also examined how group 

heterogeneity related to the average collective and self-efficacy as reported by the various 

groups. They examined 1,921 secondary students in seventh, eighth, and ninth grades 

from eight different schools in various districts throughout Hong Kong.   

Small groups of three to seven students all worked on one topic to discuss ill-

structured open-ended problems. The topics were of a diverse nature, and students were 

grouped according to four different methods: 1) randomly assigned; 2) student choice; 3) 

teacher selected heterogeneous groups; 4) student selected heterogeneous groups, which 

were later merged into slightly larger groups as a result of teacher influence. All 

heterogeneous groups were determined using mid-term examination grades. A different 

teacher supervised each group, and the teachers had all received training about project-

based learning prior to beginning the study. Teacher involvement in the group varied 
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from lax to extremely thorough, and consequently the groups varied in their group 

processes. 

Cheng et al. used a questionnaire to evaluate group processes in order to review 

how well students worked together, examining individual accountability and students’ 

communication and conflict management skills. Cheng also focused on whether students 

contributed and participated equally.  A similar questionnaire was used to evaluate self 

and collective efficacy. The researchers attempted to identify how individual students 

perceived their own ability to complete the project, versus their judgment of the group’s 

ability to complete the project, and they used a sophisticated analysis strategy called 

Hierarchical Linear Modeling to record the results of the data collected.  

Based on research of previous findings about how high and low achieving 

students view their self efficacy in comparison to collective efficacy, Cheng et al. 

predicted that student achievement levels would determine their efficacy: High achieving 

students with a high self-efficacy would have a lower collective efficacy, and lower 

achieving students with a low self-efficacy would have a higher collective efficacy. In 

fact, the results showed that the high achieving students perceived lower collective 

efficacy than self-efficacy when compared with lower achieving students who had a 

higher collective efficacy than self-efficacy. 

Their second hypothesis was that those groups who maintained a quality level of 

group processes would be a good predictor of efficacy: The higher the quality of group 

processes, the higher collective efficacy in comparison to self efficacy, and vice versa; 

poor quality would lead to lower collective efficacy than self efficacy. The results 

demonstrated that the groups that had a high quality of group processes yielded a higher 

collective efficacy than self-efficacy. 
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The final hypothesis was that student achievement and group processes would 

interface to effect efficacy. Low group processes would leave high achieving students 

with a lower collective efficacy than self-efficacy in comparison to lower achieving 

students. Yet if the group processes were high, both high and low achieving students 

would report a higher collective efficacy than self-efficacy. In fact, the interaction 

between group processes and student achievement showed that when students perceived 

higher level of group processes, both high and low achieving students perceived a higher 

level of collective efficacy than self-efficacy. But if the group processes were not strong, 

high achievers “had much lower collective efficacy than self efficacy when compared 

with low achievers” (215).  

Andrews, McFeggan, and Patterson (1998) examined three heterogeneous 

classrooms in the Midwest: a second/third grade learning support classroom with nine 

students, a regular education third grade classroom with twenty-two students, and a 

regular education fifth grade classroom with twenty-two students. The researchers 

examined the lack of enthusiasm that students had in math as evidenced by students 

complaining they were bored and teachers complaining the students were inattentive. The 

researchers acknowledged that one of the reasons the students were bored was that math 

instruction was chiefly whole group and students all completed the same work regardless 

of their level of readiness. Gifted students completed materials they already knew, and 

struggling students were taught the same material with no real accommodations. The 

researchers hoped to improve overall satisfaction in math by implementing a plan that 

included direct instruction on a daily basis, followed by flexible grouping twice per week 

using compacting (a differentiated learning strategy) to extend and enrich students, and 

cooperative learning twice per week using heterogeneous groups.  
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 The results indicated that the intervention had mixed results. Cooperative 

learning in heterogeneous groups kept the students engaged most often with 

approximately seventy percent favoring the strategy, and students reported less 

frustration. The study did not delineate who the students were who did not respond well 

to this intervention. Two classes responded positively to whole group instruction, with 

one class responding negatively to it. Seventy percent of students in all classes responded 

positively to flexible grouping. Again, the study did not define which students enjoyed 

flexible grouping and which did not. Finally it is also worth noting that all students had to 

participate in whole group instruction whether they passed the pretest or not, which gifted 

advocates would maintain as an iniquitous use of their time and talent (Tomlinson 1999, 

2001; Winebrenner, 2002; Nordlund, 2003). 

 In theory, “heterogeneous classes should address equity and excellence for all 

learners”  (Tomlinson 1999, p. 21). While the above research studies have shown some 

benefits to grouping students heterogeneously, there are many people who argue that 

heterogeneous grouping does little to help gifted students (Yecke, 2003; Robinson, 1990; 

Hershberger, 1995; Kulik & Kulik, 1982). Robinson (1990) refutes much of the research 

on the strengths of heterogeneous grouping in cooperative learning, claiming that almost 

all research in favor of heterogeneous grouping for cooperative learning did not really 

examine its effects on gifted students. Robinson argues that gifted students should not 

have to teach things which they have already mastered to their less able peers. If gifted 

students spend their time, “a fixed resource” (Robinson, 1990, p. 19), teaching their less 

able peers, they will not use their time effectively to learn. Though the very nature of 

being high ability or gifted has shown that these students often do well no matter how 

they are grouped, it is unfair as heterogeneous groups do not allow them to learn new 
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material as well (Hooper, Ward, Hannafin, & Clark, 1989). Heterogeneous grouping 

using cooperative learning may leave gifted students feeling exploited, while their low or 

average ability peers may feel inept (Huss, 2006). 

 Sharing Robinson’s viewpoint, Kulik and Kulik (1982) conducted numerous 

meta-analyses on various ability levels and found that high ability students in particular 

benefit from homogeneous grouping. “Gifted learners, especially, flourish academically 

in classes with their like minded peers” (SAGE, 1993, p. 80), and this is particularly 

important in the subject area of math where, “unless the class is extremely homogenous, 

the teacher will be moving too slowly for some students and too quickly for others” 

(Brophy, 1987, p. 325). Even Slavin (1985), an advocate for mixed ability grouping, 

acknowledges that heterogeneous grouping in mathematics can be particularly 

problematic because math skills have obvious prerequisites. Students who have not quite 

mastered the skills previously taught, for example, may begin to fall behind. Though 

Slavin, (1985) supports the use of heterogeneous groups with cooperative learning, he 

recognizes that “when wide disparities in student achievement levels exist, it is asking a 

great deal to expect the more able students to bring the less able ones up to the level of 

the rest of the class” (p. 180).  

 When students work together in heterogeneous groups, it stands to reason that the 

gifted or highly able students who know more, will do what they can to teach the other 

students (Robinson, 1990). While students may actually continue to learn as they teach to 

others, this type of teaching is only a review for the gifted child, and when recognized 

advocates of cooperative learning (Johnson & Johnson, 1980; Slavin, 1980) suggest that 

it becomes the foundational structure in our classrooms, that leaves little opportunity for 

our gifted children to use their time for self improvement.  
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 Robinson (1990) contends that when gifted students are grouped 

heterogeneously, they end up becoming little more than “pint sized professors” (p. 20) 

who must cooperate academically in a “socially, acceptable, unobtrusive” way 

(Robinson, 1990, p. 21). Furthermore, Huss (2006) suggests that teachers are not using 

cooperative learning correctly and recommends that teachers should restrict the use of 

heterogeneous grouping when it relates to learning basic information. Instead, he 

recommends using heterogeneous grouping only when presenting students with open-

ended challenging problems, as it may make heterogeneous grouping less problematic. 

 According to Hershberger (1995), cooperative learning is a model that was 

developed with heterogeneous grouping in mind; however, that should not prohibit 

teachers from using homogeneous grouping when students are working in cooperative 

groups. Kulik (1992) has also pushed for homogeneous grouping, believing that 

interacting with students at their own ability level is extremely beneficial for gifted and 

high ability students. Winebrenner (2002) advises teachers to utilize homogeneous 

grouping when using cooperative learning. Not only does she believe that students should 

be grouped with their ability appropriate peers, she also points out that when gifted 

students are removed from heterogeneous groups, teachers may find that other students 

will surface as the leaders of the groups. This helps all students become active, as 

opposed to passive, learners.  

 Many believe that high ability students do not require the same support that 

struggling students need. Because they are “highly productive, always complete their 

work on time, and consistently get high grades” they think that high ability students will 

learn regardless of the situation they are in (Winebrenner, 2002, p. 9). Some believe that 

since gifted students have inherited their giftedness, they will do well because of their 
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good genes, but the fact is that gifted students need to be nurtured (Johnsen, 2007). Gifted 

children must be presented with opportunities to excel and be challenged.  While our job 

is to help all our students become the best they can, we should look to ensure equity and 

excellence for all our students, including the gifted (Tomlinson, 1999). 

 
Best Practices 

 
Overview of Mathematics Best Practice 
 
 Zemelman (1998) identified a list of broad principles of best practices used in 

various fields of education. He proposed that learning should be student centered and 

experiential, allowing students to participate in hands on activities using concrete 

materials. He suggested providing students with authentic experiences where they can 

connect what they have learned with the real world around them. Equally as important is 

the need for learning to be social, allowing students the opportunity to work with others 

as they collaborate to construct their own knowledge using higher order thinking skills.  

 Likewise, several National Council of Teachers of Mathematics (NCTM) reports 

(1989, 1991, and 1995) suggest best practices that may be utilized in the classroom when 

teaching mathematics. First, teachers should assist students with developing their 

mathematical potential by making math understandable and demonstrating how it relates 

to the world around them. By providing them with authentic situations, teachers 

encourage student curiosity and engagement. NCTM also suggests helping students to see 

the patterns and relationships that exist between concepts wherever possible.  Instead of 

focusing on isolated skills, NCTM reports suggest that teachers provide students with the 

opportunity to develop an innate understanding of mathematics by giving them real world 

problems where they must draw upon their complete mathematical understanding to 

solve those problems. Students must also have the opportunity for inquiry, working with 
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other students in small groups, in order to actively construct their own understanding of 

mathematical concepts.  Providing children with the opportunity to work in small groups 

with their peers may allow for discussion and investigation, which will help students 

process their own understanding and draw conclusions. While problem solving and 

working in small groups is of the utmost importance, there are times when students must 

learn basic math facts and procedural steps. This can be accomplished through direct 

instruction. 

 

Direct Instruction 

 In order to make mathematics understandable, direct instruction allows the 

teacher to provide the essential information in a clear, succinct, manner through careful 

modeling (Borich, 2002; Turnbull, Turnbull, Shank, Smith, Leal, 2002).  Direct 

instruction is best used for those times when students must learn basic facts and steps. It 

is “a direct teaching activity that allows students to imitate from demonstration or infer 

from observation, the behavior to be learned” (Borich, 2002, p. 179). During direct 

instruction, the teacher demonstrates the step-by-step components using key mathematics 

vocabulary. Once the lesson has been introduced and explained, the students move on to 

guided practice, where they further examine the concept (Borich, 2002). It is here where 

teachers give guided assistance as they “generally fade the amount of guidance or the 

number of prompts to assist the student in using the strategy or skill with different 

examples” (Turnbull et al. p. 460). The teacher scaffolds the students through whole 

group instruction, paying careful attention to students’ understanding. Finally, students 

must then be given the opportunity to practice what they have learned in order to commit 

what they have learned to memory (Cathcart, Pothier, Vance, Bezuk, 2001; Borich, 2002; 
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Nordlund, 2003). The students’ then move to independent practice, where they apply 

what they have learned in a structured environment (Borich, 2002). Many students, 

including those with learning difficulties, may benefit from the structured learning 

environment that direct instruction provides (Nordlund, 2003); however those students 

who quickly master new concepts and skills should be given the opportunity to work on 

higher-order thinking activities using differentiated instruction (Borich, 2002).  

 

Differentiated Instruction 

According to Carol Ann Tomlinson (2001), teachers must be able to make certain 

that all students learn the core information, but they must continue to stretch every child 

in their classrooms to his or her fullest possible potential. Teachers do this by providing 

students with multiple ways to acquire the information, by solidifying their 

understanding, and by allowing them to demonstrate what they have learned (Tomlinson, 

2001). The use of differentiated instruction plays a tremendous role in today’s inclusive 

classrooms, where it is not uncommon to have students in a single math class who are 

two or three grades below their present grade level. Nevertheless, teachers must assume 

the responsibility of educating all the students in their classrooms (Tomlinson, 1999; 

Nordlund, 2003).  

 “Differentiation refers to instruction or curriculum that has been modified from 

the standard curriculum in content, process, product, or effect, to meet the needs of the 

students” (Turnbull et al., 2002, p. 244). In order to differentiate well, teachers must 

recognize the readiness level of their students by identifying those students who are still 

struggling with their basic facts, or those who have attained a higher level of 

mathematical understanding. Teachers must not teach to the middle level of the 
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classroom (Gregory, 2006). They must know where all their students are in relation to 

what the grade level expectations are, but must then plan activities slightly “beyond the 

skill level of each student” in order to stretch them to their fullest potential (Gregory, 

2006, p. 5).  

 According to Tomlinson (1999), “a differentiated classroom is, of necessity, 

student centered,” (p. 12) and differentiation is a way to accommodate the range of 

learner readiness. It is important for teachers to be aware of the range of readiness in their 

learners. Just as it would not make sense to have students practice spelling words they 

have already spelled correctly on a pretest, in mathematics it is essential that teachers 

provide all their students with work that is challenging and motivating. In differentiated 

classrooms, teachers actively plan to use strategies to move every student as quickly and 

as far as possible “along a learning continuum” (Tomlinson, 2003, p. 2).  

 According to Tomlinson (1999), teachers understand that there are group norms 

where children are expected to be at a particular grade level, but they also understand that 

children come into their classrooms with their own individual norms.  

A great coach never achieves greatness for himself or his team by 

working to make all his players alike. To be great, and to make his 

players great, he must make each player the best that he or she possibly 

can be. No weakness in understanding of skill is overlooked. Every 

player plays from his or her competencies, not from a sense of 

deficiency. There is no such thing as ‘good enough’ for any team 

member. In an effectively differentiated classroom, …instruction [takes] 

into account both group and individual norms. (p. 13)  
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 Just as an excellent coach works to help every player get stronger, including 

those who may not at first glimpse appear to be the fastest or the strongest, it is a 

teacher’s responsibility to provide the differentiated instruction for struggling students as 

well. Creating study guides, working in small groups, using manipulatives, or offering re-

teaching sessions, teachers must find ways to make certain that students who struggle get 

the extra support they need. For students who have IEPs, often the IEP will specify the 

type of differentiated instruction that may be most useful to a particular student 

(Nordlund, 2003). Students with auditory processing problems, limited working memory, 

visual perception difficulties, or ADHD, may require a number of different strategies in 

order to help them master the material; yet teachers must find ways to make certain that 

struggling students learn the essential skills (Nordlund, 2003). However, just as we 

accommodate and modify curriculum to support the needs of struggling students, there 

should be plans for addressing the needs of those students who learn at a faster rate 

(Tomlinson, 2003). All too often, teachers are so busy focusing on the students who 

require additional help, “the day to day special education needs of the gifted can be easily 

overlooked” (Nordlund, 2003, p. 59).  It is of the utmost importance that we challenge 

these students as well in order to maintain their enthusiasm and passion for learning 

(Nordlund, 2003; Tomlinson, 2003; Winebrenner, 2002).  

 Pre-assessing students before the unit of study is an excellent way to begin the 

process of differentiation (Tomlinson, 1999; Winebrenner, 2002). For those students who 

demonstrate understanding of the material before the instruction begins, receiving 

instruction on what they already know how to do is unnecessary and would not be an 

effective or efficient use of their learning time (Tomlinson, 1999; Winebrenner, 2002).  

Teachers should take note of what the students already know, identify what they still 
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have to learn, and plan for those students to use their time in a productive, meaningful 

way (Tomlinson, 1999). Winebrenner (2002) suggests that in classrooms with students at 

different levels of achievement, differentiation offers gifted and highly able students the 

opportunity to do enriched work instead of the standard work that the rest of the class is 

completing.  Providing these advanced students with numerous stimulating tasks will 

continue to motivate them while the teacher continues to stretch the abilities of the 

remaining students (Winebrenner, 2002).  

 Content, process, and product are three areas where most educational researchers 

agree differentiated instruction should take place (Tomlinson 1999, 2003; Nordlund, 

2003; Winebrenner, 2002; Turnbull et al., 2002). According to Tomlinson (1999), 

differentiating content refers to modifying the expectations of what students are to learn 

and the instruments and materials to achieve that goal. Differentiating process refers to 

utilizing different activities to make certain that students are employing the essential 

skills that will lead to their understanding of the crucial concepts. Finally, differentiating 

product has to do with different ways that students demonstrate their understanding.  

 According to Winebrenner (2002), one of the ways to differentiate instruction 

and keep students motivated is by using learning contracts.  For those students who 

demonstrate key content knowledge on the chapter pretests, the teacher provides the 

student with a contract to guide their independent instruction using extension and 

enrichment opportunities. These students are exempt from doing whole group direct 

instruction for the parts of the chapter that they successfully accomplished. The learning 

contract thereby holds them accountable for the extension and enrichment activities they 

must complete. Winebrenner also suggested three rules for kids working at extensions. 

First, students must be made aware not to interrupt the teacher during any whole group 
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instruction for help with extension activities. Second, students must understand the 

importance of working quietly in an area of the classroom. Finally students must follow 

the guidelines of the learning contract and do the work they have agreed to do. 

Winebrenner stated, “Fairness does mean giving all students what they need to 

consistently move forward in their own learning.” (2002, p. 11). 

 Winebrenner (2002) also suggested allowing kids to work together even if they 

are working on different extension activities, as it will help them feel as though they 

belong to a group. Having the opportunity to go to extension activities, and having the 

freedom of choice following the guidelines of a learning contract, motivates students to 

do well (Winebrenner, 2001). However, any student who demonstrates mastery on a daily 

basis should be allowed to partake in the enrichment activities for that day as “motivation 

fuels mathematical learning” for all children (Cathcart, 2001).  

 

Motivating Students  

 Motivation is extremely important as a “force that energizes and directs students 

behavior toward a goal” (Kauchak, 2003, p. 12). Teachers are constantly faced with the 

challenge of finding ways to direct students’ behaviors toward accomplishing the tasks 

that will help them become stronger learners. Motivation is crucial for developing strong 

learners as it can greatly affect students’ attitudes toward learning. How motivated 

students are can affect how much they learn. Sanstrock (2001) stated that, “Motivation is 

the reason why people behave the way they do. Motivated behavior is energized, 

directed, and sustained” (p. 394).  Students are best motivated when they can be 

challenged with activities that “match their level” (Santrock, 2001, p. 401). This feeds 

into Albert Bandura’s idea of self-efficacy, “the belief that one can master a situation and 
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produce positive outcomes” (p. 404). Students are more apt to be motivated and apply 

themselves when they feel the have the ability to be successful.  

Motivation also has a social element (Sanstrock, 2001) because students are 

influenced by the social relationships that they create in school.  Children have what 

Murry (1938) describes as a “need for affiliation” (Sanstorck, 2001), and teachers can use 

various grouping patterns to tap into that social motivator. Whether grouping students 

homogenously or heterogeneously, students can be loosely grouped where they work 

together, interacting with their peers on common tasks in order to contribute to one 

another’s learning, or they can participate in highly structured groups using the strategy 

of cooperative learning (Kauchak, 2003).  

 

Cooperative Learning 

 Cooperative learning is likely to be motivating because it gives kids the 

opportunity to explore, communicate and actively construct their knowledge (Cathcart, 

2001). It eliminates students sitting passively as the teacher does all the talking and 

empowers students as they construct their own knowledge (Cathcart, 2001). According to 

Zemelman (1998), students need to be “actively involved in doing mathematics so they 

can build their understanding of mathematical ideas, see the power and usefulness of 

mathematics in their lives, and feel confident in their own capabilities as ‘problem 

solvers.’ ” (p. 88). 

 Johnson, Johnson, and Houbec (1990) define cooperative learning as “the 

instructional use of small groups so that students work together to maximize their own 

and each other’s learning” (p. 4). Students work together in small groups, which should 

be small enough to allow for everyone to participate in the task (Cohen, 1994). As 
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students work together on problem solving activities in these small groups, students have 

the opportunity to communicate about math as they ask questions, listen to others, and 

offer suggestions to their peers (Johnson et al., 1990).  It is an old idea that goes back at 

least to Johann Amos Comenius (1592-1679), who “believed that students would benefit 

both by teaching and being taught by other students” (Johnson et al., 1990, p. 6). The 

strategy of cooperative learning is meant to involve all learners and to be used at any 

grade level and in almost any subject (Slavin, 1985).  

 There are many kinds of cooperative learning methods, but they all utilize having 

students work together in small groups to help each other understand the academic 

material (Slavin, 1991). The essential components that most educational researchers 

agree need to be utilized when having students work together are clear goals to create a 

positive interdependence between team members, face to face interaction for exchange of 

ideas, individual and group accountability, and proper use of interpersonal skills 

(Marzano, et al., 2001; Johnson & Johnson, 1999; Slavin, 1991; Rolheiser & Stevahn, 

1998; Johnson et al., 1990). According to Zahorik (1996), as students begin to master the 

material while working in cooperative learning groups, the benefit is that students are 

more focused and on task.  As a result of their active involvement, students begin to feel 

more in control of their learning, which is likely to increase their self-esteem, in turn, 

leading to increased motivation. Cooperative learning is a wonderful strategy to use, 

especially when students are focused on working together to solve problems. 

 
 
Problem Solving   
 
 The past several decades have seen a resurgence of interest in problem solving as 

an extremely important component of the mathematics curriculum (Cathcart, 2001), and 
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as a result of the National Council of Teachers of Mathematics (1989) Curriculum and 

Evaluation Standards for School Mathematics, a great deal of reform has taken place. 

Problem solving is now seen as critical to effective instruction, and most experts agree 

that problem solving is so critical to mathematics understanding that it must be integrated 

into the entire mathematics curriculum (Burns, 2000; O’Connell, 2000; NCTM, 1989, 

2000; Cathcart, 2001). According to Heibert (2003), “Solving problems is the heart of 

doing mathematics, not a supplement to one’s ongoing program” (p. 55).  

The National Council of Teachers of Mathematics (NCTM, 2000) states 

Problem solving means engaging in a task for which the solution method 

is not known in advance. In order to find a solution, students must draw 

on their knowledge, and through this process, they will often develop 

new mathematical understandings. Solving problems is not only a goal of 

learning mathematics but also a major means of doing so.  (p. 51) 

 It is critical to understand the difference between traditional problem solving 

where students are expected to obtain a single answer to a problem using a single 

‘correct’ procedure, and quality problem solving that engages and challenges students, 

“providing them with an opportunity to grapple with, and solve complex problems that 

require a significant amount of effort” (NCTM, 2000, p.51).  Traditionally, problem 

solving has been seen as a separate topic that students are not exposed to until they have 

been taught and mastered the basic skills, and in many of today’s elementary classrooms, 

there is still a great deal of emphasis on skill and drill and calculating numbers. This is 

due in part to the “pervasive educational belief that low-level knowledge and skills, those 

that require little or no independent thinking and judgment, must be taught and learned 

before high level thinking can be developed” (Silver & Smith, 1990, p. 63). All too often 
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the traditional teaching approach has involved telling or showing students how to solve 

problems (Heibert, 2003). As a consequence, traditional problem solving usually involves 

students completing word problems found in textbooks that utilize the same operation for 

every problem to ensure students have mastered a particular skill (Burns, 2000). 

 Burns (2000) points out that these are not really ‘problems’, because once the 

students realize that all the ‘problems’ can be solved using the same procedure, it is no 

longer a problem. The so-called problems become merely repetitive exercises that do not 

actually require thinking or reasoning. Burns contends that people solve problems in their 

lives on a daily basis, and they do their best to make use of their prior knowledge and gut 

intuition to “analyze, predict, make decisions, and evaluate” (Burns, 2000, p. 15). Rarely 

are they given problems where all the information is provided in order to figure out a 

solution, and often there are a number of different ways to solve any given problem.  In 

order for our students to be prepared for the challenges they will face in our complex and 

changing society, children must be exposed to a wide multiplicity of problems as well 

(Burns, 2000).  

According to Burns (2000), “A problem is a situation in which a person is 

seeking some goal and for which a suitable course of action is not immediately apparent. 

In the context of the mathematics curriculum, a problem is one requiring that 

mathematical skills, concepts, or processes be used to arrive at the goal” (p. 16). Students 

may have different interests and abilities, but one thing is certain, all students will 

eventually need to use mathematics in their personal lives or in the workplace; therefore 

all children must be prepared to compute and problem solve efficiently. Burns suggests 

that quality mathematical problems must involve puzzling situations that children can 
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understand, but they should not be able to identify the solutions to the problem 

immediately.  

 While it is important to continue to instruct students on basic computational skills, 

teaching those skills through the framework of problem solving helps learning become 

more meaningful (Heibert, 2003; Van de Walle, 2003; O’Connell, 2000). Of course, 

students must be taught strategies to help them solve problems, such as guessing and 

checking, constructing a table, looking for patterns, or working backwards; however, the 

purpose for teaching such strategies is to help students learn to organize their thinking in 

order to better understand mathematical concepts (O’Connell, 2000; NCTM, 2000). By 

providing students with opportunities to understand how basic skills can be utilized 

during problem solving activities, students will be better prepared to recognize 

appropriate strategies in subsequent problem solving activities (O’Connel, 2000).  Then, 

as students begin to really understand what they are doing, they will be better equipped to 

remember what they have learned (Heibert, 2003). 

 By allowing students to solve problems on a regular basis, they develop confidence 

in their mathematical ability and become more curious. This is of the utmost importance 

as tapping into students’ curiosity is an important aspect of intrinsically motivating kids 

(Kauchak & Eggen, 2003). Therefore, the best way to begin the process of problem 

solving in the classroom is to embed problems that intrigue children’s natural curiosity 

(Burns, 2000; Grouws & Good, 1989; Clements & Battista, 1990). Equally important is 

selecting problems that allow for many different methods of solution. These types of 

open-ended problems are a wonderful way to get children talking about mathematics and 

an excellent way to develop their higher-order problem solving skills. NCTM (1989) 

defines “open-ended problems” as: Situations that allow students to experience problems 
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with "messy" numbers or too much or not enough information or that have multiple 

solutions, each with different consequences (p. 76). 

Teachers must set the tone by helping students understand that problem solving is 

not a topic that is discussed during a unit, but rather “a process that can permeate almost 

every aspect of school mathematics” (Grouws et al., 1989, p. 61) Teachers must remind 

their students that problem solving requires patience, persistence, risk taking and 

cooperation (O’Connell, 2000). Students must feel comfortable asking questions and 

learning from errors, while teachers must select problems that are appropriate. Tasks that 

are too easy leave students feeling unchallenged, but those that are too difficult can 

frustrate students (Van de Walle, 2003).  Heibert (2003) suggests choosing problems that 

are “just within students’ reach, allowing them to struggle to find solutions and then 

examine the methods they have used” (p. 54). Providing them with opportunities to 

develop their confidence in identifying strategies to solve problems and make the 

necessary adjustments when they realize they have made an error is essential for 

providing children with a rich understanding of mathematics. 

Once the teacher has introduced a problem, children must be taught the 

importance of reading the problem to make sure they understand what they are being 

asked to do. Problems can be read to students, written on the board or overhead, or given 

out to each student on paper (Cathcart, 2001). By making the problem clear, the teacher 

makes certain the children are prepared to begin. Providing the appropriate time to find a 

solution is equally as important. According to Marilyn Burns (2000), 

It’s important to remember that developing problem-solving skills is not 

a lesson objective, but a long-range goal. Time is often a concern for 

teachers—they’ve got just a year to teach an enormous amount of 
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material. Natural learning, however, doesn’t happen on a time schedule 

and often requires more time than schools are organized to provide. 

Problem solving experiences take time. It’s essential that teachers 

provide the time that’s needed for children to work though activities on 

their own and that teachers not slip into teaching-by-telling for the sake 

of efficiency. (p. 30) 

Teachers must take on a different role when conducting problem-solving 

experiences (Burns, 2000). Instead of teachers directing the lessons, the students should 

be given time to wrestle with problems in order to explore strategies and solutions. They 

should be allowed to choose their own strategy for solving problems, but they should 

always be alert for better solutions (Heibert, 2003). While kids are solving problems, the 

teacher can circulate in the classroom, observing students, and questioning them about 

their findings. It is mainly to make certain that the direction their solutions are taking is 

accurate in the event the students may need to be guided in a different direction. Teachers 

might allow students to use calculators so they are focused on the problem solving skills 

as opposed to computational skills (Cathcart, 2001). They should also encourage their 

students to write along the way as to how they solved the problem. By recording their 

thought processes, they can return to their writing to learn from errors and help with 

additional efforts to solve the problem.  

According to Kazemi (1998) teachers should highlight children’s mathematical 

reasons for solving problems the way they do. Teachers should continue to press students 

to stretch them to their fullest potential; yet, when necessary, teachers may sparingly 

provide hints in order to help the students persevere in the face of difficulty (Cathcart, 

2001). Students must be reminded to put in the necessary time and effort to solve a 
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problem even if they are not immediately successful (Burns, 2000; Cathcart, 2001). They 

must understand that struggling is part of the process, and even mistakes can lead the way 

to the solutions (O’Connell, 2000). Creating this type of environment will lead to 

classrooms that are alive with students who are actively participating through 

“questioning, conjecturing, and eagerly testing possibilities for solutions” (Cathcart, 

2001, p. 48).  

Children should be given the opportunity to reflect on their solutions as well as 

on the process they used to solve the problem. By having them communicate their 

solutions using words, drawings, or manipulative, kids are more apt to stay focused and 

engaged (Cathcart, 2001). “Small group work is particularly useful in that it provides 

opportunities for all children to interact, discuss, and share solution strategies” (Cathcart, 

2001, p. 60).  Burns (2000) supports having kids work in small groups as the social 

interaction diminishes individuals from being isolated. It increases active participation 

from each student and is “a necessary element of children’s learning” (p.  30). Burns 

recommends allowing groups of two to five children to work together at one time and 

suggests allowing kids to work with everyone in the class over the course of time. 

Changing groups on a regular basis can facilitate this.  

Finally, it’s important for students to think about their learning and to find 

connections with the experiences of others (Burns, 2000). Kids should present their 

solutions to the entire class upon completion of the activity.  By giving them the 

opportunity to report to the class the solutions and processes that they used to solve the 

problem, students solidify their understanding. Heibert (2003) suggests students benefit 

by listening to other children explain the strategies they used for their solutions, whether 

the solutions are correct or not. In fact, “learning opportunities intensify as students listen 
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to the methods of others and examine them, considering their relative advantages and 

deciding whether the alternative provide better choice that they can adopt for subsequent 

problems” (p. 56). Teachers can use this sharing time to highlight important ideas and 

methods that the students presented, showing respect for the students while guiding their 

attention to important concepts (Heibert, 2003). This part of the problem solving 

experience also allows the teacher to learn a great deal about her students (Silver & 

Smith, 1990); therefore sharing and summarizing work at the end of a problem solving 

experience is a crucial component of problem solving and it should not be shorted to save 

time.  
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RESEARCH DESIGN AND METHODOLOGY 

Research Goals 

Throughout the course of my study, my chief instructional goal was always to 

find a way to engage my students in mathematics. I knew that my students had vast 

differences in mathematical understanding, yet I wanted to help all of my students learn 

and become stronger mathematically. I believe the purpose of school is to help students 

learn how to learn and to motivate them to want to learn. I believed that allowing students 

to problem solve in homogeneous groups would provide gifted and highly able students 

with an opportunity to ask deliberative, important questions in order to come up with the 

best possible answers. Providing them with the opportunity to work with and speak with 

other students who were strong mathematically could foster intellectual growth for gifted 

and high ability students, motivating them to want to learn more.  Similarly, by grouping 

approaching and on level students together, my objective was for them to be given the 

opportunity to achieve understanding at their own level of readiness, with the goal of 

developing their own appreciation for mathematics. I believed that homogeneous 

grouping would allow me to differentiate my instruction, which would help all my 

students develop and appreciation for mathematics.   

While I believed that homogenous grouping patterns during mathematics 

instruction would provide an environment that nurtured an appreciation for mathematics, 

I had also read a great deal of research that supported heterogeneous grouping (Cheng, et 

al., 2008; Webb, 1982; Saleh, et al.. 2005; Reuman et al., 1994; Andrews, et al., 1989). I 

decided to conduct a study using both heterogeneous and homogeneous grouping in 

mathematics to gather data to understand which grouping pattern best achieved this goal. 

While I wanted to know how all my students felt about the topic, my primary focus was 
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on my gifted and highly able students. I looked forward to examining what grouping 

experiences motivated my students the most, and though I had a hunch of what they 

would chose, I remained eager to understand their honest and reflective feedback.  

 

Setting and Participants 

My school district is located in the northeastern United States. The district has 

one high school, one middle school, and three elementary schools. The student 

population of the district is approximately 3,100.  I teach 4th grade in one of the 

elementary schools with a population of approximately 500 students with ethnicities 

composed of 93% Caucasian, 4% Asian, 2% Black, and 1% Hispanic. The District 

Report Card shows that 90% of students in grades 3-5 scored proficient or above in 

mathematics on the 2006-2007 PSSA test.  

I began the year with twenty-two students, including eight girls and fourteen 

boys. Nine of the students have gifted IEP’s, five students receive learning support in 

accordance with their IEP’s, and two students have Section 504 plans. 

 

Data Gathering Methods 

Participant Observations 

Hendricks (2006) suggests that observational data is an important source for 

gathering data in a research study.  I observed my students on a regular basis and these 

raw field notes contained what I heard, what I saw, and what I did. Ely et al (1991) define 

field notes as “those rapid jottings or whisperings into a tape recorder of details and 

dialogues that serve as guideposts for fuller description” (p. 74). I did my best to take 

notes on my students’ actions and what they had to say by jotting down brief ‘field notes’ 
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while observing and working with my students.  I was careful to keep any of my 

immediate thoughts, hunches, or feelings in brackets in order to keep them separate form 

my observations (Ely, Vinz, Downing, and Anzul, 1997). Because I was “both a 

participant and an observer” I jotted down relevant comments or events as they were 

taking place, and later that evening, with the events still fresh in my mind, I expanded the 

information with more details by typing an observational memo and adding it to my field 

log (Hendricks, 2006, p. 83).  Hendricks also states that “Once you know what you want 

to observe you must also determine who you want to observe” (p. 82). While I observed 

all students, my research focus was on the observed and reported experiences of my 

gifted and highly able students.   

 

Reflective Memos 

I collected various forms of qualitative data over the course of almost four 

months. Typically, I would write a reflective memo, or my thoughtful interpretation of 

the experience I observed, after every problem solving activity. I regularly wrote these 

memos on my observations and preliminary findings, in order to “write reflectively on 

what [I thought] about what [I] saw and to explore understandings that the 

observation[s]” gave me (MacLean & Mohr, 1999, p. 28). My reflective memos usually 

involved comparing what I observed with the students’ self-reporting surveys or 

questionnaires. These reflective memos provided me with deeper understanding of my 

students and myself as a teacher.  
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Student Surveys and Questionnaires  

I collected additional data using surveys and questionnaires, which gave my 

students the opportunity for regular self-reporting. I began with two key questionnaires: 

Pre Study Self Evaluation about Mathematics (Appendix D) and Pre Study Self 

Evaluation about Grouping (Appendix E). These two questionnaires provided me “with a 

broad base for understanding [my] students’ ideas in regard to [my] research question” 

(MacLean & Mohr, 1999, p. 41). For comparative purposes, the Self Evaluation about 

Grouping was given again at the middle and the end of my study, and the Self Evaluation 

about Mathematics was also given again at the end of my study.  

In addition, every student completed a survey after working in their cooperative 

groups during problem solving activities (Appendix F). Furthermore, at the end of every 

chapter the students completed a chapter questionnaire (Appendix G). My surveys and 

questionnaires had similar questions written in both positive and negative terms so the 

students had to pay particular attention while completing their responses. Often the 

surveys provided the students with an opportunity to given written feedback, which I 

found extremely valuable. 

I followed MacLean and Mohr’s (1999) advice and always recorded dates and 

other pertinent details related to the surveys in my researcher log.  Whenever I was 

confused about something that a student circled or wrote, I spoke with the student the 

following day. The surveys provided me with the opportunity to identify repeated 

patterns, which helped to guide my instruction.  
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Student Work 

“There are many types of artifacts that can be used to measure students’ 

attainment of learning objectives” (Hendricks, 2006, p. 74). My goal was to engage 

students in problem solving activities in a variety of groups, and therefore I wanted to 

examine my students’ problem solving responses. Every time my students engaged in a 

problem solving activity, they were required to create a poster in order to present their 

findings to the class. This accountability kept the students focused and on track. Students 

worked in cooperative groups to accomplish the task; however, each student was 

responsible for something. Some students created the artwork, while others presented the 

findings, and all students were responsible for answering questions during their 

presentations. Students were required to write out their written mathematical 

understanding of how to solve the given problem, and the poster was used as a means of 

verification of student understanding. Finally, my students were also given summative 

assessments at the end of every chapter in order to ascertain overall understanding of the 

concepts, though these grades did not constitute research study data. 

 

Student Interviews 

Eder and Fingerson (2002) maintain, “One clear reason for interviewing 

[students] is to allow them to give voice to their own interpretations and thought rather 

than rely solely on our adult interpretation of their lives” (p. 181).  I conducted several 

interviews with small groups of students to hear firsthand what they thought of our 

cooperative learning groups and problem solving activities. I began by creating a 

comfortable atmosphere to minimize “the power differential between” my students and 

myself (Eder and Fingerson, 2002, p. 183). They sat comfortably on a big oversized futon 
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in my classroom, while I sat in a small student chair nearby. I was careful to keep in mind 

that “listening is the most important skill in interviewing” (Seidman, 1998, p. 63). Each 

interview that I conducted began with a simple open-ended question, which established 

“the territory to be explored, while allowing” my students to take any direction they 

wanted to take (Seidman, 1998, p. 69). I just allowed the conversation to flow. I was 

always conscious of the fact that students might “try to please [me] by saying what they 

[thought I might want] to hear (MacLean & Mohr, 1999, p. 45), so I reiterated that their 

honest feedback would help me as a teacher. As students responded, I recorded their 

responses, and followed their responses up with another question. When I did not 

understand something, I asked questions for clarification. If my students’ responses were 

too general, I asked them to share details. In general, I listened to Seidman (1998) who 

said, “Follow your hunches. Trust your instincts” (p. 75). 

 

Researcher Log 

My researcher log is a compilation of my participant observations, reflective 

memos, analysis of surveys, questionnaires, and interviews: “It is the repository of all the 

data that have been gathered” through my data collection methods (Ely, 1991, p. 74).  I 

organized my researcher log in chronological order for easy reference.  

 

Trustworthiness Statement 

Prior to conducting my research, I examined as much relevant literature as 

possible to provide me with the background knowledge needed to implement my study. 

The literature review provided a framework for my study, allowing me to have a historic 

overview of the topic while pointing out researchers’ conflicting points of view. 
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Reviewing the literature aided with redefining what I wanted to examine. According to 

Hendricks (2006), a literature review is “a necessary step in action research that allows 

educators to connect what is known from research (theory and best practices) with what 

will be done in the practitioner’s particular study”  (p. 55). I was able to attain the 

background knowledge of theories and concepts from leaders in my area of inquiry, and 

this knowledge helped guide my study when working with my students and analyzing 

data.  

The summer before my research began, I submitted a comprehensive proposal of 

my study to the Human Subjects Internal Review Board at Moravian College. Following 

their review of all the documentation related to my study, I was “conditionally 

approved”, but I was required to make some minor revisions. After satisfactorily revising 

the required documents, I was approved to proceed with my research study. My next step 

was to make certain that my principal knew what I was doing. I sat down with her and 

explained my research plans. Once I had her consent, I presented her with a Principal 

Consent Form (Appendix A) and Parental Consent Form (Appendix B). Both of these 

consent forms followed the guidelines as put forth by Holly, Arhar, & Kasten (2005).  

From the very beginning of my study, I was always careful to remember that I 

was dealing with children. Their well-being took precedence over any type of data 

collection for my study. As such, following the advice of Holly, Arhar, & Kasten (2005), 

I made sure that I observed the necessary guidelines to make certain that my students and 

their parents knew exactly what I was doing.  

Within the first few days of school I informed my students by letting them know 

that I went to school too, and that if they were interested, they would be able to help me 

with ‘my homework.’ I explained to them that my desire was to help everyone learn 
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while enjoying mathematics, and that they would have the opportunity to share their 

thoughts with me in order to help me become a better teacher. I told them I would be 

sharing more information with them in the coming days and that I would be speaking 

with their parents about my ‘homework’ at our open house together.  

I explained my study to their parents at my open house at the beginning of the 

school year. I wanted to speak with them face to face in order to develop a relationship 

based on trust. Shortly thereafter I sent home a parental consent form with each of my 

students. Following the “ethical guidelines for teacher action researchers” (Holly, et al., 

2005, p.176), my consent forms included several different components in order for my 

study to be trustworthy. In order to make sure that my “students and their parents [knew] 

what [I was] doing” (Holly et al., 2005 p. 176), my consent forms clearly explained who 

the participants were and specifically what I was examining. I committed to keeping all 

information related to my study confidential, and I guaranteed my students and their 

parents, anonymity through the use of pseudonyms for all participants. My consent form 

plainly stated that students had the right to withdraw at any time, without penalty, and I 

discussed this again with my students the second week of school when they completed 

their first survey. 

I considered a number of different methods for collecting data in order to gain 

meaningful and accurate information.  Hendricks (2006) suggests that when planning 

what data to collect, a teacher action “researcher must consider how to best ensure that 

the findings of a study are credible and valid” (p. 71).  In order to help me with the 

verification of the outcome of my action research, I wanted to use at least three different 

methods and multiple data sources. I used methodological triangulation, which is a 

“process in which multiple forms of data are collected and analyzed” (Hendricks, 2006, 
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p. 72).  As mentioned in more detail above, my data included participant and shadow log 

observations, student work, reflective memos, and students’ self-reporting through the 

use of interviews, surveys, and questionnaires.   

In order for my study to be credible and valid, the process of triangulation was 

imperative as it allowed me to compare and connect the data. Following the direction of 

Holly, Arhar, & Kasten (2005), I sought to do my best at all times to interpret and present 

my findings accurately and with honesty. While collecting my data I continually analyzed 

and interpreted what was emerging from the various sources.  Bogdan and Biklen (2003) 

state, “Data interpretation refers to developing ideas about your findings and relating 

them to the literature and to broader concerns and concepts (p. 147). I compared data 

from the same dates using my participant observations and the students’ self-reporting 

data. By attempting to examine the data from different perspectives, I had a more 

complete depiction of how grouping affected the motivation of my students in 

mathematics. I reviewed the data I had collected on a regular basis, and my reflective 

memos helped me to summarize patterns that I observed and to eliminate bias when 

analyzing data and carrying out assignments in my classroom. It was not always easy 

because there were several times when I understood what Ely, Vinz, Anzul, & Downing 

(1997) referred to as holding ‘that internal vision of the field in tension against our own 

views” (p. 205). Methodological triangulation allowed me to reveal the many dimensions 

of the data I collected with the goal of reducing bias and enhancing trustworthiness and 

validity.   

Validity in “research is the degree to which a study is honest and true to its 

intent, its content, and its reporting” (MacLean et al, 1999, p. 117). Validity is extremely 

important in teacher action research and Anderson, Herr, & Nihlen (1994) “suggested 
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five distinct criteria for assessing validity” (Hendricks 102). First, following the 

implication of democratic validity, I worked together with other stakeholders in my 

school community on my research project; specifically the gifted teacher, my principal, 

and other fourth grade teachers in my team. I also hoped to discover the answer to my 

question in order to achieve positive outcome validity. Of extreme importance was 

process validity as this represented using appropriate data for studying the problem. 

Paying attention to what I read through my literature research and collecting appropriate 

data using the right tools helped to ensure credibility. Catalytic validity became an 

important part of my study as I made changes in my classroom according to the results of 

my research. Finally, dialogic validity was of the utmost importance as it allowed me to 

share with my colleagues what I learned along the way.  

Hammerman (1999) described the need for “teachers [to] meet regularly to 

critically examine their own and each others’ …pedagogical knowledge, beliefs, and 

practice” (p. 187). I did have the opportunity to share my experiences with my research 

support partner.  She was there to hear about my successes, but also there to provide 

support on those days where I struggled through the process. My research partner pointed 

out when something was unclear, and through her steady, deliberative questions, she 

helped keep me focused and on track. MacLean and Mohr (1999) emphasize the 

importance of having other perspectives, pointing out that it helps to “challenge each 

other’s assumptions, proposes alternative interpretation, [and] offers suggestions about 

research methodology” (p. 21).  
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OUR JOURNEY BEGINS 
 

Identifying My Students 

 A few weeks prior to the first day of school, I had taken the opportunity to 

review the mix of students I had been given. I had requested if possible to have a 

balanced classroom of gifted, high ability, on-level, and approaching level students. As it 

turned out, for a number of reasons, I ended up with a wide variety of students, but it was 

not quite as balanced as I had hoped. After gathering specific information related to 3rd 

grade Math PSSA scores, school district’s end of year assessment scores in math, report 

card grades and teacher recommendations, I was able to place my students in ‘temporary’ 

groups according to these data. I began the year with nine identified gifted students, three 

high ability, five on level, and five approaching level students. Of my twenty-two 

students, fourteen students had IEPs or GIEP’s, and two students had Section 504 plans.  

 The nine gifted students consisted of three girls and six boys, several of whom I 

had taught previously in first grade. As five, six, and seven year old first graders, these 

students had independently worked researching two animals of their choice, then creating 

Venn diagrams to compare and contrast their findings. While I worked with the 

remainder of the class on achieving first grade benchmarks, the students in my 

enrichment group prepared and perfected their projects to present to the class. These 

students, especially Daine and Lisa, were very much a part of making me the teacher I 

had become. I was eager to work with them yet again, as I prepared to meet my new 

students.  

As a result of only having three identified high ability students, I decided to 

consider my gifted and high ability students as one homogeneous group, and my on level 

and approaching level students as the other homogeneous group. With twelve gifted and 
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high ability students, and ten on level and approaching level students, I believed I could 

successfully carry out my study.  

Two of my five on-level students had also been in my first grade classroom. One 

of these students, Barry, had actually repeated first grade with me as a result of being 

very young. The year he repeated he had been part of my enrichment group with Daine 

and Lisa. Though I believe Barry benefited from repeating first grade, years later he still 

struggled, especially in math. I was pleased to see Barry again in my classroom, and 

eager to meet the other students I had temporarily put into this group. 

My five approaching level students all had IEP’s. One student would be pulled 

out for math, and one student would be supported during math in my classroom. The 

other three students would not receive outside support in math. 

I couldn’t wait for the year to begin. This was the year I had been looking 

forward to since beginning my master’s degree three years earlier. I would spend the first 

week or two getting to know the students. I wanted to be certain that I placed them in the 

most effective homogenous group to begin the school year.  

 

Gathering Feedback in the First Few Days of School 

 At our elementary school, 4th grade teachers work with the students the entire day 

and are responsible for teaching every subject. During the first couple days of school I 

asked the students how many of them liked reading, and I was thrilled when two thirds of 

the class gave me a thumbs up. I was even more excited when about the same number of 

children, but not necessarily the same children, responded positively to writing.  I had 

similar responses for science. Sadly, when I asked who liked math, I heard a good deal of 

moaning and saw several thumbs down. In fact, out of the twenty-two students in my 
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classroom only six students raised their hands. I told the students not to worry because I 

was confident they would eventually come to like math; that it happened every year with 

my students, and that I was sure it would happen to them as well. 

 In keeping with my philosophy on differentiating instruction, I explained how 

our classroom worked in math. Students would have an opportunity to take a pretest at 

the beginning of every chapter. They were not required to take the pretest, but if they 

wanted to, they could. If they passed the pretest completely, they would be automatically 

excused from the lessons in that chapter, allowed to do their enrichment homework, and 

then on to extension activities of their choosing. As I worked with the remainder of the 

class, the students who passed the pretest would work independently, or following 

Winebrenner’s (2002) advice, with other students who were completing extension 

activities.  Every student participating in extension activities was responsible for 

following a teacher made learning contract (Appendix C) to hold them accountable for 

the work they completed. For those students who did not pass the pretest, I would do my 

best to check the pretests on a daily basis to identify the students who may have 

performed well on the lesson we would complete that day. If students demonstrated 

mastery on the day’s lesson before instruction began, I would do my best to move them 

quickly to the extensions for that day. My goal was to make sure that kids were not sitting 

in their seats for lessons they had already mastered. Many students appeared excited by 

the opportunity. 

It was a perfect occasion to introduce my study to the kids. After choosing my 

words carefully, I told them that I was going to be investigating students’ motivation 

during math class, and the fact that so many of them did not seem to particularly enjoy 
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math was going to be a good challenge for me. I asked if anyone knew what it meant to 

be motivated. Only a few kids raised their hands to respond.  

Wrestling with a Definition 

Daine: (An eight year old gifted student; young even for third grade.) Motivated 

is when…when you… (As he lets out a little smile,) I know what it is, but it’s 

hard to explain. 

Teacher: Take your time and just do your best. 

Daine: Motivated is…(squirming in his chair while looking all around the 

room)…when you’re motivated, you have a lot of energy and want to do it. 

Teacher: What a good definition, Daine! So when we are motivated, we want to 

do something. That is a very important part of being motivated. Does anyone else 

want to add on to what Daine had to say? 

Gaylen: (Swallowing deliberately before answering with a slow, but 

 expressive response)… When you’re motivated, you pay attention to what’s 

 goin’on. 

Teacher: Another good point! When kids are motivated, they want to pay 

attention to what they are learning. 

(Lisa, in her typical fashion, is energetically waving her hand eager to add to 

 the definition.) 

Teacher: Lisa… (Before I can ask anything, she blurts out…) 

Lisa: And when you’re motivated, you wanna keep paying attention until you’re 

finished. 

Teacher: Great point Lisa! Boys and girls, Daine, Gaylen, and Lisa have pointed 

out three very important characteristics of what it means to be motivated. When 
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students are motivated they have a lot of energy, and they focus and pay attention 

until they accomplish the task they are doing.   

 

I recall being quite impressed with the students’ attempts to explain motivated 

behavior in their own terms, and it was remarkably consistent with how Kauchak (2003) 

defined it as  “energized, directed, and sustained” (p. 394). 

During the first few days of school, students completed some pre-study surveys. 

The first was the Pre-study Self-Evaluation in Mathematics (Appendix D). Because it 

was the first survey I handed out, we went through it together. I gave all students an 

“office” or privacy folder so that they could feel comfortable that no one else was reading 

what they were writing. I explained that each time we completed a survey or 

questionnaire, they would have the same privacy. I read each question out loud and gave 

the students time to complete each question before moving on to the next. Upon 

completion of the survey, I gave each child a sticker to thank him or her for helping me 

with my homework, a procedure I would do every time they helped me in this way. They 

gleefully and proudly placed their stickers on their behavior charts, one step closer to a 

trip to the ‘treasure chest’. Though one of my students was not a participant in my study 

as a result of being pulled out during math, I informed all my students, including my 

pullout student, that whenever they would help me with my homework they would 

receive a sticker for the help they were giving to me.  

The Pre-Study Self Evaluation about Mathematics survey provided me with 

additional information about how the students perceived themselves in math. Their 

responses on their surveys provided me with a snapshot of those perceived abilities, and I 
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quickly understood the multiplicity of attitudes as a result of the range in my students’ 

mathematical abilities.  

Gifted and High Ability Student Responses 

I am a student who is naturally good in math. 

I may or may not be identified as gifted. 

I usually know the material before it is taught to me.  

If I don’t, I can learn the lesson in a matter of minutes. 

Still, I’m expected to sit through complete lessons as the teacher tells me  

what I already know.  

I go to school to discover new things, but the pace moves so slowly that I lose interest in 

learning. 

I think math is boring because it offers little challenge to me. 

Yet, I have become used to math always being easy. 

I have come to expect it, and may even prefer it that way! 

 

Approaching Level Student Responses 

I am a student who struggles in math.  

I try my best, but I always need extra help. 

I worry that others will think I am not good in math. 

I worry I will be the only one not to understand. 

Fortunately, there are others like me…I am not alone. 

I don’t understand how this will help me. Why do I have to learn this anyway?  

I have gotten used to this unsettling feeling, which happens  

at the same time everyday. 

I would never raise my hand to say I like math because I am not good at it. 

I am at risk of learning to despise math. 

 
 
 

It became immediately apparent that the majority of my students were not 

terribly interested in challenging themselves mathematically. Nevertheless, that same day 

I explained to the students that we would be problem solving in our classroom, and we 
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would be solving challenging problems. I heard a few moans and groans, but the kids 

were also very attentive. I explained that I would be putting them into groups in order for 

them to solve problems using cooperative learning. They seemed a bit excited by the 

word “groups.” Most of the students were unfamiliar with the term cooperative learning, 

so I explained that cooperative learning involved students working together in groups, 

cooperating in order to help one another solve problems. Wanting my instruction to be 

relevant, I explained the importance of being successful utilizing cooperative learning, in 

lieu of the fact that when they get older and are working in the business world, they will 

be expected to work well with others in order to succeed.   

The following day I continued the discussion on cooperative learning. I needed to 

make sure that the children understood the required behaviors. 

 

Learning to Cooperate 

Teacher: Boys and girls, yesterday we discussed working together in cooperative 

learning groups during problems solving activities. I wanted to talk a bit more about what 

those groups might look and sound like. Who can tell me what students would be doing 

in one of these groups? (Without skipping a beat a dozen hands shot up in the air.) 

Sonya: Well, if we’re supposed to be working together, then everyone would be 

participating. No one would just be sitting there doing something they shouldn’t be 

doing. 

Teacher: Excellent point, Sonya. Cooperative learning means everyone is responsible for 

participating and learning the material. Everyone in the group has a job to do, so the 

whole group can be successful! We call this individual and group accountability. What 

else?  
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Gaylen: (Again, taking a deep breath before slowly delivering his thoughtful response). 

We should be helping each other. Like, maybe someone isn’t sure about how to do 

something; we can explain it so they know how to do it too. We can help our friends. 

Teacher: Gaylen, I am so glad you pointed that out! Cooperative learning means that we 

are happily working together and relying on one another to be successful. We do our best 

to help one another. We call this positive interdependence. 

Kenny: People should get along and listen to each other. I mean everybody should get a 

chance to tell what they’re thinkin’. 

Teacher: Another good point, kids. When we work cooperatively, we are working with 

each other face to face. When others are speaking, we show our respect by listening to 

what they have to say. When we respond, they listen to us. We call this face-to-face 

interaction. 

Coco: Yeah, you don’t just ignore somebody if you don’t like their idea! 

Sahara: You have to get along in your group.  

Teacher: You are so right, Sahara! There are certain behaviors that we must demonstrate 

when we are working with other people. We should do our best to be polite and pleasant. 

We should try to be supportive and helpful. Cooperative learning is a great strategy 

because kids are actively involved, but if we don’t behave appropriately, it will not be a 

pleasant experience. We call this proper use of interpersonal skills. 

 

We used the opportunity to put on a couple of skits showing what to do when 

working together and what not to do when working together. I intended to utilize these 

four components of cooperative learning as much as possible; however, I recognized that 
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individual accountability might be difficult when students were working in heterogeneous 

groups as a result of the challenging problems I intended to introduce.  

Because I was sensitive to the fact that I had a number of extremely bright 

students in my classroom, which may have been intimidating to some students, I felt it 

was necessary to discuss how everyone has strengths in our classroom. We discussed 

how some people are very strong in reading, while others are gifted writers. Some people 

really enjoy math, while others may not. I went on to state that some students were gifted 

athletes, others wonderful musicians, and some people have fantastic social strengths. 

The point of my discussion was to reinforce that everyone has strengths. We must focus 

on our strengths, but we must also do our very best to improve ourselves in other areas as 

well. We must compete with ourselves to become our personal best. 

I explained that cooperative learning involves working with others, and as a 

result they may find themselves working with students who are stronger in certain areas 

than they are, or they may find they have the opportunity to help others. Sometimes they 

might find they are working with people who have similar strengths. I never used the 

words heterogeneous or homogeneous with my students. I used the opportunity to explain 

that their cooperative learning groups would change on a regular basis, so I was 

interested to know with whom they wanted to work. 

In order to help me have a better understanding of whom they wanted to work 

with in these problem-solving groups, I handed out a sociometric survey. The survey 

listed all the students in my class, and each student had a line next to his or her name. I 

told the students that they could pick three students whom they would like to work with 

in math during cooperative learning problem solving activities. I asked the students to 

pick out their first choice, second choice, and third choice, and explained how to 
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complete the survey. I was aware that typically sociometrics was used to measure 

interpersonal relationships, often identifying the ‘leaders’ from the ‘isolates’, or those 

students that none of the other students selected. I used it to assess whom the students 

most wanted to work with in their problem solving groups and asked them to complete 

their survey keeping that in mind. Again, I handed out their ‘offices’ so they could have 

privacy completing their surveys. The students were very quiet as they carefully thought 

about which three students they most wanted to work with. When they were finished we 

exchanged surveys for stickers, and I thanked them for their help. I told them that I could 

not promise that they would get to work with any of the students they chose, but that I 

would do my best.  

In view of the fact that I believe gifted and high ability students should be given 

the opportunity to work with other gifted and highly able students, it was interesting to 

find that my nine gifted students chose other gifted students fifteen out of twenty-seven 

times, and the chose high ability students five times. Out of total of twenty-seven possible 

choices, they chose other gifted or high ability students twenty times, clearly 

demonstrating their desire to work with others identified to be working at their level. 

I used a sociometric matrix (Appendix I) to record the results of the students’ 

selections.  After recording the results, I tallied up the total points earned by each student 

and recorded the results at the bottom on the matrix. I then entered the results on a 

sociometric target diagram (Appendix J). In the center circle of the diagram were the two 

boys who received the most points:  Joel, a seemingly shy, laidback gifted student who 

was new to the school this year, and Kenny, an affectionate on–level student, with a 

husky voice and witty personality. The students who fell into the second ring of the target 

diagram were three boys and four girls. Interestingly, out of the seven children, five were 
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in the gifted program and two were in my high-ability group. While they are all quite 

bright, they were also the kids whom others seem to like. They are friendly, appear 

comfortable when dealing with their peers, know their boundaries, smile, laugh, are kind 

to others, are serious students, and do not have behavior problems. Lisa is part of this 

group, and was one of the students who received the highest number of votes. It was quite 

satisfying for me because I remember conversations with Lisa and her mother in my first 

grade classroom about her bossy behavior. Over the past few years she clearly made an 

effort to improve her social skills and it had been validated…at least in this first 

sociometric survey.  Sonya, Kirk, Sahara, and Arlen were other gifted students found in 

this ring, along with Alice and John, two high ability students.  

In the third ring of the sociometric target diagram were ten students ranging from 

the approaching level group to gifted. The two gifted boys, Amed and Gaylen, are best 

friends. They are really sweet boys: extremely cerebral, very soft-spoken, preferring 

origami and poetry to football and basketball. Barry is also in this group, though his 

ranking was among the lowest. I was sad to see that Barry did not receive more votes. 

Did students not choose him because he was weaker in math, or were his social skills 

affecting his interpersonal relationships? 

In the fourth and final ring of the sociometric target diagram were three children. 

Daine appeared in this ring. He is Chinese American, tall, bright eyed, and always full of 

energy. He looks like a fourth grader, but according to his age, he really ought to be in 3rd 

grade, which he is quick to point out. As a result he is less mature than the other students. 

This coupled with his extreme intelligence and desire to share everything he knows with 

others causes him to be a bit overbearing to the other students. Daine has matured a lot 



 57 

since I had him in first grade. He shares this ring with Allan and Amanda, two students 

from the high ability and on-level groups, respectively.   

The third and final survey that I needed to have the students complete was the 

Pre-Study Self Evaluation about Grouping (Appendix E). I explained to the students that 

this information, along with the information that they already provided me with would 

help me in determining groups. The students used their offices and we went through the 

evaluation together in order to make certain that the students understood what each 

question meant. The results provided me with useful information to better understand my 

students. 

 

A Fun Introduction to Problem Solving 

A few days into school we were ready to begin our first problem solving activity. 

I explained that this was just a fun activity to get them warmed up to the idea of working 

with others. The lesson involved students working together to create a place value chart 

meant to help them visualize the number, one million. I showed the students a sheet of 

graph paper that had two outlined rectangles. Inside each rectangle were ten outlined 

squares, with one hundred ‘little squares’ in each of the ten outlined squares. The idea 

was to get the kids to “see” the one hundred ‘little squares’, then “see” that ten of those 

one hundred ‘little squares’ created the larger, outlined rectangle, composed of one 

thousand ‘little squares.’ What we were going to do was cut out ten of those one thousand 

‘little square’ rectangles and press it in place on a sheet of paper in order to create ten 

rectangles of one thousand ‘little squares’ each, or a larger rectangle of ten thousand 

‘little squares.’ We would complete this activity ten times until we had ten rectangles of 

ten thousand, in order to “see” just how big one hundred thousand of these “little squares’ 



 58 

really was. My goal for this hands-on activity was to use this visual of one hundred 

thousand ‘little squares’ to help the students understand that ten of them actually 

represented the number one million. 

Once the students understood what we were doing, I asked for volunteers for 

jobs. For this activity the students chose what job they wanted. One group cut, another 

group glued, another group collected the materials from their peers, and finally the last 

group pressed the boxes in place. I was fortunate to have kids volunteer for each position. 

It was a good way to introduce the kids to working together. As the children sat in their 

respective groups spread throughout the classroom, we began. It was one giant assembly 

line of everyone doing the job they were supposed to do, along with lots of talking, 

laughing, and lots and lots of movement. It only took about fifteen minutes to complete 

the activity. When we were finished, I asked the kids to imagine they had a dollar for 

every “little box.’ They were quite overwhelmed by the number of little boxes 

representing the number one hundred thousand, and they were even more stunned when I 

pointed out that the number one million was actually ten sheets of what we had just 

created. 

I was thrilled with their attentiveness and enthusiastic attitudes. I did use the 

opportunity to ask the kids,  “Who thought that was fun?”… Of course, hands were 

immediately in the air. “You see, I told you that math can be fun! ... Who likes math 

now?”  

Simultaneously, they let out a big “MEEEEEEEEE!”  

 Coco said, “That was exciting!”  
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I decided to use the opportunity to relate this back to our discussion about 

motivation, hoping for them to make a connection with energized, directed, and sustained 

behavior. 

“What did you like about it?” I asked.  

“Everybody was helping,” Lisa said, “and we were having fun together.” 

“It was a good because it wasn’t boring. It was exciting to see the paper getting 

more and more squares,” Sahara added. 

I asked the kids, “Did this activity help you to pay attention and focus on the 

lesson?” The overwhelming response was yes. I used the opportunity to point out that 

when they are feeling motivated they will be enthusiastically participating, full of energy, 

and will continue to stay focused until the end of the lesson. 

With that, Daine blurted out “I had a lot of energy. I was really motivated! Can 

we do it again?”  

We all laughed and the students helped me hang our place value chart on the 

chalkboard. They were quite proud of their creation. 

 

Place Value Riddles in Heterogeneous Groups 

I informed the students that I had created groups using the information they had 

given me on their surveys. The children were excited to move into their first formal 

groups. I was able to group everyone with at least one of his or her first, second, or third 

choices, except for one student. Although I was trying to take their choices into 

consideration, I was still bound by the specifications of my study, and for this activity I 

wanted to create heterogeneous groups.   
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 I informed them that we would be doing our first problem solving activity using 

cooperative learning. The problem was called Place Value Riddles and it came from a 

teacher resource called, Math Logic and Word Problems 3-4. This was not an open-ended 

problem, but I thought it would be a good place to begin to apply what we had discussed 

about the important components of cooperative learning. The students were to complete 

“place value riddles” using what they had learned thus far in our place value lessons.  

 I explained what they were to do. The activity that I gave them allowed them to 

work as an independent group, without my support, as the first page explained the 

activity in a step-by-step format. I pointed out that there might be students in each group 

who would not need to review the first page and might want to jump right to the second 

page, but that there might be other students in the group who did need to review the first 

page and therefore it was only fair to do so. I explained that the idea was that everyone 

should be participating in the activity. Once they had understood the assignment and 

completed the first page, they could then go on to the second and third pages to complete 

the remaining problems. I reminded them that everyone should be participating in finding 

solutions to the problems. Knowing they were in heterogeneous groups, I mentioned that 

if someone in a group really could not quite “get it” no matter how hard the group tried to 

explain it, it was up to the group to decide if they would move on or not. 

 As they began, I walked around the room, stopping at each table in order to 

observe their interpersonal skills and listen to how they were solving the problems. I 

jotted down notes and interjected when I needed to. 

 At one table, a couple of students (Daine and John) appeared to be doing most of 

the talking, while the other two (Barry and Gary) were listening. At Table #2 I observed 

Amed and Gaylen talking with one another catty-corner, almost as if the other two boys 
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did not exist. I immediately made an announcement to remind students that everyone 

must be participating and that students should be working together. I reminded Gaylen 

and Amed that they were to work together with their group mates to solve the problems. 

“But we already have the answer,” Amed said. 

I was surprised that they solved the first problem so quickly. I recognize that the 

other two boys were much slower; nevertheless heterogeneous grouping still requires that 

all must do their best to make sure that all students understand the material.  

 “Oh, ok,” said Gaylen. In his purposeful and steady adult-like voice, he turned to 

the other two boys in his group and said, “Let me just check which clue you didn’t read. 

We’re not going to start without you guys.”   

 While he continued helping one of the approaching level students, I couldn’t help 

but think about Anne Robinson and her “pint sized professors” in heterogeneous groups. 

As I continued moving throughout the classroom I observed Sonya, a gifted student at 

another table, helping Amanda, an on-level student. In fact, Sonya appeared to be in 

charge of the table helping another gifted student as well. Despite my sensitivity to gifted 

students having to take on the responsibility of helping their peers, the kids seemed to be 

having a good time. Some kids were reading the problems out loud, while the rest of the 

students were writing.  

 By this time, the students were working on the last of the three problems. At 

Table #4 Lisa read out loud and slowly for her approaching level peer, Stevie. “First we 

should write four digits with a comma between the thousands and hundreds…” Soon, 

Talia is reading the problem out loud slowly. She asked, “Can I figure this one out?” 

 As I overheard her request, I once again reminded the students that the students 

were solving the problems together, hopefully encouraging the stronger math students to 
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be as inclusive as possible. Talia, an approaching level student, wanted the opportunity to 

solve the problem before some of her quicker peers figured it out. I respected her desire 

to be given the opportunity to solve the problem, but how can a teacher ask other students 

in these heterogeneous groups to slow down their thinking? While I continued to see 

examples of why I fervently supported homogeneous grouping in math, many of the 

students appeared to be enjoying the experience. 

 At Table #5 students were high-fiving each other with big smiles on their faces. 

Coco was reading and the boys were listening. She had trouble reading the names, and 

the boys in the group interjected. Kids were smiling, laughing, and talking. The four 

students in this group, one gifted, one high-ability, and two on-level students were 

working really well together, which was very satisfying to see. 

 After the activity was complete and we had reviewed the riddles, I asked how 

everyone had enjoyed what the groups had done. I was so thrilled when I got a 

resounding cheer with simultaneous thumbs up. Kids had smiles on their faces and they 

clearly enjoyed it. Of course I had to ask “And how many people think math is fun now?” 

with a big smile on my face, and again, the class broke out in a cheer.  

 Sonya raised her hand and said,  “Normally for some reason I don’t like working 

in groups, but I had a lot more fun than doing it by myself.” 

 Sahara agreed,  “I had a lot of fun. Everyone was participating, and I liked 

working with them.” 

 Lisa, again waving her hand in the air with something important to share, very 

expressively and with a lot of enthusiasm said, “Normally problem solving isn’t my 

favorite, but I really liked this. It was fun and challenging!”  
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  Realizing that working together in cooperative groups to problem solve was 

going to take some practice, I used the opportunity to talk with them about one group in 

particular that seemed to be working extremely well together. I pointed out that everyone 

in the group was participating, no one appeared to be ‘controlling’ the conversation, and 

everyone was helping to figure out the problem(s). Students were calm, attentive, talking, 

reading, or writing, and they were all sharing their thinking up until the end when they 

finished solving all their problems.  

 At that point Lisa burst out and said, “They were really motivated!” I smiled and 

gave her a high five. 

 After completing the activity, I distributed the Student Survey on Problem 

Solving Using Cooperative Learning (Appendix F). As this was the first time they 

completed this survey, we reviewed it together. In the privacy of their offices, they 

followed along as I read each question, one at a time, in order to clarify any confusion.  

 After reviewing the surveys, I took note of a lot of positive feedback from 

students in all of the groups; however, it was clear that the gifted students were not as 

satisfied with their groups as the rest of the students in the class.  About half of the gifted 

students made references to their groups moving too slowly. Comparing my students’ 

reflections with my own observations, I thought that it might not have been the 

heterogeneous groups that were responsible for some of the dissatisfaction, but rather it 

might have been the problem itself. The students were just getting to know each other, so 

I decided to keep the groups together for another problem solving activity, but this time I 

would use an open-ended problem that would be more challenging for all the students.   
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Ticket Line in Heterogeneous Groups 

  I chose our next problem from www.Figurethis.org, a website launched by the 

National Council of Teachers of Mathematics in collaboration with several other 

supportive organizations. While the site is designed primarily for middle school students, 

I was able to find problems to fit the needs of my fourth grade classroom. The focus of 

the website is on helping students enjoy mathematics while simultaneously preparing 

them for the more difficult mathematical problems they will face later in society. 

 We once again reviewed the important components of cooperative learning, as it 

was clear the students needed reinforcement. I then explained that this problem was 

different from  “Place Value Riddles,” where there were correct and specific answers to 

each problem. This problem, which I called “Ticket Line,” was an open-ended problem, 

meaning there could be different solutions to the problem as long as the students 

explained how they came up with their calculations. I handed out a paper to each of the 

students in order for them to read the problem with me.  

• Figurethis.org Math Challenge #1 Line Up: How long do you have to stand in 

line? Figure This! How long do you think you would have to wait in this line if 

you hold number 300?  

 I made sure that the students understood the problem, and I could see that they 

were excited by the way they were wiggling in their seats ready to begin. I explained to 

the students that this problem involved estimation and time, which are basic skills that 

people use every day. Following the suggestions of Figurethis.org, I pointed out how 

many businesses “such as banks, fast-food restaurants, ski areas, and airports need 

efficient ways to minimize time spent waiting in line” (www.figurethis.org). I wanted the 

students to recognize the usefulness of math in their every day lives.  
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 After introducing the problem I gave them a hint to think about how much time it 

would take for one person to buy a ticket. I also informed them that at the end of the 

activity each group would present its solution; therefore, they needed to discuss who 

would do what in their groups. While I wanted everyone to be involved in trying to figure 

out the answer, students could decide for themselves how they wanted to share the 

responsibility for the presentation. I handed everyone large white sheets of construction 

paper and asked students to use the paper with markers, crayons, pencils, or whatever 

they wanted to illustrate and explain how they solved the problem. 

 Our gifted teacher, Mrs. P., was in the classroom to work with the gifted 

students, so I asked for her support to wander through the classroom to make sure all the 

kids were on task in their various groups. 

 The students were off to a good start, enthusiastically talking to one another 

about the different possibilities. Every now and then a student would raise his or her hand 

with a question. In most cases I had them redirect their question back to their group, in 

order to help them understand the importance of working together.  

 All of a sudden I saw Arlen and Sonya get up and move to the round table next to 

them. They are both gifted students, and they were pretending to be buying tickets.  

 “Let’s see how long it would take if we were really standing in the line,” Sonya 

says to Arlen. 

 Sonya is seated behind the table and Arlen is standing on the other side of the 

table as if buying a ticket. They look at the clock and Sonya says, “GO!” 

 Sonya asks, “What’s your name?”  

 “Wally is my name.”  

 “Hi, Wally. May I help you?” 



 66 

 “Two tickets please,” he says. 

 Sonya pretends to be punching something into a machine and waiting for the 

ticket to come out. She hands him the imaginary ticket. He gives her some money, and 

she gives him some change. They look up at the clock, write something down, and then 

giggle. They go back to the table and continue talking. 

 Sonya says to Arlen, “So let’s say about fifty seconds, because maybe they are 

talking, or you might have a very old lady that says “T…i…c…k…e…t… 

p…l…e…a…s…e….”  Sonya and Arlen share their findings with the other two members 

in their group, but clearly, they are doing most of the thinking.  

 I continued walking throughout the classroom to observe different groups when I 

stopped at Lisa’s table, which was a mix of two gifted students, one high-ability student, 

and two approaching level students. This was quite an experience. The Lisa I had known 

in first grade was back—and she was clearly the boss! 

 “OK, let’s figure out who should do what job,” Lisa stated. “Who wants to read 

the problem?” But before anyone had a chance to respond, she added, “We are all going 

to take turns! Actually, let’s all work on this together. We will all draw! Ok, you guys 

(motioning to two people on the other side of the table, which included Sahara, an 

extremely gifted math student) will do this sheet, then we will do this sheet, and then we 

will piece together the two sheets.” 

 “I don’t like that idea,” Talia said. I want to do some math. 

 “No, no, no,” Lisa said. “Sahara will write and calculate!” 

 Talia was sitting, chewing on her ruler. She tried to say something about an idea 

she had for the poster, but Lisa cut her off. 
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 “We don’t have to do that. Actually, I have an idea! Talia, I thought you and I 

could paste one piece of paper to the other and then we could write the numbers there.” 

(Pointing to the paper) 

 I could see that tension was growing. Stevie and Alice were sitting quietly not 

saying anything, and I noticed that Sahara had not said a word the entire time. Sahara is 

extremely bright, but not very competitive. She is soft-spoken and very kind.  Mrs. P. and 

I had been concerned about certain personalities working well together, so I went to share 

my concerns with her. Seconds later we returned to the table. 

 By this time, Sahara appeared to be holding back tears. Mrs. P. asked, “Sahara, 

what are your thoughts on this?”  

 Sahara, rolling her eyes in an attempt to get herself under control, began to 

participate and explain her thinking. Lisa sat quietly, listening to Sahara. She may have 

recognized that she had been a bit overbearing. Lisa is really a wonderful girl with a witty 

and sensitive personality, but she is also always extremely eager, enthusiastic, and 

exceptionally efficient. Sahara eventually moved next to Lisa and they began working 

together on the calculations while Stevie and Talia began making the drawings for the 

presentation.  Alice, who is painfully quiet, seemed overwhelmed by the strong 

personalities.  Again it became evident that in order to have successful problem solving 

activities, students needed to understand how to work together with their classmates.  

 The room was filled with kids talking, sharing, and laughing, writing, coloring, 

and preparing for their presentations. I gave the students a couple minutes to finish up 

and then the presentations began. One by one the various groups got up to explain their 

solution to the problem, and to share who did what in their respective groups. The 

solutions were so different, but their processes for solving the problem supported their 
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solutions. It was a wonderful way to demonstrate that we did not all need to have the 

same answers, but we did need to demonstrate how we solved the problem.  

 Amed, Gaylen, Nathaniel, and Hunter calculated that it would take one half of a 

minute, and they multiplied it times 300 people, which gave them 150 minutes, or two 

and a half hours.  

 

Figure 1: Ticket Line Solution 
The solution states: We said 1 person would take ½ a min. so since there is [sic] 300 
people it would take 2 ½ hours. 
 
 Daine’s group estimated it would take about a minute per person, so they took 

300 and divided it by 60 minutes in an hour; therefore 5 hours to buy the ticket. Lisa and 

Sahara had a more complicated way, but they calculated 90 seconds per person and their 

ultimate solution was approximately 7.5 hours. As the groups presented, the students 

began to see the developing pattern.  
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 Then Kenny’s group began to explain its solution. “We started off estimating that 

it would take about 2 minutes times 299 people or 598 minutes.” 

 Kirk jumped in, “So we calculated it would take 9 hours and 58 minutes because 

if there are 299 in line before you, that’s how long you would have to wait.  

 They were so quick that some of the kids who were listening seemed a bit lost. I 

asked Allan to explain how the group had figured out that it would take 9 hours and 58 

minutes. 

 Using a very precise explanation, Allan said, “Well, we calculated that it would 

take 2 minutes for each person. So 2 times 300 would be 600 minutes. Sixty minutes is 

one hour, so 60 times 10 hours would be 600 minutes.” 

 

Figure 2: Ticket Line Solution 
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 So Kirk jumped in again and said,  “So we calculated that 10 hours would be 600 

minutes, so if we subtracted the 2 minutes for the 300th person it would take 9 hours and 

58 minutes. We estimated to 300 and then subtracted two minutes for the exact answer.” 

 Wow, I was impressed with their higher-level thinking! I made sure that we went 

over the answer with the rest of the class so they could understand the strategy as well. 

While I did reinforce the idea that the purpose of the activity was to use estimating skills 

to calculate, their strategy was so easy they were able to come up with an exact answer as 

well.  

 Sonya’s group had not quite solved the problem accurately, but by the end of the 

presentations, they understood what they had missed. Sonya’s disappointment was 

evident in her reflective survey, but for the most part the students were thrilled with the 

experience. While I was ecstatic with their enthusiastic show of support, I was concerned 

that only some students may have been doing the ‘thinking,’ as witnessed by Gary’s 

nickname of Daine as ‘Calculator Man.’ I know that all of the students were participating, 

but it appeared that some students’ participation began and ended as ‘artist’ for the 

presentation.  

 My goal was to have all my students thinking mathematically, and while the 

challenging problem may have eliminated some of my concerns that I had during “Place 

Value Riddles”, “Ticket Line” presented me with new concerns. All my students were 

clearly motivated and challenged by the open-ended problem, including my gifted and 

highly able, but were my on-level and approaching level students really understanding 

the material, or were they letting the gifted and highly able students in their 

heterogeneous groups do all the mental math work? I decided that in order to ensure that 
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all my students were mentally working to their potential, my next activity would examine 

homogeneous grouping using differentiated problems according to math abilities. 

 

Magic Squares in Homogeneous Groups 

 As a result of having nine gifted and three high-ability students, I considered 

them one homogeneous group, and divided the twelve kids into three groups of four. I 

also considered my four approaching level students and five on-level students a 

homogeneous group of nine, which I divided into a group of five and a group of four. As 

the students are all “touching” in mathematical achievement, I felt this was a good way to 

begin my homogeneous grouping.  

The problems, which I called “Magic Squares,” came from the same resource as 

“Place Value Riddles.” Because the groups were homogeneous, I differentiated the 

“Magic Squares” they were going to be given. The gifted/high ability students received 

the 5th/6th grade material, and the on-level/approaching level students received the 3rd/4th 

grade material. Again, this was not an open-ended problem, but I was eager to see how 

the kids would do considering the differentiated problem activities. I was hopeful that all 

my students would be challenged.   

 I purposely planned this activity on a day and during a time that I had additional 

support in my classroom. Mrs. P., the gifted support teacher, was in to work with her 

students, and I had an aide who was normally with me for reading during this time.   

 I explained to the students we were going to do another cooperative learning 

activity and this time we would be using addition and subtraction to solve some “Magic 

Squares.”  As the children were unfamiliar with magic squares, I used the overhead 

transparency to draw an example. I explained that according to Higgs (2005a), Magic 
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Squares “are simply a pattern of numbers arranged in a manner where all rows and 

columns will add up to the same number…and that each number will only appear once” 

(p. 59).  I demonstrated for the students using a nine box Magic Square for the number 

15. Within an extremely short period of time, kids were ‘ooooooohing’, and 

‘aaaaaaaahing’, that they understood. A couple of the students made a connection with 

Sudoku, and I confirmed that it was an excellent connection. 

I handed out the materials. After reminding the students that the  “Show Me The 

Way” page on the front on the packet would guide them through the first problem, they 

were ready to begin. I reminded the kids that while everyone had a packet, they were not 

working individually, but rather, they were working together to make sure that everyone 

understood the concept.   

The gifted/high ability students were savoring the moment. They could speed 

through the problem with no one to slow them down; that is until they came to the second 

problem where they had to complete a Magic Square with sixteen boxes instead of nine. 

Now they had to think! All of a sudden these three groups of students really had to rely 

on the help from one another to solve the more challenging problems.  

 When I stopped at Gaylen’s table, the students there were struggling a bit with 

their cooperative learning skills.  “Let’s start with the diagonal,” stated Gaylen. 

 Arlen was right on board with him and he blurted out, “Thirteen!” 

 “Thirteen…right, right, thirteen,” said Gaylen. 

 Allan tried to intervene, “No, guys. Let’s hold on to that answer a second.” 

 But he was quickly interrupted by Gaylen. “No wait! Why don’t we go to….” 
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 I immediately intervened because Allan was being ignored. I reiterated that 

everyone was supposed to be participating, and I suggested that Amed begin participating 

as well. They responded positively and Allan shared his thoughts.  

As I continued walking around the room, I could see the gifted/high ability 

students struggling in search for the right numbers. Occasionally I had a sense of 

frustration but felt it was good for them to be challenged. There were a couple of students 

who were not participating as much as they should, or others trying to take over the 

groups but all in all, the three gifted/high ability groups were functioning more like 

cooperative learning groups. 

The on-level and approaching level students were having to think as well. They 

no longer had their gifted or high ability counterparts to do the thinking for them. They 

were the only ones who were going to come up with the answers. They couldn’t just sit 

there; they had to perform.  I remember stopping over at the table where the instructional 

assistant, Mrs. B., was planted. She was asking questions, and students were raising their 

hands with answers. She was leading them a bit more than I would have preferred, but 

they may have needed that amount of support.  

As the students used dry erase markers to calculate their work on marker boards, 

the instructional aide was guiding instruction by pointing to the boxes in the magic 

square.  “Ok, so if we have 69, 69 minus 47 equals? she asked. 

 “This is hurting my brain,” Coco said. “It’s 22!” she shouted out. 

 “Good. Does everyone agree?” asked Mrs. B.  The kids all agreed and wrote it in 

their magic squares. 

 “I’m really starting to understand this now” said Amanda. 

 “And now we should do 11 plus 23,” suggested Talia. 
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 Mrs. B. asked, “Does everyone agree with Talia that we should now work on the 

11 plus 23 problem?” 

 They all agreed. I thought to myself that Talia must have been satisfied coming 

up with the suggestion for her group, recalling her prior experiences in heterogeneous 

groups when there were other students who solved the problem before she had the 

opportunity to even try to figure it out.  

 Talia proudly stated, “11 plus 23 is 34, so minus that from 69 and it’s 35. I 

already have it! It’s 35!   

 I saw evidence of the same type of experiences at the other homogeneous group 

of on-level and approaching level students, where Barry had been able to provide support 

to the other students. I remember checking in on the table when Barry looked up at me 

with a gentle smile and quickly shook his head up and down and said, “I get it.”   

 Clearly, everyone in the room had been challenged by the differentiated 

activities, only made possible as a result of their homogeneous groups. At the end of the 

activity we gathered for discussion  

 Barry, who typically is too insecure to share his comments, raised his hand first 

and said, “It’s really cool. I loved it.”  

 Kirk said, “I think it was a good learning experience. My group helped me and I 

helped them too.” 

 Lisa, who was part of Kirk’s group, said, “ I thought it was fun but hard. I was 

satisfied with my group cuz they all helped me to enjoy the whole lesson.” 

 That night I wrote a reflective memo regarding some of my concerns and then 

added it to my researcher log. I later reproduced the memo as a concrete poem in the 

form of a question mark as seen in Figure 3. 
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                                                  Unsure of Myself 

 
                                                 After the students had 
                                          left for the weekend, I began to 
                                reflect in more detail about our experience. 
                         On one hand I felt really good that the kids were being 
                   exposed to challenging problems, on the other hand, I noticed 
               a couple of kids who seemed overwhelmed and a bit stressed. I was 
         particularly concerned            with  Alice,  who  appeared 
      unable  to   keep   up              with  the  speed of   the  rest 
     of her group. As a                 result, she seemed frustrated. 
    Likewise, I   was                   concerned  about Lisa, who  
    was not quite able                            to keep up with Kirk (gifted) 
                              and John (high ability). After 
                            all, I had given the gifted/high 
                           ability  kids   problems   for  
                                                                                  grades five and six.  Were 
                                                                               they too difficult? Were 
                                                                             they too challenging? I 
                                                                         was also surprised that 
                                                                     the    on-level     and  
                                                                   approaching     level 
                                                                  students needed so 
                                                                much help from the 
                                                              learning      support 
                                                            teacher  What would 
                                                           the    students    have 
                                                          done  if  she  was not 
                                                         there?   Would   they  
                                                         have been completely 
                                                         lost?   Of   course   I 
                                                         wanted  everyone  to 
                                                         be satisfied with his  
                                                         or  her   experiences,  
                                                         so  I  was  feeling  a 
                                                         bit unsure of myself. 
                                                         I  decided to send an 
                                                         email  to   the   gifted 
                                                         support   teacher   to 
                                                         look  for her feedback 
                                                         on  what  she  thought 
                                                         about  the  experience. 
 
                                                         I   was   grateful   that 
         she responded quickly.  
 
Figure 3: Concrete Poem: Unsure of Myself 
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 Mrs. P. recognized the sense of responsibility that I had towards all my students 

and why I might have felt pulled in different directions. She observed some of the same 

things I had seen, but she encouraged me to continue. She said two things to me that 

really kept me committed to what I was trying to do. First she reminded me that the kids 

would improve with practice. I had already seen evidence of that, so her words of 

wisdom were well received. But what I really held on to was that she said, “Do not lower 

the challenge. Grade 5/6 is good and they will meet what you give them.”  It provided the 

show of support that I needed at that moment.  

 Later that weekend I had the opportunity to review the Student Surveys: 

Reflection on Problem Solving. They provided me with an overwhelming amount of 

positive feedback from all the students.  

 

Table 1 

Feedback from Students’ Surveys after Reflecting on Problem Solving 

________________________________________________________________________ 

While working in this group, I was thinking about how much I enjoyed it.                 74% 

I enjoyed this activity because I felt comfortable working with this group.                 74% 

I put a lot of energy in working on this activity with this group.                                  95% 

Working with this group made me want to pay attention.                                             89% 

This group helped me feel satisfied. I would like to work with this group again.         84% 
 
Working with this group helped me to understand the material.                                   79% 

I am satisfied with my performance in this group.                                                         95% 

________________________________________________________________________ 
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 Upon reflection, we had completed one heterogeneous activity “Place Value 

Riddles” that left some gifted and high ability children feeling stifled and bored. After 

thinking that it may have been the problem that limited the students, and not the 

heterogeneous groups, we shifted gears by using an open-ended challenging problem, 

“Ticket Line,” for our second activity in those same heterogeneous groups. The change in 

the type of problem left the students feeling enthusiastic and motivated in their 

heterogeneous groups, but left me wondering if everyone was really learning, or if the on-

level and approaching level students had left the real thinking to the gifted and high 

ability students. I decided that the only way to provide all students with challenging 

problems at their own level was by putting them in homogeneous groups and 

differentiating the problem solving activities. Magic Squares had allowed me to 

accomplish my goal. Since we had completed two heterogeneous activities, I would do 

another homogenous activity before switching groups.  

 

Toy Store/Peanut Hunt in Homogeneous Groups 
 
 As this problem solving activity was again differentiated, the on-level and 

approaching level students received “The Toy Store” activity, and the gifted and high-

ability students received “Peanut Hunt.”  Mrs. P., the gifted support teacher, was again 

present, and I also had a learning support aide who I asked to help support one of the on 

level/approaching level groups. The problems were again taken from Math Logic and 

Word Problems, for grades 3-4 and grades 5-6. They were typical word problems with 

varying degrees of difficulty.  

 The activity went very smoothly. The gifted and high ability students were 

challenged with problems appropriate for their level of ability, and the gifted support 
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teacher and I were there to offer questions for guidance during periods of difficulty. As I 

circulated through the room, I was happy to see my strong math students struggling a bit 

with questions that really made them think, but it was equally enjoyable for me to watch 

Stevie, an approaching level student, challenged at her own level. The confidence she 

displayed was evident as she demonstrated how to solve a problem in her group of two 

on-level students and another approaching level student. 

 Coco, and on-level student said, “I got the same answer!” 

 “Ok,” said the learning support aide, “Did anyone else get the same answer?”  

 Stevie said, “I got something different.”  

 The aide responded, “OK, let me figure out the problem as well to see what I 

get.” She began to work on the problem. As she worked on the problem, she watched 

over CoCo’s shoulder while she was checking her work. She was having trouble 

regrouping. The aide saw what she did wrong and explained it to Coco. “Stevie did it 

differently. Let’s let her explain how she figured it out.” 

 Stevie began to utilize a skill that we had learned during the present chapter on 

counting change by counting up: “$9.98 + $7.69 = $17.67. If I want to know how much 

money I will get back from $20.00, I can count three pennies to make $17.70; then three 

dimes is $18.00. Then add two more dollars until you get to $20.00. So $2.00 + .33 cents 

is $2.33.” 

 The rest of the students in the group listened to Stevie and watched as she used 

her marker board and dry erase markers to demonstrate. The aide was impressed with her 

thinking and was pleased with how clearly she explained her thinking to her group mates. 

While listening to their interaction, I wondered if  these students would have had the 

opportunity to be challenged at their appropriate level if they were working in 
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heterogeneous groups.  It would be unlikely that Stevie would have the satisfaction of 

solving the problem if she had been working with gifted and high ability students. This 

did a lot for her confidence, which was clearly revealed by her own words in her 

reflective survey: “I loved math today. It was so much fun. I would love to do this fun 

activity again.” Not only did Stevie demonstrate understanding, but the homogeneous 

grouping also provided the other students with the pace they needed to understand the 

problem. 

 On the contrary, Lisa was learning a different lesson. In our first two 

heterogeneous experiences, Lisa was one of the gifted students who had complained that 

the group moved ‘sort of slow;’ as a result, on her reflective survey she made it known 

that she preferred not to work with her group again. During “Ticket Line” she was the 

student who took charge and directed everyone else. In fact on her survey she wrote, “I 

had to keep explaining a lot of stuff and they were not going as fast as I wanted them to. I 

don’t feel comfortable working with a couple of the students…no offense!” All of a 

sudden, during this homogeneous activity, the tables turned, and Lisa was the student 

who needed direction. Unfortunately, her peers, two other gifted students and one high 

ability student, were not meeting her needs.  The gifted support teacher and I had stopped 

in to listen to their interaction. 

 “Sonya, how did you get 30 ounces?” the gifted teacher asked. 

 Sonya didn’t say anything. She was thinking. 

 “I got 47 pounds,” said Kirk. 

 John enthusiastically began to calculate and responded, “Ok, let me check that.” 

He added up 15 + 12 + 13 + 7 and got 47. 
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 The students were talking quite a bit, but Lisa was not participating. She seemed 

as if she was trying to answer, trying to do the calculations, but she was unable to keep up 

with their pace. I could tell that Kirk and John were working very quickly, too quickly for 

Lisa to keep up, and she was not happy.    

 In her reflective survey, Lisa made it clear that she did not feel satisfied working 

with this group, and that she would prefer not to work with them again. She wrote, “No! I 

definitely did not enjoy math. I never got to participate in any problem solving activities 

with this group!”  Lisa was the only student who had an unpleasant learning experience, 

but I did think it might have been a good experience for her. Helping Lisa become aware 

of how she felt in that situation might have helped to make her more sensitive to her 

struggling peers in future situations. While I am not advocating for gifted students to 

constantly suppress their own intellectual needs for the benefit of their struggling peers, I 

am suggesting that learning to work with others will benefit Lisa in the future. 

 There were a couple of other students who made interesting comments on their 

surveys. When asked, “Did your group help you to enjoy math today? Why or why not?” 

Daine wrote, “I liked it because I was in between. It really keeps me motivated.” When I 

asked Daine what he meant by ‘in-between’ he told me “Well, there were some kids who 

I could help when they didn’t get it, and then some kids helped me.” Having the 

opportunity to work with other strong math students was an experience he clearly 

appreciated.  

 Between Daine’s experience of being helped by other strong math students, and 

Lisa’s experience of struggling with other strong math students, it became evident to me 

that gifted and high ability students must be provided with opportunities to work with 

students who are at their level, recognizing that heterogeneity exists even within 
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homogeneous groups.  As a result, there will always be the potential problem of some 

students moving at a faster pace than others, or some students needing a bit more support 

than others. The experience made me realize that just as I must diligently work to provide 

my students with challenging problem solving experiences, I must also continue to work 

on developing my student’s cooperative learning skills so they can communicate more 

easily before becoming frustrated.  

 

Beating Heart in Heterogeneous Groups 
 

 It was mid October and we had already completed our first three chapters in math 

and were now focusing on multiplication and division. Our pretests continued with some 

students receiving differentiated extensions activities while I worked with the remainder 

of the class on the lessons each day. Keeping up with the rigorous and fast paced fourth 

grade curriculum, while fitting it these challenging problem solving activities, meant that 

I occasionally had to ‘steal’ some time from another subject in order to accomplish it all. 

But it was well worth it and the students were energized every time they heard we were 

going to problem solve. This particular day was no exception, and in fact, it turned out to 

be one of the most exhilarating experiences of all.  

 I informed the students we would be completing another problem solving activity 

using a problem that I found at www.figurethis.org. I introduced the problem by telling 

the students we were going to have a challenging problem to solve that would involve 

using the skills we had been working on over the past few weeks: estimating, rounding, 

multiplying and dividing. I told them that I was going to allow them to use calculators so 

they could focus on thinking of strategies to solve the problem, instead of worrying about 

making accurate calculations.  
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 I mentioned that they would be working on an open-ended problem reminding 

them that coming up with different solutions was perfectly acceptable as long as they 

could explain and support their solutions with accurate calculations. I also reminded them 

of the “Ticket Line” activity that we did together in class and told them that they would 

again be using construction paper with markers to record how they solved the problem. 

Once the activity was completed, they would share their findings with their classmates. 

 Mrs. P. was again in the classroom to work with the gifted students, so I asked 

for her support to wander through the classroom to make sure all the kids were on task in 

their various heterogeneous groups. I also had a learning support aide in the classroom to 

support one approaching level student who continued to receive one on one support.  

 As I introduced the problem to the class, I felt really excited. I read the problem 

to the students:  

• Figurethis.org Math Challenge #2 Beating Heart: How fast does your heart 

beat? How long does it take for your heart to beat 1000 times? Figure This! If 

you started counting your heartbeats at midnight on January 1, 2000, when 

would you count the millionth beat? What about the billionth beat?  

 I handed out a copy of the problem to each of the students and gave them a 

minute or two to think about the problem. I explained it again to make sure they 

understood. Daine was the only student who appeared to grasp the problem immediately. 

As I explained it, I could see him thinking. His eyes would connect with mine for a few 

seconds, long enough to take in what I was saying, but then he was off in his own world, 

staring at things in the classroom or into space, his eyes darting from one place to 

another. When I looked at the faces of the other students, included the gifted and high 

ability students, I began to wonder if I bit off more than I could chew! A number of 
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students were staring at me, blank faced, jaws dropped, motionless, as if to say they were 

overwhelmed by the sound of the difficulty of the problem. I reminded the students they 

had others to work with, when Coco blurted out, “Can we just call the hospital now?”  I 

thought it was the funniest thing, and as I began to laugh, kids began to laugh. It 

lightened up the entire atmosphere and seemed to take away some of their worries. I 

reminded the kids we were working on a middle school problem and were just going to 

try our best. If we were successful, that would be great. But if we were not completely 

successful, it didn’t matter. What did matter was to put forth all their effort to do the very 

best job they could. 

 I reread the problem again and gave the kids a hint following the suggestion of 

Figurethis.org. I asked them to estimate their heart rate in beats per minute. Amanda 

raised her hand and said, “I know a fact about how often the average heart beats. It beats 

about 60 times per minute.” I told the class that Amanda just shared some useful 

information that they might consider when solving the problem. Although they were 

nervous about the difficulty of the problem, I could still tell they couldn’t wait to get 

started. My students were like revved up racehorses behind the gates, ready to break 

loose at the sound of the bell! I told the students to begin, and there was an immediate 

chatter of discussion as they turned their bodies to the center of their groups. 

 The first table that I went to was Daine’s. I wanted to observe him right from the 

start. As the rest of his group was discussing, Daine was quietly thinking. While his head 

was still, his eyes were moving up and down, side to side. He did not focus in on 

anything in the room, but rather appeared to be seeing numbers in the air in front of him. 

Every now and then he looked at his hand or his fingers, his lips moving a bit as if he was 

talking to himself, though I couldn’t hear any words. All of a sudden he spun around to 
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discuss his thoughts with his group. He was the first person at this table to understand the 

steps that needed to be taken to solve the problem.  

 “If your heart beats about 60 beats per minute, we can take 1,000,000 divide it by 

60 and divide it by 60,” he enthusiastically stated. He knew what he was thinking. He 

knew where he was going. He knew how to solve the problem, but I could tell the rest of 

the students in the group were not following him at that point. I suggested that he explain 

in more detail his thought process so his friends could understand what he was thinking. 

 “Well, if we have 1,000,000 seconds, we can divide it by 60 to make the minutes, 

and then divide it by 60 again to make the hours.”  Daine, clearly very proud of himself, 

held the calculator as he explained it to the group. The team was listening with half an ear 

because they were still trying to decide who was going to do what. Daine was really not 

paying any attention to them and all of sudden he said, “Nathaniel, you write everything. 

This is just a calculation. We might not use this, but write down 11.574074.” He rattled 

off the number unaware that no one could remember a number that long.  

 I was immediately concerned that Daine was giving Nathaniel the job of writing 

because Nathaniel is the student who has the one on one support in math, which he also 

has for writing. I immediately looked at Nathaniel’s learning support aide, who 

diplomatically suggested that Stevie was not doing anything at the time and maybe she 

would like to be the writer/recorder. As we were handling this, Daine overheard the table 

next to him coming up with similar numbers using similar strategies. 

 “Lisa, are your guys dividing 1,000,000 by 60,” Daine asked. Lisa shook her 

head up and down, grinning from ear to ear. “Yeeeeessssss,” she answered. They shared a 

few seconds of discussion and Daine darted back to his group. 
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 When Daine returned to his group, he saw that John had some numbers written 

down on his paper as he was working to keep up with Daine. I heard Daine give 

instructions to Stevie, the recorder/writer. “Say the original number in parentheses really 

small.” He was trying to get Stevie to write something a certain way, but she did not 

know what he meant. John, the high ability student in the group, was also trying to let 

Stevie do it, but she was doing it the wrong way. All of a sudden Daine snatched the 

paper and began to write it himself. While I made a mental note to speak with Daine 

about how he handled the situation, Stevie appeared relieved at that point. She and 

Nathaniel were totally uninvolved, but didn’t appear to be unhappy in any way. Kenny 

was paying attention to Daine and John, but was listening more than he was talking.  

 Somewhere along the way, Stevie got the paper back and was writing, while 

other students began the illustrations for their presentation. I did not get to stay with this 

group to see the problem solving through to the end because I wanted to observe some of 

the other groups.  

 I stopped at the table with Sonya and Arlen, two gifted students, as well as Coco 

and Barry, both on-level students. Sonya and Arlen were doing most of the talking but 

not really making a lot of sense. Just then Coco said, “Hey, how many seconds are in a 

day?” The gifted support teacher was standing behind Coco and advised her to write her 

thinking down in order to remember the thought. She asked Coco, “How do you think 

you can figure out the answer to your question?” The others in the group began paying 

attention to what Coco was saying and thinking, and she was willing to her share her 

ideas. Thinking aloud while using her calculator she said, “60 seconds is 1 minute…and 

there are 60 minutes in an hour…” 
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 All of a sudden Arlen leaped up and said, “We can multiply it times 24 hours in a 

day…” 

 Using the calculator, Sonya began to take over.  “60 seconds times 60 minutes is 

3600…so there are 3600 seconds in an hour….” Encouraging them to continue their 

thinking I said, “OK, so 3600 seconds is an hour of time…” and almost immediately 

Sonya and Coco exclaim simultaneously, “times 24 hours in a day is 86,400 in a day.”  

 From there they took a leap and said, “So we can take 1,000,000 divided by 

86,400 is 11.574074.” They were excited by the huge number and repeated it a number of 

times. Coco shouted out, “11 days and about six hours when we estimate….” They were 

energized, alert, smiling, engaged and excited they were actually figuring it out. 

 “Ok, we’re doing good, we’re doing good,” said Sonya. Arlen was keeping the 

girls focused, and Barry had interjected a few funny comments during the exchange of 

ideas, which had kept the kids laughing. Arlen was following it, but Barry was not. Sonya 

instructed Arlen to “Point out to Barry what we are doing cuz we’re about to start the 

poster presentation.” 

 In order to make sure that the students answered the question I said, “OK so if 

you have figured out that it would be 11 days and about 6 hours, what time would you 

experience your millionth heartbeat?” They began to figure it out. It is important to note 

here that I myself began thinking 11 days and 6 hours instead of 11 days and .6 of a day 

in hours.  

 I continued circulating through the classroom and noticed that two groups were 

still struggling with solving the problem. I ended up taking a seat between the two 

groups. One group consisted of two gifted, one high ability and one on-level student, and 

the other consisted of two gifted, one on level, and one approaching level student. I was 
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not sure if they were struggling because they did not know what to do, or because they 

couldn’t agree on what direction to take to solve the problem. The first thing I did was to 

make certain that they understood the question. Then I suggested they think about what 

Amanda had said at the beginning of the lesson because it might be a good starting place.  

 Sitting between the two tables, I heard a number of different comments, and as I 

listened, I did my best to jot some of them down. I heard “60 beats in a minute…that 

means 3600 heartbeats in an hour.” 

 “OK, now we can figure out how many there are in a day,” Gary said. 

 Kirk replied, “Let’s multiply it by 24…. 3600 times 24 hours in a day equals…. 

86,400…” 

 Then Howard, an approaching level student blurted out “heartbeats in a day.” His 

happiness was visibly evident by the big smile on his face. 

 Just then Gary stated, “1,000,000 divided by…” 

 Gaylen shouted, “1 million beats is going to take 11 days something…” 

 And Alice chimed in, “11 days point six!” 

 Gary, unable to keep himself from smiling, hammered his fist on the table out of 

excitement, and then his entire body shook out of sheer enthusiasm and satisfaction with 

himself and his group. 

 Kirk shouted, “1,000,000 divided by 86,400 heartbeats in a day.” 

 Joel said, “That’ll tell us how many days it would take to beat 1,000.000.” 

 Someone came up with the decimal and exclaimed  “11.57.” The excitement and 

enthusiasm were overwhelming. They absolutely loved this challenging activity. All were 

actively participating, energized, paying attention, and focused through to the end. 

Clearly, they were motivated by this experience. I left the two groups with their poster 
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paper and their markers as they began to illustrate using words and pictures how they 

solved the problem. 

 Unfortunately, I did not really get to spend any time at the table with Lisa, Allan, 

Talia, and Amed. By the time I got to their table, they had already finished and were 

ready for their presentation. Unfortunately, Mrs. P. had to leave before the children had 

the opportunity to present, but before leaving she mentioned how thrilled she was with 

the students’ effort. She reminded me to praise the students before they began to share, 

and I was very grateful for her advice. I had been so excited about the activity and so 

proud of the kids, that I might have just jumped right into their presentations.  

 Before the presentations began, I complimented the students and told them how 

proud I was of their effort. What was important was how hard they worked, how they 

didn’t give up, how much fun they had, and how they had worked together. They 

applauded themselves as I reminded them that things in life are not always easy, but that 

what matters is always trying to do one’s best and always being open to learning.  

 When the presentations began, one group at a time got up in the front of the 

classroom to explain how they solved their problems. Their solutions were as diverse as 

the group of students themselves.  

 Daine’s group got up to present first. Kevin did the speaking for his group. “We 

started with 1,000,000 seconds and divided it by 60 and got 16,666.6 minutes. Then we 

divided it by 60 and we got 277.777 hours. Then we divided it by 24 hours and got 

11.574073. We rounded that to 11.6. And that represented how many days. And that’s 

how we got our answer of January 12th at 4:00 a.m.” 

 I asked for some clarification. While I agreed with January 12th, I was confused 

by the 4:00 a.m. answer. 
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 Daine looked at the sheet, pondering my question. “I think I made a 

miscalculation. It says 11.6 days would be January 12th at 4:00 in the morning, but it is 

actually January 12th at 6:00 a.m.” Mistakenly, I was in agreement with Daine thinking 

11 days and 6 hours, instead of .6 of a day or about 14 hours. When they were finished, 

they shared who did what in the group. The classroom applauded them, and they 

enthusiastically returned to their seats.  

 

Figure 4: Beating Heart Solution 
The solution states: First we started with 1,000,000 seconds. Then we divided it by 60 to 
make 16,666.667 minutes. Next we divided it by 60 again to make 277.77778 hours. 
After that we divided it by 24 to make 11.574074 days! Finally, we rounded 11.574074 to 
11.6 so that means it was January 12th at 4:00 a.m. 
 

 Sahara’s group took center stage and Sahara did the speaking. “Our groups got 

January 11th at 6:40 a.m. We multiplied 60 seconds times 60 minutes in an hour to get 

3600 seconds in an hour and then multiplied 3600 times 24 hours in a day and came up 
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with 86,400 heartbeats per day. Then we took 1,000,000 and divided it by 86,400 and 

came up with the same decimal of 11.574074. We rounded it to .6 and so we said 11 

days, 6 hours, 40 minutes, and 7 seconds.” 

 I first asked about the January 11th date. After discussion, they realized that it 

would take 24 hours for one complete day from January 1st at midnight to January 2nd at 

midnight, so we all agreed that if we began counting eleven full days at midnight on 

January 1st, the 11th day would take us to January 12th. It was a good lesson on time. 

Satisfied with the 6:00 a.m. calculation, I then asked where they got the other 40 minutes 

and 7 seconds. Sahara and her group mates agreed it was from the rest of the decimal. We 

had not studied anything yet on decimals, so I told the students that we would give all the 

groups a chance to present, and at the end of the presentations we would have a mini 

lesson on decimals in order to really understand what the decimal meant.  Sahara’s group 

had done some wonderful calculations, but a mini lesson on decimals could complete 

their understanding. 

 A couple other groups presented and then it was time for Lisa’s group, where all 

the kids took turns explaining different parts of the problem. They were very to the point, 

just reading their answer. 

 Lisa began, “First we divided 1,000,000 by 60 seconds and got 16,666.667 

minutes.” 

 “Then we divided this by 6o minutes in an hour and got 277 hours,” said Amed. 

 “So we divided that by 24 hours and got 11.574074 days,” said Talia. 

 “So we calculated and got noon on January 12th,” said Allan. 

 I asked, “How did you come up with noon?” 
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 Allan said, “Well, we took the decimal 11.574074 and rounded it to 11.5 and 

crossed out all the other numbers. We knew .5 is half of something. So half of a day is 12 

hours!”  

 

Figure 5: Beating Heart Solution 
The solution states: First we divided 1,000,000 seconds by 60 seconds and got 
16,666.667 minutes. Then we divided 16, 666.667 by 60 minutes and got 277 hours. Next 
we took 277 hours and divided it by 24 hours and got 11.5. So we calculated it and got 
our final answer of Noon on January 12th. 
 
 
 It was at that point that I realized I had made the mistake of rounding the .6 to six 

hours. I used the opportunity to tell the kids that a number of groups had made a 

calculation error, and that even Mrs. DeSanctis made the same error. Allan and his group 

had calculated more accurately. I asked Allan to repeat what he said in order for him to 

shine. Allan, a high ability student who struggles with being overshadowed by his many 

gifted peers, was tickled pink to have proven me wrong. I pointed out that Lisa’s and 
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Allan’s group had the most accurate calculation to this point, and then I repeated it one 

more time and used the opportunity to have that mini lesson on decimals.  

 While we were finishing up the discussion, Daine appeared as though he was 

going to burst with something to say. During Allan’s presentation Daine had ever-so-

slightly gotten out of his seat a couple of times to interrupt, but disciplined himself to sit 

back down. He was sitting on his hands squirming back and forth, with a smirk on his 

face with a bit of surprise. He kept looking at Allan’s group, then the place value chart 

hanging on the wall, then me, then the place value chart, and so on. As soon as Allan’s 

group had finished presenting, Daine could no longer contain himself.  He jumped up and 

shouted with glee, “I know how to figure out how to calculate the billionth heartbeat!” 

The class was silent. They sat motionless. 

 Without skipping a beat, he ran over to get a calculator. The class braced 

themselves in anticipation of what Daine was about to share. As he punched the numbers 

into the calculator he told his classmates what he was doing. “11.57 days times 1,000, 

because a billion is 1,000 millions, is 11,570.  Then I divide that by 365 days in a year 

and get 31.69863 years.” He turned around and looked over to me with the biggest smile 

I have ever seen. “It would take about 31 years to have the billionth heartbeat!”  As this 

eight-year-old boy explained his thinking, the rest of the class sat in awe, smiling, happy 

for him, enjoying his success, and finally broke out in applause. Daine, the little guy who 

stood in the farthest circle of the sociometric matrix, not selected by classmates to be in 

their group, was now in the center of the room, proudly being supported and respected by 

all of his older peers.  
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 Just then Sonya said, “So, Mrs. D., everyone in this classroom has already had 

their millionth heartbeat, but we have to wait until we’re about thirty-one to have our 

billionth!” Way to bring us back full circle, Sonya! 

 It took us a while to quiet down and refocus. When I had the students’ attention, I 

used the opportunity to demonstrate how the various groups had all solved the problem a 

bit differently, allowing us to learn from one another. We wrapped up with a deep breath 

in and out, and a pat on our backs… and our neighbor’s back. We were exhausted. We 

had worked hard. Not only were these kids critically thinking and solving difficult 

problems, they were teaching me a thing or two along the way.  I called both Daine’s 

mother and Allan’s mother that night to let them know what a wonderful job their kids 

had done in class, and how proud I was of both of them.  

 Clearly this was a wonderful activity that allowed students to learn and enjoy 

math. Gifted and high ability students were undoubtedly challenged. Upon review of their 

surveys, some of the gifted students recognized they had not been as strong as some of 

their peers, which I believe is a good thing for them to experience. In comparison to other 

students in the classroom, gifted students in elementary school don’t typically 

struggle the way their on level and approaching level peers do; however, one day they 

will be faced with challenges and struggles.  

 While I did see evidence of some of the approaching and on level students 

motivated and participating, I generally observed that the gifted or high ability students 

did most of the mathematical thinking and calculations. There were no examples of 

Stevies or Talias being responsible for solving the problem. This was a consequence of 

heterogeneous grouping when trying to challenge all my students. I was satisfied that the 

stronger math students had been sufficiently challenged and motivated by the experience, 
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but after analyzing their surveys, I also felt pleased that the approaching and on level 

students enjoyed the experience as well. As a result, I did feel that this was a successful 

use of heterogeneous grouping. It demonstrated to me that stronger students could be 

challenged mathematically in heterogeneous groups, as long as the problems they are 

solving are challenging for their level of achievement.  

 A couple of days later, Daine came into the classroom and shared with me that he 

calculated the actual time that the millionth heartbeat would occur, clearly a good sign 

that he was thinking about the math problem outside the classroom. If .5 was twelve 

hours, that meant every point was 2.4 hours. Therefore 2.4 times 6 equaled 14.4. Four 

tenths of an hour was 24 minutes, which meant the millionth heartbeat would be at 2.24 

pm. I told him he was correct and that I was extremely impressed with his thinking! He 

was proud to share it with me. 

 Daine had a special place in my heart. I remembered the first day I met him in 

my first grade classroom three years earlier. Though he was new to our school district, he 

walked in on that first day of school as if he had been there for years. Throughout most of 

first grade he was only five years old; nevertheless, he was the little boy who told me, “I 

like working harder than easier.” 

 That part of Daine has not changed. He still likes working hard. He is clearly 

more mature than he was in first grade, but he still loves telling his classmates how smart 

he is. If someone else thinks of an answer before him, he is quick to add, “Oh yeah, I 

knew that.”  Though he can be a bit overbearing to his classmates at times, his everyday 

enthusiasm for learning energizes and motivates many of the other students. His face is 

usually beaming with happiness and he is an absolute pleasure to have in my classroom. I 

decided I wanted to interview Daine to understand his thoughts on what we had been 
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doing in math. If anyone enjoyed having the opportunity to work with other strong math 

students, Daine would, or so I thought. 

 

Daine’s Thoughts on Math this Year 

I know that sometimes I work with kids that are at my same level and sometimes they’re 

not. 

It’s normal to work with both. 

I like working with them both. 

They are all the same to me. 

I did like being “in between” though! But I can learn just as much in any group. 

I think other kids who aren’t as good as me can learn more with people better than them 

cuz they can learn stuff from people that are better then them, and kids like me can just 

continue. It won’t be too much of a conflict. 

Sometimes in groups like that I did do a lot of the thinking… like in “Ticket Line,” but 

other people probably learned about math too. 

Heartbeat was hardest so far. 

Math is different this year cuz we didn’t have extensions last year. We just always went 

with the lessons. 

But, when you’re motivated, math makes your brain think more, and then you really get 

thinking, and then you somehow get hyper…not really hyper…you just get really 

active… Its hard to explain. 

We should still do the problem solving. It helps your brain like math. It’s also fun! 

I like all the groups. 

Figure 6: Pastiche on Interview of Daine 
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 I got to thinking about why Daine was fine in either group and believed that it 

was because he was also being challenged as a result of the problems. Had I stuck with 

undifferentiated activities in heterogeneous groups, such as “Place Value Riddles,” I do 

not think Daine would have been so enthusiastic about working in either group. He 

clearly stated that he thinks other kids who are not as strong mathematically as he is, “can 

learn more with people better than them cuz they can learn stuff from people that are 

better then them.” Therefore, it would stand to reason that it would be useful for Daine to 

also be exposed to working with students who are strong mathematically. It is not often 

that Daine is “in between” because he is extremely gifted in math; however it was 

important for me to know that students like Daine could feel challenged in both 

heterogeneous and homogeneous groups.  Our next activity would once again utilize 

heterogeneous groups, so I decided to once again select a challenging problem for the 

activity. 

 
 

Parent Visitation Day: Play Ball in Heterogeneous Groups 
 

 We had been in school for about two months and Parent Visitation Day had 

finally arrived. The gifted support teacher and I had thought it might be interesting to do 

a problem solving activity for parents to see how their children were interacting and 

learning in math class. Though I thought it could get a bit hectic, noisy, and appearing as 

if it was out of control, I felt so confident from our other experiences that I decided to 

take the risk. I was glad that we were in heterogeneous groups for this activity because I 

felt that the parents would be most comfortable with heterogeneous groups opposed to 

homogeneous groups. I had also sent an email to our principal to invite her to join us to 

see what we were doing in math. I did not know if she would be coming or not. 
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 I informed the students we would be completing another problem solving activity 

using a problem that I found at www.figurethis.org . Considering that the Phillies were in 

the World Series and there was ‘Phillies Phever’ in our school, I decided to use a problem 

involving baseball.  

• Figurethis.org Math Challenge #11 Play Ball: What’s round, hard, and sold for 

$3 million?  Figure This! Mark McGwire became baseball’s home run king in 

1998 with 70 home runs. His 70th home run ball sold for slightly over $3 million 

in 1999. Babe Ruth, an earlier home-run king, hit 60 in 1927. His home-run ball 

was donated to the Hall of Fame. Suppose that Ruth’s ball was valued at $3,000 

in 1927 and, like many good investments, doubled its value every seven years. 

Would you rather have the value of Ruth’s ball or McGwire’s? 

I used the opportunity to explain compound interest with the students and how it 

changes over time. I also discussed with them that this type of problem is what bankers, 

stockbrokers, or biologists who study the population of living things, use to help them do 

their work. Of course each of those examples required a minute of explanation. Some 

kids were hanging on every word wanting to understand, while others listened less 

intently.   

 After explaining how the problem related to the real world, I read the problem 

again to the kids. We briefly reviewed our cooperative learning rules of individual and 

group accountability, positive interdependence, face-to-face interaction, and proper use of 

interpersonal skills.  Mrs. P. was again in the classroom to work with the gifted students, 

though I recognized that all my students had benefited from having her support and 

guidance. A learning support aide was again in the classroom to support Nathaniel, and 

she stayed by his side throughout the entire problem solving activity.   
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 I decided to start off with Sahara’s group since they had struggled a bit with the 

last activity. Her group consisted of two gifted students, one high ability student, and one 

on-level student. Without delay they began using the year 2008 and subtracted 1927, 

getting 81 years. I immediately redirected them by asking them to reread the problem to 

make sure they understood what they were being asked to do. Once they recognized that 

2008 was nowhere to be found in the problem, they changed direction. 

 “I think first we have to find out how many years apart the years are,” said 

Gaylen. “I think we should do that first.” 

 Sahara responded, “Yes. Are you saying we should do it from 1999?” 

 “Yeah,” said Gaylen. 

 “OK, then 1999-1927, that’s 72,” Alice stated.   

 Sahara, holding her calculator, chimed in and said, “Maybe we should divide 72 

by 7 because it doubles every 7 years… So it is 10.285714.” 

 Then they all just stopped and looked at the calculator. For about ten seconds no 

one said anything, so I eventually asked, “What are you going to do with that number?” 

 Gaylen tried by saying, “Maybe we can…” and then he stopped. 

 No one said anything. Clearly they were a bit stuck. I advised them to reread the 

problem to be sure they knew what they were supposed to do. As they read, I emphasized 

certain information after they read it…. “3,000 dollars! What happens with it?”  

 Gaylen said, “It doubles every 7 years.” 

 “OK… so…? What do you have to do now,” I asked. 

 All of a sudden Sahara said, “Ohhhhhhh…. I get it…!” She began to explain to 

her group mates. 
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 With that thought in their minds, I left to listen to other groups. I knew they were 

on their way. I stopped next at the table with Kirk, Joel, Gary, and Howard: two gifted, 

one on level and one approaching level student.  

 Kirk said, “If we write 1927 and keep adding seven years until we get to 1999… 

and then we can multiply however many time we did that times 2.” 

 While Kirk was saying this, Joel was coming up with some calculations on his 

own. I could tell that Kirk was thinking along the right lines, but neither Howard, 

approaching level, nor Gary, on-level, had offered any input.  

 I said to the group, “It sounds like you are all going in the right direction. How 

many times do you have to double?”  I specifically leaned over and whispered in Kirk’s 

ear to stay involved and work with the other kids to make sure they were following what 

was going on. 

 Joel said, “I think I almost figured it out,” and Kirk went over to Joel’s paper to 

see what he had done. 

 I listened in as they began doubling the amount every seven years. I thought they 

were moving in the right direction. As Gary, Joel, and Kirk were involved in checking the 

calculations, I noticed Howard sitting at his desk and waiting. He had given up trying to 

understand what was going on. I redirected his attention to the group and had to move on 

to the next group.  

When I arrived at the next group, I asked Barry, Sonya, Arlen, and Coco what 

they had done so far. They were basically finished by the time I arrived. While I was 

meeting with this group, parents began coming into the classroom. I hoped they would 

respond well to the frenzied and somewhat chaotic environment of children all chattering 

throughout the classroom, kids moving around to see what their classmates were doing, 
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and a clamorous show of enthusiasm that you could feel in the air. I hoped they would 

not perceive it as unruly and undisciplined. Though it may not have appeared so, it was 

quite organized and structured. The parents had not been present to hear the instructions, 

so I invited them to pull up a chair by their child’s group and listen to their discussions. 

The kids were so involved with solving their problem that they were not even paying 

attention to their parents. 

Unbeknownst to me, the principal had also arrived at some point during the 

problem solving activity. A short time later I noticed her there and welcomed her to our 

‘crazy’ classroom. She appeared to be enjoying the interactive atmosphere, and I soon 

discovered that the gifted support teacher had informed her of the question that the 

children were solving. 

 I listened to Sonya’s group when they told me that Babe Ruth’s ball would be 

more valuable by $72,000. I asked them how they came up with their answer. 

 “I minused 1927 from 1999 to get 72 and divided it by 7 because it doubles every 

7 years and I got 10.28,” said Sonya. 

 “Then we took 3,000 and doubled it 10 times and we got $3,072,000.  

I told them I was very impressed with their thinking and encouraged them to think about 

how they might present their information to the class. How might they show their data?  

 Barry exclaimed enthusiastically, “I know, we can make a table!” I told him it 

that his idea was a wonderful suggestion. I overheard other kids coming up with other 

suggestions of line graphs and bar graphs, but I reiterated that I thought Barry had a 

wonderful idea. I left with them discussing how they wanted to show their work. 

 Next I joined Daine, John, Stevie, Nathaniel, and Kenny; one gifted, one high-

ability, one on-level student and two approaching level students.  
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 Daine said, “When I did my calculation to find how many times to… (and then 

he stopped)… I knew what I was doing, but now I don’t know what I did.” 

 I suggested that he reread the problem and think about it again. Everyone started 

to read the problem again, and before finishing Daine said, “OK. I found out what we are 

doing now.” He turned to John, a high ability student, and asked him to write down the 

number 72 on the paper. 

 John wrote down 72 and I asked him, “Where did you get the 72 from?” 

 “Ok, I minused 1999-1927. Write that down John because then I got 72.”  

 John appeared annoyed and said, “You are going too fast!” 

 Daine was swept up in the excitement of solving the problem and not listening to 

John. He grabbed a calculator and as he used it, he rattled of a slew of information as 

John tried to write it down. “72 divided by 7 is 10.285…and then we just round it to 10.” 

He looked up with a broad smile across his face and then said, “Then we say 3000 and 

times it by two, ten times.”   

 The other members of his group leaned in to watch what Daine and John were 

doing. They began the calculations as Kenny, Stevie, and Nathaniel watched in 

anticipation. Daine was doing the calculations with the calculator and shouting out each 

answer enthusiastically, while John moved at his own pace doing the calculations 

mentally using scratch paper.  

 Daine said, “We can do it faster this way.” 

 John replied, “But I like doing it this way.” 

 Daine was always one step ahead of John. It became an entertaining, fun-filled 

competition: For every answer Daine shouted out using the calculator, John came up with 

the same answer using paper and pencil. 
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 Even Daine got excited by what John was doing, impressed with his ability to 

double such large numbers with such perfection. He was so excited by John’s 

calculations, that he stopped saying his calculations ahead of John, and only used the 

calculator to check John’s calculations! John was the center of the attention, and he was 

pleased with the progress he had made.  

 Daine shouted out to John, “Keep going John,” and he giggled every time John 

came up with the right answer.  

 The kids in the group were all leaning over their desks, way into the center of 

their group, to watch the back and forth game between Daine’s calculator and John’s 

paper and pencil calculations.  

 On John’s last calculation, Daine blurted out, “Oh my God, $3,072,000…that is 

what I got.” He had a HUGE smile on his face and raised his arm in a sign of respect to 

give John a high-five! John proudly accepted the gesture from Daine, the mastermind of 

the billionth heartbeat! Without losing any time, they reached for the construction paper 

to prepare for their presentation. By this time there must have been about twenty-five 

parents in the classroom. 

 It was intensely emotional as I left John’s group and moved on to my last of two 

gifted, one high-ability, and one approaching level student.  Allan explained everything 

to me when I arrived at their table, and Lisa, Talia, and Amed were quite happy to let him 

do the talking. As Allan shared their answer to the question, Lisa stood nearby wildly 

shaking her head up and down in agreement with a big smile on her face. I could tell she 

was very happy with her group and her contributions.  

 Allan methodically explained the solution that his group came up with. “First we 

did 1999-1927 to equal 72. That’s the difference in years. Then we wanted to estimate 
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something close to 72. Since it doubled every seven years, we used a basic fact and did 7 

times 10 and got 70. Then we decided we had to double 3,000 ten times to equal the 

answer… $3,072,000.” Beautifully done! 

 Before the students began to present, I explained to the parents the type of open-

ended problems we had been working on in math and gave them a quick synopsis of a 

few examples. Needless to say, they were proud of what their kids had accomplished. I 

explained how many of the problems we had been solving related to what happened in 

the real world as students would one day be required to work together with others and 

problem solve. I explained the importance of effort and pointed out how the children 

were working on middle school problems. Regardless of the difficulty, their children 

accepted the challenge, worked hard, gave it their all, and never gave up.  

 I then asked our principal if she wanted to say a few words. She used the 

opportunity to talk about our school district’s focus on 21st Century skills, namely the 

importance of rigor, relevance, and relationships. Following the auspices of Willard 

Daggett (2002), President of the International Center for Leadership in Education, our 

school district’s desire is to “make education rigorous and relevant for all students” and 

clearly our cooperative learning groups were at the heart of ‘relationships’ (p. v). 

I then invited the students to begin their presentations. I reread the question for 

the benefit of the parents. Sahara’s group went first, proudly displaying their poster and 

explaining how they had solved the problem as seen in Figure 7. 

 One by one, each group stood in front of their classmates, their parents, their 

teachers, and their principal; they proudly presented how they had solved the problem. 

They showed the various steps they used. Some groups even explained calculations they 
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Figure 7: Play Ball Solution 
The solution states: We agree that we would rather have Babe Ruth’s ball because it 
would be… $3,072,000. 
 
 
had used that proved to be unsuccessful before changing course and beginning 

anew. Some presentations were fancier than others. Some students added to their 

presentations with humor and/or drama. Different members of the various groups 

took turns sharing their special roles. Daine allowed John to present what started 

out as Daine’s idea, and I was pleased with his maturation. One by one each 

group ended their presentation saying,  “We agree that we would rather have Babe 

Ruth’s ball because it would be worth $3,072,000.” This was an important part of 

the activity because it demonstrated that the students came to agreement within 
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their respective groups.  And each time a group finished, the crowd broke out in 

thunderous applause. 

 

Figure 8: Play Ball Solution 
 
 
 One group had incorrectly completed the problem. In retrospect I wished I had 

checked every group’s answer before they presented; however, I had not been able to see 

each group through to the end of the problem, and as a result I was unaware they had 

made an error.  Normally it would not have been a big deal, but with their parents there, I 

felt badly. I had left Kirk in charge when I left his table. He had the right idea, but 

somewhere along the line he took someone else’s lead.  

 In front of all the parents Kirk kept repeating, “I knew how to solve it, but THEY 

kept changing it.” He must have repeated at least four times how HE knew what to do but 

THEY didn’t.  It was a bit touchy and I did my best not to point any fingers or embarrass 
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anyone. I reminded the students and the parents that sometimes we struggle, but that we 

must use those opportunities to learn. I told the students that in the morning we would 

meet to see what had confused them, which we did.  

 That morning I used the opportunity to meet with the group to examine where 

they had gone astray. After hearing the various groups present the day before, the 

students knew exactly what they had done wrong. I reminded them that struggling is part 

of the problem solving process and that examining their mistakes would also help them in 

the learning process (O’Connell, 2000). When we were finished talking, I asked to speak 

with Kirk. I explained to him how he might have handled the situation differently. I 

reiterated that they were a team and that their goal was to find a solution as a team. I 

pointed out that had he felt strongly about a particular solution, he was responsible for 

communicating that to his team prior to the presentation. He wanted to apologize to his 

group mates, which he did as soon as we were finished speaking. While they did not 

seem bothered by anything, I did feel it was an important lesson for Kirk. 

Sonya’s group was the last to go, and her group showed further understanding 

when Sonya stated, “Not only was Babe’s ball worth $72,000 more than Mark 

McGwire’s ball, but Babe’s ball had increased in value $3,069,000 over the years. I was a 

bit disappointed that Barry had not gotten to use his idea of a table to illustrate their 

calculations. Instead they used a bar graph that did not quite depict the data accurately. 

While it was another exhilarating experience, the students had become quite 

adept at identifying what worked well and what didn’t. After reviewing their surveys it 

was obvious there were a substantial number of comments expressing satisfaction and 

positive experiences, but there was an equal number of complaints, as expressed in the 

following table. I planned for a class wide discussion to address their concerns. My hope 
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was that our discussion would help them become more proficient team members in their 

cooperative learning groups.  

Table 2 

Positive and Negative Feedback on Play Ball in Heterogeneous Groups 

Did your group help you to enjoy math today? …. Positive Feedback 

• Everybody in my group really helped me to enjoy math. We were all putting in 
ideas and communicating with each other. 

• Yes I enjoyed math today. It was a fun activity and the group was nice.  
• Yes because my group didn’t be anxious if I had a question. 
• Yes because I helped and did my best at the problem. 
• Yes my group did help me enjoy math because we all participate in the activity 

and put a lot of effort into it. They also helped me when I needed help. So I 
would like to work wit this group again. 

• My group did because it was really fun to try to figure out the answer. My 
favorite part was having fun. I like sitting with the people in my group. 

• I had so much fun working with my group and I have to say again that it was so 
much fun. 

• Yes because it was fun. This group was one of my favorites. 
• Yes, because when I was working on my desk and XXXX said, “Come over 

here, let me show you how to do it.” I thought that was nice! 
 

Did your group help you to enjoy math today? …. Negative Feedback 

• I mostly enjoyed math today because everyone got to participate and do what 
they wanted to do, except when XXXX took the calculator from me. 

• Yes, although I am sorry about what I did to XXXX, XXXX, and especially 
XXXX.  

• Kind of because XXXX thought he was the boss.   
• First it got really confusing and no one was paying attention. Then it got better. 
• I did not enjoy math because XXXX did most of the work. 
• I kind of enjoyed math but when you were saying the problem, XXXX was 

working ahead of everybody and that made it confusing. I do not think I would 
prefer working with XXXX again. 

• My group helped me to enjoy math because we work well together, although I 
think we could have done better without XXXX. He dozed off during the Beating 
Heart activity and the Play Ball activity. I personally feel like he doesn’t like 
working with a group. 

• Yes but XXXX zones out a lot. 
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Reality Check: Class Wide Discussion—More Work to be Done 

 I informed the students that I had read their written responses on their surveys 

and stated that I wanted to hear their thoughts on how we could improve our cooperative 

learning experiences. I had intended to discuss each point, but there were so many 

students who wanted to share comments that I decided I would hear their concerns first, 

and then we would discuss how to make improvements. As they shared their ideas, I 

wrote down what they had to say. I did my best to put them into an appropriate 

cooperative learning category, although in some cases they overlapped. 

 

Individual and group accountability 

• Sometimes when I am working in a group, people are just going 

ahead in the problem. They’re figuring it out on their own, and the 

rest of the group is solving it together. 

• Sometimes if someone is sitting near you in a group, 

some cheating is going on to get the answers.  

• Sometimes when people are trying to figure out a problem, other 

people take over and they don’t let other people figure out the 

problems. 

 
Positive interdependence 

• Sometimes people can’t quite agree on who is going to be what…like the 

person who draws, the person who uses the calculator. It makes me 

unhappy. 

• There are times when I have no idea what is happening, but nobody 

is explaining anything to me. 

• Sometimes people leave other people behind when they cannot figure it out. 

They just let them do something else while they go ahead and do the problem. 
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• Some people distract me from what me and the other 

people are trying to do. 

• Sometimes there is stuff that people come up with and 

they come up with it out of nowhere… just a number 

they made up and it is frustrating. 
 

Face-to-face interaction 

• I think something is one answer and then someone says something else. 

Then they start randomly working on something, and I have another way 

and I don’t get a chance to share. They don’t even look at me. 

• Some people just solve the problem in their mind and that 

leads to confusion in the group cuz someone is ahead of the 

other person and they don’t know where they are.  

• I think sometimes people when they get confused they don’t 

know what’s happening and their mind goes blank and they cant 

hear and they get even more confused and their mind goes into a 

bigger problem. 

 
Proper use of interpersonal skills 

• Sometimes people from other groups are shouting out the answers so the groups 

next to them can’t get time to figure it out cuz they’re already hearing the answers. 

• Some people in the group are reading a book and they don’t 

know what they are doing and we have to remind them and that 

gives us less time to figure out the problem. 

• Some people are just doing their own little thing when we are doing a 

problem. 

• It’s kind of like when you are in a group and one person will 

just do their own thing while the rest of the group has a 

really good idea and then you’ve explained to that person 

what your doing and they start dozing out again and you have 
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to keep explaining it and that gives you less time to do the 

problem.  

• Sometimes people don’t pay attention. They are just looking at stuff 

in the room or looking up so then we have to explain everything to 

them.  

• Some people are constantly arguing, and saying things like “no lets do 

this, no lets do that…” 

 
 
 Wow! They had a lot to say. I hadn’t realized that we had quite so many 

problems, although they basically boiled down to the same few points. 1) Some kids were 

not participating; 2) Some kids were controlling the discussions; 3) Some kids were not 

allowing others to contribute. We took the time to go through their various points and 

discussed what we should be doing instead. I was aware that many of the problems were 

as a result of two or three students in the classroom who had troubled their group mates 

in their various groups. 

 I could not help but detect that some of the problems were as a result of different 

ability levels: Some of the strongest mathematical thinkers were frustrated that other 

students did not have the same understanding; struggling kids were frustrated when they 

were left not knowing what was going on. Both perspectives were clearly understandable. 

The students had also explained that they had really enjoyed the problem solving 

activities; if they could eliminate these areas of concern, the problem solving experiences 

would be even better. We agreed to work toward improving these areas of weakness. 

 After discussing their concerns, I used the opportunity to explain that they were 

capable of overcoming the difficulties associated with learning to work together, and I 

emphasized that they were learning a lot more than just math. I asked Lisa if I could share 

a personal story that involved her, which I learned as a result of several reflective 
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surveys. The story also involved another student who would remain nameless. Lisa 

willingly agreed, shaking her head enthusiastically up and down with her customary ear-

to-ear grin. She was eager to hear a story about herself. The unnamed student had 

recently moved to another school district, so I felt comfortable sharing the story. 

 I told the class that how they deal with others while working in their cooperative 

learning groups can greatly influence other people in a good way or a bad way. I shared 

the story of Lisa who had been in a group with someone that she was really struggling 

with. The student was having a hard time understanding the material and as a result kept 

asking Lisa to slow down. The student kept asking Lisa for help, and Lisa felt that it 

made her experience unpleasant. She wrote to me that she preferred not to work with that 

person again because she had felt very frustrated. As I was telling the story, Lisa was 

shaking her head up and down in agreement. 

 The students were listening quietly as I told them of Lisa’s experience several 

weeks later when she found herself in a group where she did not understand what was 

going on. She felt that the members of her group were not being very helpful to her; they 

were moving very quickly and were not explaining anything to her. At that time Lisa 

wrote to me that she absolutely did not want to work with that group again. Again, as I 

was explaining the story, Lisa, shaking her arm with her pointer finger up in the air, 

immediately knew what I was talking about and said, “Right, I did not like that 

experience one bit!”  

 I continued sharing the story. A few weeks later Lisa ended up back in a group 

with the same person who had frustrated her because she had asked so many questions. 

At the end of that grouping experience, I reviewed all the students’ surveys. When I 

reviewed the survey of the unnamed student who had frustrated Lisa earlier in the year, 



 112 

the student had written, “I loved my group because Lisa made me feel welcome by telling 

me to get involved and showing me what to do. It was really nice.”  

 “Awwwwwwww,” sang the students instinctively and simultaneously. Lisa, 

eyebrows raised and a smile from ear to ear, beamed with pride. I made it clear to Lisa 

and the rest of the class how Lisa had truly helped that student by being supportive and 

kind. I could tell that it was important to Lisa, and it appeared to touch the other students 

as well.  

 I asked Lisa if she had known how much she helped the unnamed student, and 

her response was, “I do now!” 

 In a sign of support, Kirk reached across and touched Lisa on the knee and said 

“Good job, Lisa.”  

 Sonya tapped her on the back and said, “Yeah, good job, Lisa!”  

To wrap up our reality check, we reviewed the need to properly communicate by 

asking one another questions, listening to our peers, and offering suggestions to one 

another. I reminded the students that the idea was to involve all the students. Everyone 

was expected to understand the problems, and everyone was expected to be kind and 

considerate. Remember the Golden Rule: Treat others, as you want to be treated. 

 

Interview with Lisa, Kirk, Sahara, and Sonya 

 Towards the end of November I wanted to interview a number of gifted students 

to hear their thoughts on our various grouping experiences. At the beginning of the 

interview I gave the students a sheet of paper with a synopsis of their past groups and 

respective problem solving activities. I asked them to look over the paper to refresh their 
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memories of their different groups and their particular problem solving activities. I then 

asked them the following question: 

Teacher: You have worked in a number of groups with various group members, and you 
have done a number of different activities. Have you noticed a difference in the groups 
and have you found that any particular group is more motivating than another? 
 
Sahara: Well, some groups are easier to work with because some people participated a 
little more than others. 
 
Lisa: Yeah, some groups are easier and some groups harder. In my first 
group I felt a little “eh.” I felt like everybody was not going as fast as I 
wanted them to because they were not really at the same level in math as 
me. I need people at the same level as me or people that are at a different 
level that can help me understand things. I prefer people that are at my 
level, a little past my level, or a lot past my level. 
 
Sonya: Some groups are easier to work with. Sometimes people are bossy and 
the person who is bossy doesn’t want you to do your idea. They just want you 
to do theirs. 
 
Lisa: Yeah, I agree with Sonya. 
 
Teacher: Do you think some of the problems in the groups have been because people did 
not have a lot of experience working in cooperative learning groups for problem solving?  
 
Kirk: Yeah, because in 3rd grade it wasn’t that big of an experience 
doing all these problem-solving activities. We’re just starting it this 
year. 
 
Sonya: Yeah, we did like two in the whole year last year. But another thing I 
wanted to say is that some people sit there while other people talk.  
 
Lisa: Oh yeah I had that too.  
 
Sonya: They don’t even try to participate. 
 
Kirk: Maybe they don’t like the problem or they think they are not as 
good so they just don’t try. 
 

Sahara: I don’t think people really want to do it. They just want to do their own thing. 
 
Lisa: I don’t think they care. 
 
Sonya: It is not that it is too difficult. We’ll sit and explain it for the whole 
half an hour, but they don’t care. 



 114 

 
Kirk: That’s why I like to be with people in my group that are at my 
level so maybe we can understand the problems a little more, so we 
can get better at it, and then we can actually try to understand it 
and not be like, oh my gosh I don’t care about this. Like right now I am 
sitting with people that are pretty much at my level and their pretty 
good at math too, so it will help me understand it more. 
 
Lisa: I actually feel good about my group too. I feel great with Sahara and 
Joel. I know that if I don’t understand something, both of them will step up 
to the plate and help me. 
 
Sonya: (Speaking very diplomatically about a fellow gifted student.) Sometimes Amed 
will kinda get off track. 
 
Kirk: Yeah, he kinda slacks off and gets into space. He knows what to 
do, but he just doesn’t wanna let it out. 
 
Sonya: He is really good in math, but he gets into his own little world. 
 
Kirk: Or sometimes there are people who are really annoying. Like 
they poke you, or read a book while they are supposed to be working. 
I am not trying to be rude but there is one person who doesn’t 
participate that much. (I know whom he is speaking about and she was a source of 
frustration for many students, but she is a student with a Section 504, and she struggles 
socially. I did my best to work with her, providing her social tips along the way.) 
 
 
 Their comments led me to have a conversation with them about the real world, 

because it is my belief that it is never to early for them to begin thinking like responsible 

young adults. I emphasized that when they are grown up they will find people who annoy 

them, people who are smarter than them, and people who don’t do their share of the 

work. I used the opportunity to explain that in the real world they must be able to 

understand what they are up against and handle the situation appropriately. Stop 

complaining about it and do something about it! I explained that they were learning more 

than just math, and that learning to deal with these types of problems was giving them 

practice for their futures.   

 
Teacher: OK, we have gotten a bit off track. I would like to get back to what groups you 
enjoy.  
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Sonya: Sometimes when there are 1 or 2 people that are not as good as me 
that kinda keeps me motivated. Sometimes when they are at my same level 
they think that they are better than me. I think I like one or two people a 
little less than me, one person at my level, and one person a tad bit over my 
level so if I need help I can get help, and if someone else needs help I can 
help them.  
 
Kirk: I like math and I’m not trying to brag, but I think I am really 
good at math. I like working with people that I can help out, but I 
also like to have people at my same level in my group so I am not the 
only one that has to help everyone out and have to run back and 
forth to people in my group. 
 

Sahara: I do like some people at my same level, but I like people who I can help too. 
 
Lisa: Yeah, I like to have some people below my level and have people 
above my level to help me if I need help… and then I can help them in 
another subject maybe where they need help.  
 
Teacher: Well, it appears that most of you have enjoyed working in mixed groups. As I 
have just moved you into your new groups for the upcoming activity, tomorrow you will 
have the opportunity to think about how you enjoy working with kids at your own level 
on a particularly challenging problem. Since you are all in different groups, please 
remember to keep everyone in the loop. No one should be taking over; all students should 
be participating and doing their part. Sonya, do your best to keep Amed involved and 
participating. Lisa and Sahara, work closely with Joel.  
 
Lisa: (Lunges forward with her arms out as if she is grabbing a hold of something. Then 
she forcefully, and quickly in a jerking motion, pulls her arms back towards her.) It’s 
like Joel is a little fish under water swimming around and he just doesn’t 
want to get out of the water. So you gotta throw out your fishing line… 
and get ‘em to bite that hook,… and then you gotta reeeeeeeel ‘em in. (As 
she winds her arm pretending to be holding a fishing rod). 
 
 
 That night as I reflected on what the students had to say, I couldn’t help but think 

about the contradictions inherent in their points of view. Lisa said she preferred working 

with people at her level, or a little or a lot past her level. She was actually describing 

heterogeneous groups, but with her having the lowest level of understanding in the group: 

Not easy when you are a gifted student! She used as an example the group she was 
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presently seated with, which consisted of two other gifted students, in fact, a 

homogeneous group!  

 Kirk clearly stated that he liked working with kids at his level because it helped 

him to better understand the material by sharing the responsibility with other strong math 

students. He mentioned that he liked his present group because they were at his level and 

also good at math. Clearly, he had a preference for homogeneous groups.  

 Sonya and Sahara obviously enjoyed working in heterogeneous groups; however, 

they both expressed that they liked having someone at their level.  In my classroom it is 

quite easy to arrange because I have nine gifted and three high ability students; however, 

if gifted students are typically divvied up into multiple classrooms, the opportunities 

become fewer and more challenging to create.  

 

Gathering Updated Feedback 

As I wanted to gather updated feedback from the students, I handed out a second 

sociometric survey.  I was eager to discern whether the students’ choices of group mates 

had changed. I was particularly interested in examining the gifted students’ first, second, 

and third choices. Based on my interview with Lisa, Sahara, Sloane, and Kirk, I 

anticipated some heterogeneous and homogeneous selections. Would the other gifted 

students select the same? Would I get an indication of a heterogeneous or homogeneous 

preference? 

  The first time the nine gifted students completed the survey they had chosen 

other gifted students fifteen out of twenty-seven times, and high ability students five 

times, for a total of twenty out of twenty-seven choices for a homogenous preference.  

This time my nine gifted students selected other gifted students twenty-one out of twenty-
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seven times and high ability students three times. The results were quite overwhelming: 

Gifted students requested to work with students at a similar achievement level twenty-

four out of twenty-seven times, clearly showing their desire to work in homogeneous 

groups.  

The same day I also handed out an Updated Self Evaluation about Grouping 

survey in an attempt to understand if their opinions or ideas had changed since 

completing the first survey on September 5th.  I specifically focused on how their 

attitudes had changed towards working alone, and whether they enjoyed working with 

stronger math students, students they could help, or students working at their own 

achievement level. Table 3 illustrates the responses from nine gifted students from the 

same survey given on two different dates.  

 It is evident that there was a shift in all of the above points with the exception of 

their obvious desire to work with children at their same level of achievement. Several 

students demonstrated that they enjoyed working with their peers as seen by the shift in 

statement #1. Gifted students may have experienced some anxiety working with stronger 

math students as witnessed by their responses in statement #2.  It is my belief, however, 

that gifted students must be exposed to students with equivalent strengths, or strengths 

beyond their own level of understanding. Not only will it help them learn from other 

strong math students, but also they will eventually face such competition in life after 

school, and therefore  they should be exposed to it. Finally, it was also apparent that 

students must have experienced some frustration with working with students who needed 

help as understood by their responses to statement #3. I was eager to see how their 

attitudes might change, as we began our next homogeneously grouped activity.  
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Table 3 

Feedback from Updated Self-Evaluation about Grouping Survey 

September 2008  

I like to work alone in math. 

 November 2008 

I like to work alone in math. 

Never Seldom Sometimes Usually Always  Never Seldom Sometimes Usually Always 

 11% 44% 33% 11%  33% 22% 33% 11%  

September 2008  

I like to work with kids that are better at math than 
I am. 

 November 2008 

I like to work with kids that are better at math than 
I am. 

Never Seldom Sometimes Usually Always  Never Seldom Sometimes Usually Always 

 55% 33% 11%   22% 33% 44%   

September 2008  

I like to work with kids that I can help. 
 

 November 2008 

I like to work with kids that I can help. 

Never Seldom Sometimes Usually Always  Never Seldom Sometimes Usually Always 

 11% 44% 22% 11%  11% 33% 22% 22% 11% 

September 2008  

I like to work with kids that are at about my level. 

 November 2008 

I like to work with kids that are at about my level. 
Never Seldom Sometimes Usually Always  Never Seldom Sometimes Usually Always 

  11% 44% 44%    11% 44% 44% 

 
 
  

Jelly Beans and Arctic Terns in Homogeneous Groups 
 
 Approaching the end of my study, it was necessary to plan for the final stage, 

ensuring that nothing of importance was missing. We had completed two heterogeneous 

and two homogeneous activities in the first two months of the study. The most recent two 

activities, Beating Heart and Play Ball, were again heterogeneous activities. For this 

activity I had moved my students into homogeneous groups.  
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 As a result of the feedback from some of my high ability students complaining 

that their gifted peers occasionally controlled the groups, I decided to change the groups 

from what I had originally planned at the beginning of the study. Instead of grouping high 

ability kids with gifted kids, I decided to put the three high ability kids in a group with a 

couple of the stronger on-level kids. I felt comfortable referring to it as a homogenous 

group as the levels were touching in achievement. It also provided me with the 

opportunity to exclusively keep the gifted kids together with other gifted kids for the first 

time.  As the students were in homogeneous groups, I once again differentiated the 

activities according to the achievement level in their respective groups. 

 Before introducing the problem I reviewed some of the points we had discussed 

in our ‘reality check’ discussion, as well as some of the things I had learned from my 

interview with Lisa, Sahara, Sonya, and Kirk. I reminded the children that it was 

everyone’s responsibility to participate and be actively involved; therefore if someone 

decided to lay back and let others do the work, it was unfair to the team. I also repeated 

that no one should be acting like the boss and telling others what to do; instead, everyone 

should have the opportunity to participate and contribute. 

I informed the students that I was going to give out different problems to 

different groups, but I did not explain why. I did my best to make both problems sound 

exciting. The first problem was a mysterious detective problem called “Jellybeans.”  It 

was again from Math Logic and Word Problems Grades 3-4. I introduced the problem 

but did not mention who would be getting this problem. The second problem was another 

open-ended problem from www.figurethis.com called “Tern Turn.” 

• Figurethis.org Math Challenge #18 Tern Turn: Are we there yet? Figure This! 

Every year, Artic terns fly from the Arctic to the Antarctic and back, a distance of 
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about 9000 miles each way. Suppose the birds fly at an average speed of 25 miles 

per hour for 12 hours per day. How many days of flying would be necessary to 

make the roundtrip?  

I thought the jellybean problem was easier than the open-ended problem. It came 

out of a grades 3 and 4 book and it included the step-by-step instructions on the first page 

to prepare students for the following two pages of problems. As a result, I gave the on-

level/approaching level group the “Jellybeans” problem, while the gifted students and the 

high ability/on-level group received the “Tern Turn” problem. In both cases, the students 

had the opportunity to use construction paper to demonstrate for their classmates how 

they solved their problems. 

The gifted support teacher was in the classroom, but as I did not have any 

learning support in the classroom, I decided to spend most of my time with the on-

level/approaching level group. Jellybeans involved using the operations of addition, 

subtraction, multiplication, and division to read clues in order to solve the mystery of 

how may jellybeans were in the bag. I had expected Coco to take the lead as I considered 

her the strongest math student in the group, but she did not. Instead it was Stevie and 

Barry who rose to the occasion. In previous heterogeneous groups, Barry and Stevie were 

typically the artists in the group, but not for this problem solving experience. They 

became the two students leading their group mathematically.  

At the very beginning of the problem the clue said “There are more than 80 jelly 

beans and less than 100. Some of the students had no clue what to do. Another student 

simply wrote the number 90.  

 Barry was the first to say, “Let’s start by writing all the numbers between 80 and 

100.” And so his peers followed his lead and wrote on their papers 81, 82, 83, 84….  
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I was impressed with how considerate they were about allowing everyone in the 

group to participate, even if some of the questions were very simple. It was quite evident 

to me that they wanted everyone to feel they were important members on the team.  

The second clue said, “You can divide the jellybeans into groups of 3.” A couple 

of days earlier I had reviewed the divisibility rules with the students, so I reminded them 

of those rules. “Is 81 divisible by 3? Remember 8 + 1 = 9 and 9 is divisible by 3,” I said. 

Stevie burst out with, “Yes. It’s 3, so we can circle the number!” 

“Great job, Stevie. Let’s all make sure we circle that number. Now let’s look at 

82,” I suggested.  

Stevie again stated, “8+2 =10 and you can’t divide it by 3,” and she crossed it 

out. 

We continued on with 83, 84, 85, 86, and so on.  

Eventually Coco took over and began prompting the students. “Barry, how about 

you do 92. Is eleven divisible by 3?”  

Barry said, “No,” so everyone crossed off 92 and they finally began figuring the 

rest out as a group.  

“Hunter, what about 95?” Coco asked. 

“9 + 5 = 14. It’s not divisible by 3,” Hunter said. They all crossed it off their 

papers.  

“Amanda, how about 98,” Coco asked.  

Amanda said, “No, seventeen isn’t divisible by 3.”   

They had narrowed down their possible correct answers. Then came the final 

clue that said, “If you divide the jelly beans into groups of 5, there will be 2 left over. 

 I really had to stay with the kids to keep them focused and to guide their thinking 
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with leading questions. I am not sure how well they would have done had I not been 

there, but at least I knew they had solved the problems and not deferred to their more 

knowledgeable peers. I felt confident that the time we spent together really had them 

thinking mathematically, gaining solid understanding and developing their confidence.  

I spent most of my time with the on-level/approaching level group helping them 

through the step-by-step problems. I wanted to make sure that this group had a good 

experience. I felt confident that the other groups would work well together, and I was 

comforted knowing that the gifted support teacher was present overseeing the other 

groups. In addition, an RTI math support teacher had come to observe.  

One-by-one the Artic Terns groups presented their findings.   

Sonya, Amed, and Daine added 9,000 plus 9,000 to go to the Arctic and back to 

the Antarctic, so they calculated 18,000 miles.  Then because they knew that the terns 

flew 25 miles per hour and 12 hours per day, they divided 18,000 by 25mph and got 720 

hours for the round trip. Then they divided 720 hours by 12 hours per day, and they got 

60 half days. Although they acknowledge that 60 half days would mean 30 full days, 

since the terns only flew about 12 hours a day, their answer was 60 half days.  

Arlen, Kirk, and Gaylen multiplied 25 hours by 12 hours per day and that was 

300 miles per day. Then they divided 9,000 miles by 300 miles per day and calculated 

that it would take 30 days to fly one way. Then they multiplied the 30 days time 2 to 

represent the round trip. Despite the fact that their process of solving the problem was 

different from the first group, their answer was also 60 half days. They also created a 

unique presentation with a couple of moveable artic tens that flew from the North to the 

South Pole, and back again, as seen in Figure 9. 
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The first-time homogeneous group of high ability and on level students had a 

very simple solution. Allan, John, Gary, Kenny, and Alice added 9,000 plus 9,000 and 

got 18,000. Then they multiplied 12 times 25 to see how many miles the terns traveled in 

a day and got 300. Then they divided 18,000 by 300 and it was 60 days. Sahara, Lisa, and 

Joel, my last gifted group, solved their problem the same way.  

Many of the kids told me that they thought this problem was easy.  

 
 
Figure 9: Tern Turn Solution 
The solution states: What we did first was we multiplied 25 times 12. That equaled 300 
miles per day. Then we divided 9000 miles by 300 miles per day, which was 30 days. 
Lastly we multiplied 30 times 2, which equaled 60 days. We did that because the artic 
terns go around twice. That is how we got our answer. 
 
 

With a big smile on my face, I used to the opportunity to say, “Maybe it is just 

that you are all getting really good at problem solving and thinking mathematically!” 

While I wanted to give them a compliment, I really did see the benefits from practicing 
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their problem solving strategies on a regular basis. They were beginning to think 

mathematically, which made the solving of the problem seem easier. 

When the Jellybeans group presented, Coco explained how they had solved the 

problem. They made a beautiful illustration as seen in Figure 10, and presented the 

problem and solution very clearly. Every person in the group had participated in finding 

the solution, and the smiles on their faces served as evidence of the pride they felt. 

 
 
Figure 10: Jellybeans Solution  
The solution states: For the first clue we put the numbers 81-99 on paper. For the second 
clue we crossed out the numbers that are not multiples of 3. And for the 3rd clue, we 
multiplied every number by 5 that’s a multiple of 3.  87 had 2 left over from the # 85. So 
the number of jellybeans are 87 [sic]. 

 

While I knew they had been stretched mathematically, I could tell they missed 

having the opportunity to complete an open-ended problem, so I was determined to do 

my best to find one for them for our next activity. 
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The following day I asked my students to think about the various problem-

solving activities we had completed thus far, and to think about their different groups. I 

gave them each a sheet of paper showing Problems 1-7, and under the name of each 

problem were their various groups. I asked the students to think about the problems they 

enjoyed the most and look at the corresponding groups. I then handed out a survey asking 

them three questions. First I wanted them to circle which experience made them feel the 

most motivated about math. Second, did they choose the problem because of the people, 

the problem, or both? Finally, I gave them room to write why that particular experience 

motivated them. 

It was quite astonishing to find that seven of my nine gifted students selected 

homogeneous problems, five selecting Tern Turn, and two selecting Magic Squares. The 

remaining two gifted students selected Beating Heart, a heterogeneously grouped activity. 

All of them, but one, stated they selected it because of the problem and the people. Below 

are comments made by some of the students. 

“I was motivated in this group because everyone was working in it 

and I also led the problem because it was a little tricky.” 

“I was motivated because we worked great together. Also it goes 

faster when we all understand the problem.” 

 “I was motivated because this was a fun activity. We didn’t 

have to explain the problem so much because everyone knew what we 

were doing. We all did a little bit of everything for out 

presentation too.” 

 “I was motivated because we all would do the drawing, calculating, 

and writing. Also, my friends were in my group.” 
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Clearly, the gifted students had appreciated working with students who had 

shared a similar level in mathematical understanding, which I will address further in my 

findings section. 

 
Interview with Amed, Allan, Arlen, and John 

 I wanted to interview a few more gifted and high ability students to hear their 

thoughts on heterogeneous grouping vs homogeneous grouping. At the beginning of the 

interview I once again gave the students a sheet of paper with a synopsis of their past 

groups and respective problem solving activities for their review. I then asked them the 

following question: 

Teacher: You have worked in a number of groups with various group members, and you 
have done a number of different activities. Have you noticed a difference in the groups 
and have you found that any particular group is more motivating than another? 
 
Amed: I liked the groups where some people were higher than me, and some people I 
could help. My favorite was the once with Lisa, Allen, and Talia.  
 
Arlen: I also like to be able to help other people too. It’s ok to be in a group where people 
need some help, but I probably prefer the group where we are all at about the same level 
because everyone can go at the same pace and no one gets left behind. My favorite was 
working with Kirk and Gaylen.  
 
John: Well, I’m kind of like Arlen…I like people who are at the same 
level because we are all at the same pace. I like workin with Gary, 
Allan, Alice, and Kenny cuz we are all at the same level in math and we 
all kind of understand each other. Some times other kids just went 
ahead of me and I couldn’t quite understand the problem and whoever 
it was, they were too fast and they just kept going ahead a me…  
 
Arlen: I think it might also be better to have a group that works at a slower pace, and then 
sort of one at a medium pace and then one at a high pace. And then some medium pace 
could go to the low pace and some medium could go to the high pace…because then it 
would be better for both of them because they aren’t totally different like low and high. 
They could help the slower by not going to fast, but they could go to the higher and the 
higher could just slow down a bit. 
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John: Yeah, medium could help the slower pace, and higher people 
could help the medium. 
 
Teacher: What do you like about the problem solving?  
 
Allan: It is fun and it shows how we can work together…. 
 
Arlen: And it helps everybody in math. It’s sort of like a highway… Everyone has their own 
road and is driving at their own speed and then there’s one big highway that all of them 
eventually should be able to turn into at different parts of the intersection. Eventually 
everyone should be at the same speed on one big highway.  
 
Teacher: That was a wonderful analogy, Arlen. What a good point. The only thing I want 
you to keep in mind is that even those big highways have cars going at different speeds. 
So while we might get everyone on the same road, we may still be having people driving 
at different speeds! 
 
Arlen: Yeah, but at least everyone is on the same highway…  
 
Allan: I like one or two people better than me or at my same level, and one or two not as good as 
me cuz I like to help out other people. I liked when I worked with Kirk, Kenny, and Coco.  
 
 After analyzing their comments, I thought they had made several good points. 

Arlen seemed to be in favor of homogeneous grouping; however both he and John 

described groups with different ability levels that were what I would describe as 

‘touching’: high ability and on-level. Allan and Amed were clearly in favor of 

heterogeneous groups, so again, the grouping choices were mixed.  

 
Drip Drop/Double or Not in Homogeneous Groups 

 Still in our previous homogeneous groups, our final activity involved two 

differentiated open-ended problems. The on-level/approaching level group was given the 

following problem. 

• Figurethis.org Math Challenge #7 Double or Not: How much is your time 

worth?   Figure This! Would you rather work seven days at $20.00 per day or be 

paid $2.00 for the first day and have your salary double every day for a week? 
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 The remainder of the groups, 3 gifted groups, and 1 high-ability/on-level group, 

had what I thought was one of the most challenging problems yet.  

• Figurethis.org Math Challenge # 56 Drip Drops: How much water do you 

waste? Figure This! A leaky faucet drips every two seconds. In one week, how 

much water goes to waste—enough to fill a glass, a sink, a tub? 

 After introducing the problems, passing out the paper copy of the problems, and 

making certain that the students understood the relevance of the problem, the students 

were reading to begin. The gifted support teacher was not present for this activity. I 

informed the students that I would be circulating through the room, but that I was 

counting on them to rely on one another to solve the problem. I asked them to keep in 

mind the appropriate behaviors when working with their classmates, especially that 

everyone should be participating. 

 The students worked beautifully together. I saw evidence of improvement 

following our reality check discussion and our interviews together. Lisa was working on 

Joel and ‘reeling ‘em in’ and Sonya was diplomatically insisting on Amed’s active 

participation. Coco had taken the lead in her on level/approaching level group. Everyone 

was involved, and no one appeared to be bossing anyone around. For the last problem 

solving activity during my study, the kids were working beautifully together.  

 I spent a significant amount of time with my on-level/approaching level group 

getting them off to a good start, but once they understood the problem, there was no 

stopping them. I was so proud of them. When it was time to present, it was clear they 

were very proud of the work they had completed together. As they stood in front of their 

peers, they proudly presented their poster and explained their solution as seen in Figure 

11. Coco was the spokesperson, but each student shared how he or she had participated in 
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solving the problem. The class applauded and the group smiled, pleased with their 

achievement. 

 One group at a time, the one high ability/on-level group and the three gifted 

groups got up to present. Allan, Alice, John, Gary, and Kenny, my high ability and on-

level students, did a wonderful job solving the problem correctly. They did what they 

were asked to do in the original problem and arrived at a thorough and accurate solution.  

 
 
Figure 11: Double or Not Solution 
The solution states: First we multiplied $20.00 and 7 and our answer was $140.00, so that 
answered our first question. Next we reread the problem. It said each day it will double, 
$2.00 each day. 1 day = $2.00, 2 days = $4.00, 3 days = $8.00, 4 days = $16.00, 5 days = 
$32.00, 6 days = $64.00, and 7 days = $128.00. Then we added all the numbers above. 
The answer was $254.00. So we picked $254.00. 
 
 The gifted group had solutions that were anything but simple. They had so much 

fun getting carried away with math that they calculated many more solutions than what 
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they were asked in the problem.  Their level of understanding was quite phenomenal. 

Sahara, Lisa, and Joe solved the problem in a very detailed manner as seen in Figure 12.  

 

Figure 12: Drip Drop Solution 
The solution states: Our group started by dividing 60 (seconds in a minute) by 2 (number 
of seconds one drop takes to drip) to get 30 (number of drops per minute). Then we 
multiplied 30 x 60 (minutes in an hour) to get 1,800 (number of drips in an hour). Next 
we multiplie1,800 by 24 (hours in a day) to get 43,000 (drips per day). Then we 
multiplied 43,000 x 7 (days in a week) to get 302,400 (drips in a week). After that we 
divided 302,400 by 20 (drips in a teaspoon) to get 15,120 (number of teaspoons). Then 
we divided 15,120 by 96 (number of teaspoons in a pint) to get 157.5 (number of pints 
the drops make). Next we divided 157.5 by 8 (number of pints per gallon) to get 19.6 
(number of gallons the drips make). We estimated that this number of gallons would fill 
almost 4 shallow backyard kiddy pools. We decided to go on. So we multiplied 19.6 by 4 
(number of weeks in a month) and got 78.4 (gallons of leaky faucet water per month). We 
multiplied 78.4 by 12 (months in a year) to get 940.8 (gallons of water in a year).  Keep 
going on to a decade. We multiplied 940.8 by 10 (number of years in a decade) to get 
9,408 (gallons wasted in a decade). Do you want to hear how many gallons wasted in a 
century? We multiplied 9,408 by 10 (10 x 10=100) to get 94,080 gallons wasted in a 
century. Let’s just hope they fixed their faucet by then!   
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 Amed, Daine, and Sonya calculated somewhat differently, but came up with an 

answer very similar to the above group; however, they went one step further calculating 

the wasted water in 1000 years, 1,000,000 years, 10,000,000 years, 100,000,000 years…. 

Up to 1,000,000,000,000 years. The bottom line is that they completely enjoyed playing 

with numbers and did not want to stop! 

 Everyone had successfully achieved, but I could not help but notice how the 

gifted students had been swept up in the problem. Working with others at their own level 

of achievement had allowed them to just keep exploring. No one held them back. No one 

hindered their enthusiasm. They did not limit themselves to the confines of the problem, 

so they just made their own new problems to solve.  

 At the end of our activity the students completed their final Survey for Reflection 

on Problem Solving Activities Using Cooperative Learning and it was clear that all the 

students enjoyed their differentiated activities. Eighty-nine percent of the gifted students 

circled the highest score for the following statements: 1) While I was working with this 

group, I was thinking about how much I enjoyed it; 2) I put a lot of energy in working on 

this activity with this group; 3) Working with this group made me feel satisfied. I would 

like to work with this group again; 4) Working with this group helped me to understand 

the material. Interestingly, the percentage of on-level and approaching level students who 

circled the highest scores for the above questions were 100%, 100%, 83%, and 83% 

respectively.  

 

Gathering Final Feedback 

 As my study came to an end, I informed the students it was time to complete 

their final four surveys. They were concerned that the end of my study meant the end of 
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problem solving, surveys, and presentations. I reassured them that even though my 

homework was coming to an end, we would still be problem solving for the rest of the 

school year. They specifically asked if they could continue completing the surveys, as 

they liked letting me know what they thought. I told them that I very much wanted to 

continue the surveys as they provided me with information that helped me be a better 

teacher. For now, the final four surveys would complete my data collection for this study. 

 The first survey was the Post-Self Evaluation about Mathematics (Appendix D) 

and I was interested in learning whether their attitudes had changed towards math. The 

following day we completed the Self Evaluation about Grouping, and as the students had 

been grouped in equal numbers of heterogeneous and homogeneous groups, I was 

interested to know whether or not they had a preference for either grouping. A couple of 

days later I gave the students another sociometric survey. I informed the children that I 

would do my best to create our new groups using their surveys, which again identified 

their first, second, and third choice preferences for group mates. Interestingly, for the 

third and final sociometric survey, there was a decline in the number of gifted students 

selecting other gifted students. Out of twenty-seven possible choices, gifted students 

selected other gifted students fifteen times, and they selected high ability students four 

times, for a total of nineteen out of twenty-seven times. This decline in numbers 

demonstrated to me that there were other aspects important to gifted students than just 

mathematical understanding. I looked forward to examining all their feedback. 

 Following the Drip Drop/Double or Not activities, the students completed a final 

survey, Favorite Activity (Appendix H), which turned out to be one of the most important 

pieces of data collection. I had once again asked the students to think about all the 

problem-solving activities they had completed the past few months and then to think 
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about the people in their numerous groups. I gave them each a sheet of paper showing 

Problems 1-8, and under the name of each problem were their personal groups. I asked 

which experience made them the most motivated, and whether it was a result of the 

people, the problem, or both. However, in an effort to identify more specific information, 

I added additional questions. I asked them for their favorite group, their favorite math 

problem, and the activity where they felt they learned the most.  I also asked them in 

‘kid-friendly’ terms, to identify which type of grouping, heterogeneous or homogeneous, 

they felt motivated them the most in math. Students reflected on whether they preferred 

students they could help, students who could help them, or students who were at about 

their same level in math. An example of this survey can be seen in Figure 13, showing 

Daine’s responses to the questions. 

 I used the students’ Favorite Activity surveys and completed a Data Results 

Chart for my entire class. On the same chart, I also recorded the results from a similar 

survey the students had completed after the Tern Turn/Jelly Beans activity. As the first 

two questions on both surveys were the same, it allowed me to look at the students’ 

responses from two surveys for greater numbers. As I completed the Data Results Chart, I 

was careful to note student choices following the Drip Drop/Double or Not activity using 

a red pen and noted the students’ choices following the Tern Turn/Jelly Beans activity 

using a blue pen. The results seen in Figure 14 demonstrated that the gifted students 

selected problems utilizing homogeneous grouping as the most motivating, thirteen out of 

eighteen times, or 72% of the time. In all but one case, the students said that they made 

their choices because of the problem and the people. Both Daine and Gaylen had selected 

activity #5 (heterogeneous) as the problem that motivated them the most, but on the  
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Figure 13: Daine’s Responses to Favorite Activity Survey 
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Figure 14: Data Results Chart 
Feedback from Question #1 on Favorite Activity Survey 
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second question of the survey they pointed out that they picked it because of the problem, 

and not because of the problem and the people.  

 When asked which group was their favorite group of people to work with, gifted 

students again picked homogeneous groups 78% of the time. This included both Daine 

and Gaylen who had picked the heterogeneous group above as a result of the problem 

(Beating Heart). Interestingly, my on-level students also selected problem solving 

activities utilizing homogeneous grouping 50% of the time; however they picked 

heterogeneous grouping as their favorite groups 100% of the time.  

 The gifted students obviously valued the opportunity to work with others at their 

level during problem solving activities, but it is also quite evident that the quality of the 

problem plays an important role, as evidenced by the fact that five out of nine gifted 

students identified their favorite math problem as those that were completed when 

grouped heterogeneously. Furthermore, data from the entire class demonstrated that when 

asked which activity was their favorite activity, seven students chose Beating Heart, six 

students chose Play Ball, and five students picked Tern Turn. Of the remaining two 

students one picked Ticket Line, and one picked Magic Squares. This represents fourteen 

out of nineteen, or 76% of the students selected the problems that were done in 

heterogeneous groups as their favorite math problem. By specifically delineating my 

questions, I was able to gather some extremely useful information at the very end of my 

study. 
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METHODS OF DATA ANALYSIS 

 According to Ely, Vinz, Downing & Anzul (1997), data analysis is an ongoing 

process through qualitative research. My data analysis methods were an assemblage of 

many pieces, which when put together, aided me with my interpretation of all my data. 

My analysis began with my literature review, where I began to examine my “own 

practice in the context of the research findings from a variety of disciplines and from 

multiple theoretical perspectives” (Shosh & Zales, 2007, p. 271). It provided me with an 

understanding of theories and concepts relevant to my study, as well as presenting me 

with the “direction for [my] research and [helping me] make sense of the data” (Ridley, 

2008, p. 20).   

 I began with the initial sociometric survey, which helped me to identify the 

children’s first, second, and third choices of students they wanted to work with. After 

completing the surveys, I recorded the data on a sociometric matrix (Appendix I) and the 

sociometric target diagram (Appendix J). Additionally, the Pre-Study Self Evaluation 

about Grouping (Appendix E) provided me with an understanding of how students felt 

about working with others. I gave the same surveys to the students mid study and at the 

end of the study for comparison purposes. I also gave the students a Pre and Post-Study 

Self Evaluation in Mathematics (Appendix D) that helped me recognize how they viewed 

themselves as Math students. As the Self Evaluation about Grouping and Self Evaluation 

about Mathematics surveys involved approximately fifteen questions each, I used the 

students’ surveys and created “Data Results” graphic organizers that allowed me to take 

the individual questions and put them on separate pieces of paper. For each question I 

listed all the students’ responses for that one question by groups of gifted, high ability, 
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on-level, and approaching level students. This allowed me to look at the results of my 

entire class for each question.  

 Every time we did a problem solving activity, I typed up my participant 

observations and kept them in my researcher log. I reread my observations on a regular 

basis, carefully adding observer comments in the margins of the page. Crucial to my data 

analysis were the Student Surveys for Reflection on Problem Solving Activities Using 

Cooperative Learning (AppendixF). The students completed these surveys every time we 

did a problem solving activity.  Because I created “Data Results” graphic organizers for 

each survey, I was able to compare the data from one problem to another. I also 

compared the students’ surveys to my observations of the same activity. Finally at the 

end of all the problem-solving activities, I created one comprehensive “Final Data 

Results” graphic organizer, which allowed me to look cumulatively at student responses 

for each problem. Again, this organizer was structured with students grouped as gifted, 

high ability, on-level, and approaching level. 

 Each survey that the students completed provided them with an opportunity to 

respond in writing to an open-ended question, so I received individualized feedback from 

the students. Besides their written feedback, I also interviewed a number of students to 

have their direct input. Finally, towards the end of my study the students completed two 

surveys on their favorite activities, which provided me with pertinent information that I 

needed to compare it to previous data. Again, I organized this information on a “Data 

Results” graphic organizer. 

 I discussed my data with my support group and other colleagues to have different 

perspectives. I wrote reflective memos on the data I was collecting on a regular basis, and 

made note of ideas of what I thought was emerging from that data. While I kept the 
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planning of my study in mind, my weekly data analysis helped to guide my teaching. 

Throughout my study as I stopped to analyze the data, occasionally I made changes in my 

study from what I had initially planned.  

 As I analyzed the data, I looked for common ideas that occurred and gave the 

ideas coded words. I looked for patterns in order to better understand my students. I then 

put all the codes into alphabetical order, and related similar codes to one another in order 

to create a coding index to organize the data. I then looked for similarities between the 

codes, which I turned into bins, or big ideas essential to my study.  I created a graphic 

organizer with eight bins, and from these bins my theme statements developed. 

According to Ely, Vinz, Anzul, and Downing (1997), a theme is  “a statement of meaning 

that runs through all or most of the pertinent data” (p. 206). I reexamined my bins at a 

later date to refine the list of essential themes that ran throughout my study, and five 

themes emerged from the data as seen in Figure 15. 

 I also wrote a number of analytical memos that helped me look at my findings 

from a multiplicity of educational philosophers perspectives. In order to analyze the data 

I collected, I made connections between my study and the theories of Dewey (1938), 

Freire (1970), and Vygotsky (1978). Dewey stressed that every experience we give our 

students will affect their future attitudes in one-way or another. A positive experience in a 

particular subject will make it easier for a student to react positively towards additional 

experiences in that subject, whereas a negative experience in a particular subject may 

create a negative attitude toward that subject. By providing quality methods of data 

analysis, I was able to understand my students’ needs and perspectives, making certain 

that I was providing what Dewey called, educative experiences for all my students.  
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Theme Statements 

 
1. Heterogeneous grouping requires much student scaffolding, often provided by gifted or 
highly able students who serve as Vygotskian more knowledgeable others. 
 
2. As children work collaboratively with their peers, homogeneous grouping allows the 
teacher to differentiate problem-solving experiences so that all students, including the 
gifted and highly able, may challenge themselves mathematically 
 
3. Student success in cooperative learning situations, is impacted by attitudes, abilities, 
relationships, and social skills; therefore, the teacher must be attentive and responsive to 
the students’ strengths and weaknesses. 
 
4. Students are motivated by the opportunity to work on challenging open ended 
problems in collaborative groups and by the prospect of sharing their findings at the end 
of the problem solving experience, especially when the teacher assembles groups of 
students with strong social skills. 
 
Figure 15: Bins and Theme Statements 

1. Heterogeneous Grouping 
Collaborative Behavior; Lack of 
Differentiated Activities; Student Must 
Possess Strong Cooperative Learning and 
Social Skills; Strengths and Weaknesses 
of Heterogeneous Grouping; Student 
Attitudes Affect the Group; Importance of 
Problem to Keep Students Motivated; 
Open Ended Problems Work Well; 
Concerns About Everyone Learning; Pint-
sized Professors; Major Scaffolding; 
Student Critiques, Narratives, 
Perspectives, and Thoughts; Student and 
Teacher Frustrations;  
 

4. Cooperative Learning 
Collaborative Behavior; Strengths and Weaknesses of 
Cooperative Learning; Student Attitudes Affect Groups; Students 
Enjoy CL Groups and are Enthusiastic; Student Ability Levels 
Can Have an Effect on the Experience; Students are Motivated; 
Relationships are Important; Scaffolding is Always Present 
Regardless of the Group; Social Skills (Strengths and 
Weaknesses) Play a Tremendous Role; Student Attitudes Affect 
the Group; Overbearing Students Influence; Strengths in both 
Heterogeneous and Homogeneous; Teacher Influences Student 
Motivation 
 

2.  Homogeneous Grouping 
Challenge Yourself; Collaborative 
Behavior; Differentiated Activities; 
Student Must Possess Strong Cooperative 
Learning and Social Skills; Strengths and 
Weaknesses of Homogeneous Grouping; 
Student Attitudes Affect the Group; Focus 
on Present Levels of Student 
Achievement; Open Ended Problems 
Work Well; Student critiques, Narratives, 
Perspectives, and Thoughts; Student and 
Teacher Frustrations;  
 
 

3. Problem Solving and Motivation 
Challenge yourself; Cooperative Learning 
Strengths/Weaknesses; Heterogeneous and Homogeneous 
Strengths/Weaknesses; Higher Order Thinking; Quality of 
Problems Influences Motivation; Student critiques, Narratives, 
Perspectives, Thoughts; Need for Differentiation depending on 
Groups; Per. Relevance/Real World Connections; Teacher 
Influence/Interference/Scaffolding Required at Times; Twenty-
first Century Learning; Motivation Reduces Fear of Challenge; 
Positive Collaborative Behavior Influences Motivation; 
Differentiated Instruction4 plays a big role but is not necessary at 
all times; Students are Engaged and Enthusiastic; Friends 
Influence; Strengths in both Heterogeneous and Homogeneous; 
Presentations Motivate Kids; Teacher Influences Student 
Motivation 
 

Helping Students Learn to Love Mathematics: High Motivation Problem Solving  
in Heterogeneous and Homogeneous Groups 
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 Freire (1970) like Dewey, criticized the traditional teacher student relationship, 

where the teacher does all the talking, depositing the information, while the students 

listen, passively absorbing the information. Throughout my study I did my best to avoid 

what Freire called the banking concept of education. Instead of a teacher-centered 

approach, talking while my students listened, I did my best to empower my students in a 

learner-centered environment by exposing them to critical problem solving experiences 

while interacting with others. The surveys, questionnaires, interviews, observations, and 

written responses provided my students with an outlet to express their thinking, while 

reciprocally teaching me at the same time.   

 I also examined my data through a Vygotskian lens, as my students were often 

challenged just beyond their level of mastery, or within what Vygotsky called their Zone 

of Proximal Development.  He defined the ZPD as  “the distance between the actual 

developmental level as determined through problem solving and the level of potential 

development as determined through problem solving under adult guidance or in 

collaboration with more capable peers” (p. 86). Whether working in heterogeneous or 

homogeneous groups, the students had their more knowledgeable peers or the guidance 

of teachers to scaffold them to new understandings. As I analyzed the data, I looked for 

their feedback to ascertain whether they were working within their zone of proximal 

development and being challenged accordingly.  
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FINDINGS 

 I began my study to examine what type of grouping, heterogeneous or 

homogeneous, motivated students the most during problem solving experiences in math. 

While I gathered data on all of my students, my focus was primarily on my students 

designated as gifted and high ability learners. At the beginning of the year there were 

only a few children in my classroom who admitted to enjoying math. My desire was not 

only to demonstrate math’s importance in solving problems, but that math was a subject 

that could be enjoyed.  Dewey (1938) reminds us “the most important attitude that can be 

formed is that of desire to go on learning” (p. 48), and so it was my desire to help my 

students develop an appreciation for learning. When taking into account my students’ 

differing attitudes toward math, as evidenced by the poem on page 51, it was clear to me 

that I needed to be attentive to all of their needs. My methods of data collection provided 

me with a great deal of information to analyze, and through the coding process, four 

themes emerged from my bins and are explicated within the pages that follow. 

 

1. Heterogeneous grouping requires much student scaffolding, often provided by gifted or 

highly able students, who serve as Vygotskian more knowledgeable others. 

 

 As reported earlier, a great deal of research (Cheng et al., 2008; Webb, 1982; 

Saleh et al., 2005; Reuman et al., 1994; Andrews et al., 1989) has shown that 

heterogeneous grouping has many benefits, beginning with the belief that struggling 

students have the opportunity to learn from the support of their more knowledgeable 

peers. According to Vygotsky (1978), “Children can imitate a variety of actions that go 

well beyond the limits of their own capabilities” (p. 88). As long as students are 



 143 

presented with problem solving activities where they are working within their zone of 

proximal development, the modeling and scaffolding provided to them by their more 

advanced peers supports and stretches their learning.  

 I saw evidence of this in various activities. I recall when Kirk, Allan, Kenny, and 

Coco, one gifted, one high-ability, and two on-level students respectively, worked 

together during Place Value Riddles, making certain that everyone in the group 

understood the material. Place Value Riddles worked well because it was a problem that 

was within the zone of proximal development of my on-level students. Several students 

in various groups commented that they enjoyed the activity because everyone got to 

participate, a principle echoed on many occasions. Kirk commented “I think the group I 

am with is really intelligent and I really enjoyed working with this group.”  

 However, while the problem was within the zone of proximal development of my 

on-level students, those groups with approaching level students struggled a bit more, 

leaving some of the gifted students a bit stifled.  I recall Gaylen and Amed, who easily 

solved the problem, rereading the steps for their approaching level peers in an effort to 

provide greater support for their understanding. These activities moved a bit slowly for 

students who were already beyond that level of achievement, as explained by gifted 

student comments such as, “Some people weren’t exactly going fast enough” and “They 

were a bit slow, but I still prefer the same group.” Thinking that it may have been the 

problem that limited the gifted students and not the heterogeneous groups, I immediately 

began to include open-ended problems that were more challenging. Unfortunately, in 

some cases the problems may have been a bit too challenging for struggling students to 

really understand the mathematical concepts involved. Dewey (1938) would say that 

some of the students were not yet ready for an educative experience to occur with such a 
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problem, and Vygotsky (1978) would likely note that this problem was not yet within the 

zone of proximal development of these learners. 

 While heterogeneous grouping provides the needed assistance to those students 

who require it, advocates for gifted students maintain that grouping gifted students 

heterogeneously and having them do work that only serves as a review will not help them 

improve (Yecke, 2003; Hershberger, 1995; Robinson, 1990). They also contend that 

advanced students in the groups often tend to do more of the work—work they have 

already mastered; and they argue that gifted students should also be presented with 

situations that are challenging for their level of understanding (Tomlinson, 1999; Hooper, 

Ward, Hannafin & Clark, 1989). The open-ended problems in heterogeneous groups 

served that purpose.  

 An example of a challenging problem for gifted students working in 

heterogeneous groups was Beating Heart. Though it appeared that the gifted and high 

ability students did most of the mathematical thinking, all the students enjoyed the 

activity. Daine’s figuring out the billionth heartbeat demonstrated to me that stronger 

students could be challenged mathematically in heterogeneous groups, as long as the 

problems they are solving are challenging for their level of achievement. This was 

evident from my interview with him when he stated that he did not have a preference for 

heterogeneous or homogeneous groups  “because they are all the same.”  While he may 

have felt that way, his response on the chapter survey after the Beating Heart and Play 

Ball activities shed some light on his thinking when he stated, “Well they helped me to 

like math better, but they could do better in influencing my thinking.”  Daine later 

referenced Beating Heart as his most motivating math activity because of the “problem”. 
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He found pleasure through the challenging problem and in his group, but clearly he did 

not have the opportunity in this instance to work with students who helped his thinking. 

 Beating Heart was also very much appreciated by my on-level and approaching 

level students. After analyzing their surveys, 78% of on level and approaching level 

students circled the highest number confirming that their heterogeneous groups made 

them want to pay attention and also helped them understand the material, and 89% 

circled working with their respective group made them feel satisfied. They wanted to 

work with the same groups again. I felt that Beating Heart was a successful use of 

heterogeneous grouping as the gifted and high ability students were stretched, and the on-

level and approaching level students benefited from their tutelage.  

 Other researchers believe that high achieving students benefit cognitively 

through the process of teaching others (Cheng et al, 2008; Webb, 1982), and that low-

ability students are more motivated to achieve when grouped with their high-ability peers 

(Saleh et al., 2005). During Beating Heart, all the students were enthusiastically 

participating, and I recall the group comprised of Kirk, Joel, Gary, and Howard, two 

gifted, one on-level and one approaching level students respectively. As Kirk worked 

through the problem out loud, sharing his thoughts with his group mates, he appeared to 

solidify his own understanding through the teaching process. Additionally, the more he 

provided the needed supports for others to understand, the more excited they became. I 

recall when Kirk was about to finish a sentence, and Howard cut him off and blurted out 

“heartbeats in a day.” This approaching level student had followed Kirk’s calculations 

throughout the process and demonstrated his enthusiasm with his response.   

 There were a number of gifted and high ability students who commented through 

surveys and interviews that they enjoyed working with kids they could help. Amed, 
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Sonya, Gaylen, Lisa, Allan, and Sahara, were among those who reported on occasions to 

enjoy helping others. Sonya stated after Play Ball, “Barry helped me understand that 

helping other people is fun.” Gaylen pointed out, “I was focused because I wanted to 

help.” Lisa wrote, “I did a lot of work, but if someone needed help with the lesson, 

Sahara or I would jump up and help them.” Sonya was quite consistent throughout my 

study in preferring heterogeneous grouping stating,  “Sometimes when there are 1 or 2 

people that are not as good as me, that kinda keeps me motivated.” 

 As part of my data gathering process, the students completed a Pre-Study, 

Updated/Mid-Study, and Post-Study Self Evaluation about Grouping, and the results 

from my gifted students to one question that assessed their attitude toward helping others 

were quite interesting. 

 

Table 4 
 
Analysis of Heterogeneous Grouping-Gifted Students’ Responses 
________________________________________________________________________ 
 
  Never             Seldom             Sometimes             Usually              Always 
________________________________________________________________________ 
 
I like to work with kids that I can help. 
 
Pre-Survey 0  11  44  22  11 
Mid-Study 11  33  22  22  11 
Post-Survey 0  11  33  33  22 
________________________________________________________________________ 

 Whereas the gifted students began the year sometimes enjoying working with 

students they could help, during the middle of the study they appeared to have less desire 

to do so; yet at the end of the study, there was a slight increase in gifted students who 

responded that they liked working with kids they could help. I did, however, see evidence 

of what Robinson (1990) referred to as pint-sized professors. Often, gifted or highly able 
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students were doing most of the thinking and then dutifully explaining how they arrived 

at their solutions in an effort to tutor their on-level and approaching level peers. This 

process tended to slow down the pace for gifted and highly able students who were able 

to work more quickly. While sharing of ideas also took place in homogeneous groups, it 

did not regularly involve the same level of instruction.  

 Another problem I noticed with heterogeneous grouping is that gifted and high 

ability students tended to take over the groups. At times they simply forgot or ignored 

their approaching or on level group mates, leaving them uninterested and uninvolved. I 

recall Howard during Play Ball who had simply given up trying as a result of his more 

knowledgeable others moving at a pace with which he could not keep up. He simply 

withdrew from the discussion. Moreover, I recall Barry’s good idea to create a table in 

Play Ball, but somewhere during the activity, Sonya imposed her idea of creating a bar 

graph, despite the fact that her on-level peer had the better strategy. 

 Therefore, considering that “a well known and empirically established fact is that 

learning should be matched in some manner with the child’s developmental level” 

(Vygotsky, 1978, p. 85), how can students with such different levels of achievement be 

satisfied and learning when placed in the same group if their zones of proximal 

development are different? I recognized that kids have different needs, and what works 

for one may not work for another; therefore I examined homogeneous grouping, which 

offered its own assortment of distinctive characteristics. 

 
 

2. As children work collaboratively with their peers, homogeneous grouping allows the 

teacher to differentiate problem-solving experiences so that all students, including the 

gifted and highly able, may challenge themselves mathematically. 
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 Dewey reminds us “perhaps the greatest of all pedagogical fallacies is the notion 

that a person learns only the particular thing he is studying at the time. Collateral learning 

in the way of formations of enduring attitude, of likes and dislikes, may be and often is 

much more important than the [math lesson] that is learned” (Dewey, 1938 p. 48). 

Because children have the potential to grow so much through collateral learning, I believe 

it is a teacher’s responsibility to create positive learning experiences for all students as 

often as possible. If students are constantly exposed to situations where they are either 

unchallenged or uncomfortable as a result of being challenged beyond their abilities, 

students may develop a repugnant attitude toward mathematics. They may develop 

lifelong attitudes of finding math boring and uninteresting, or they may develop math 

phobias and feel that they cannot be successful in math. These attitudes can live with 

students for the rest of their lives and certainly long after the math lessons given by the 

teacher have passed. At the beginning of my study I mentioned that very few students 

raised their hands when asked who liked math. Was it possible that it was a result of 

collateral learning gone awry in the past? Students are not tabula rasa, and the continuum 

of their experiences suggested that at least some had already begun to develop negative 

attitudes toward mathematics. Clearly, Dewey cautions us not to allow such negative 

attitudes to develop. 

 As stated in my literature review, heterogeneous grouping provides various 

benefits for students; however, if advanced learners are to be challenged in school, they 

must be provided with differentiated activities to meet their needs. This can be easily 

accommodated using homogeneous grouping  (Tomlinson, 1999; Norland, 2003; 

Robinson, 1990; Winebrenner, 2002; Kulik and Kulik, 1982). In order to keep gifted and 
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highly able students motivated (Tomlinson, 1999; Winebrenner, 2002; Marzano et al., 

2001), homogeneous grouping allows the teacher to provide more challenging work to 

meet the needs of gifted and high ability students, while providing the needed supports 

for students who struggle (Borich, 2002).  

 During my study I found many examples of the benefits for using homogeneous 

grouping. Beginning with our first homogeneous activity, Magic Squares, gifted kids 

were swiftly moving along, easily solving the nine box magic squares like the remainder 

of the class. But when faced with the differentiated sixteen-box magic square, they had to 

slow down and think. As they struggled, there was a sense of frustration, but then 

liberation as they worked together to solve the challenging problem. Kirk, working with 

two other gifted students and one high ability student, summed it up when he stated, “My 

group helped me and I helped them.” Kirk had others at his level that he could call upon 

for support. 

 Webb (1982) argued that struggling students do not benefit from being grouped 

with other struggling students, but during the same Magic Square activity, I witnessed 

approaching level students offering support to their on-level counterparts. Talia, who had 

been previously ignored by her more advanced peers during the heterogeneous activity 

Ticket Line, became a more knowledgeable other for her peers during Magic Squares. 

With a problem differentiated to meet her needs and a pace that allowed her more time 

for meaningful understanding, Talia demonstrated what she knew. This supports what 

Winebrenner (2002) suggested about other students emerging as leaders when gifted and 

high ability students are removed from heterogeneous groups. Barry also developed 

confidence as he actively participated in meaningful learning. I will always appreciate 

him turning to me with a gentle smile and saying, “I get it!” as he worked at an 
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appropriate pace solving his Magic Square problem. I would agree with Webb that it 

would not be appropriate to leave my struggling students floundering with no support, but 

instead of making this the regular responsibility of gifted or high ability students, I found 

it to be my responsibility.  

 Later in Toy Store, Stevie, an approaching level student, had the opportunity to 

demonstrate to her group mates how to count change using a counting up strategy that we 

had learned earlier in the chapter. Stevie wrote “I loved math today, it was so much fun. I 

would love to do this fun activity again.”  Winebreener (2001) acknowledged that 

students who are motivated are more interested in learning, and students are best 

motivated when they can be challenged with activities that “match their skills” (Santrock, 

2001, p. 401). Stevie, Barry, and Talia were all challenged at an appropriate level, and 

their comments on their surveys validated my observations. According to Sanstrock, this 

feeds into Bandura’s idea of self-efficacy because students are more apt to be motivated 

and apply themselves when they feel they have the ability to be successful. 

 While my on-level and approaching level students worked on Toy Store, the 

gifted and high ability students worked on Peanut Hunt. Here Daine voiced his 

appreciation for being “in between” and being motivated as a result of having the support 

of other strong math students. When I later interviewed and asked him what kind of 

groups help kids the most, he stated that kids who are not as strong mathematically as he 

is “can learn more with people better than them cuz they can learn stuff from people that 

are better then them.” Therefore, it would stand to reason that it would be useful for 

Daine to also be exposed to working with students who are strong mathematically. It is 

not often that Daine is “in between” because he is extremely gifted in math; therefore 

only through homogeneous grouping can he be provided with those same opportunities. 
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This kind of thinking was repeated in an interview with Kirk when he shared with me that 

he liked to work with people who were at his level because they helped him understand 

the material and “get better in math.” 

Again during the Tern Turn and Jelly Beans problems there was evidence of 

benefits to both gifted/high ability and the on-level/approaching level students. When 

gifted students completed their Problem Solving Surveys at the end of the activity, 89% 

of gifted students circled the highest number of five for several statements confirming 

that their groups made them want to pay attention, helped them understand the material, 

and made them feel satisfied, thus wanting to work with them again. While gifted 

students clearly appreciated the activity, so did my on-level/approaching level group. I 

witnessed Barry and Stevie beaming, as they became the leaders during the Jelly Beans 

activity until Coco eventually stepped up to take charge.  These students were now 

solving their own problems, no longer deferring to their more knowledgeable others. 

They spent time thinking mathematically and gaining solid understanding. Their self-

assurance was obvious as they proudly presented their solution to their classmates. Barry 

wrote in his survey, “My group did help me to enjoy math. This was one of my favorite 

groups because when anyone needed help we got it, and not one person did not [sic] 

participate.”  

Prior to performing our final homogeneous activity, when gifted students were 

asked to select which experience made them the most motivated about math on their 

Favorite Activity Survey, seven out of nine students, or 78%, picked problems involving 

homogeneous groups as their favorite. Of the seven students, five of them selected Tern 

Turn as their favorite activity. They mentioned being “motivated in this group because 

everyone was working in it and [liking] the problem because it was a little tricky.” Other 
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students commented they were “motivated because we worked great together [and] it 

goes faster when we all understand the problem” and because “we didn’t have to explain 

the problem so much because everyone knew what we were doing.” A number of gifted 

and high ability students made references to being motivated “because we all would do 

the drawing, calculating, and writing.”  Not only did they get to do the thinking, but they 

also got to enjoy the artistic side of the presentations. Often, when problems were a bit 

too challenging for on-level and approaching level students when grouped 

heterogeneously, gifted and high ability students would allow their heterogeneous 

counterparts to take responsibility for drawing and presenting in an effort to allow equal 

participation, a pleasure they did not have to give up during homogeneous grouping.   

 Dewey (1938) believed that “A primary responsibility of educators is that they 

not only be aware of the general principle of the shaping of actual experience by 

environing conditions, but that they also recognize in the concrete what surroundings are 

conducive to having experiences that lead to growth” (p. 40). Bearing in mind my attitude 

of high expectations for all my students, I consider it my responsibility to provide those 

opportunities for positive experiences for growth. I agree with Tomlinson (1999) that 

gifted students have special needs, and I found homogeneous grouping allowed me to 

challenge everyone at his or her appropriate levels of achievement.  

 Van de Walle (2003) recognized that tasks that are too easy leave students 

feeling unchallenged, but those that are too difficult can frustrate students. Homogeneous 

grouping allowed me to differentiate my instruction, choosing problems that were  “just 

within students’ reach,” so they could struggle before finding the appropriate solutions 

(Heibert, 2003, p. 54).  
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 The Drip Drop/Double or Not activity was a perfect example of how beautifully 

homogeneous grouping worked for the benefit of all students. The gifted groups sailed 

along, and their calculations went well beyond what they had been asked to do and they 

continued to challenge themselves with self-created scenarios to the Drip Drop problem. 

Daine wrote, “Drip Drop is a tie for 1st place. I like the people. Beating Heart I liked the 

problem. Both were VERY FUN.” Kirk commented, “My group helped me enjoy math. 

We all put forth a ton of effort. We did the best we could and that’s just the way I like it. 

No forcing or trouble. Just good work!”  

 They shared their satisfaction  in their Survey for Reflection on Problem Solving. 

An overwhelming eighty-nine percent of the gifted students circled the highest score 

affirming the following statements: 1) While I was working with this group, I was 

thinking about how much I enjoyed it; 2) I put a lot of energy in working on this activity 

with this group; 3) Working with this group made me feel satisfied and I would like to 

work with this group again; 4) Working with this group helped me to understand the 

material. But what was even more exciting was that the percentage of on-level and 

approaching level students who worked rigorously finding the solution to Double or Not, 

also circled the highest scores for the same statements, and their percentages were 100%, 

100%, 83%, and 83% respectively. Nearly all the students in my classroom were happy 

with their homogeneous experience. 

 Evidence of gifted students preferring to work with other gifted or high ability 

students was also found on the final survey the students completed when asked to think 

about all their problem-solving activities and their various respective groups. As 

discussed on pages 132-133, gifted students selected homogeneous groups as their 

favorite groups of people to work with 78% of the time.   
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 The Sociometric Survey was further evidence of the gifted students’ desire to 

work with other gifted or high ability students. The first time the nine gifted students 

completed the survey they had chosen other gifted and high ability students twenty out of 

twenty-seven choices for a homogenous preference.  The second Sociometric Survey 

administered in the middle of my study, revealed that my nine gifted students selected 

other gifted or high ability students twenty-four out of twenty-seven times. The third and 

final Sociometric Survey showed gifted students selecting other gifted or high ability 

students nineteen out of twenty-seven times. While the third survey showed a decline, the 

numbers still represented gifted students choosing other gifted students seventy percent 

of the time. I will discuss possible reasons for the decline in numbers in my third theme 

statement. 

 I also compared the results from the Pre-Study, Updated/Mid-Study, and Post-

Study Self-Evaluation about Grouping. I was particularly interested in gifted responses 

focusing on working with students at the same level as seen in Table 5 and working with 

students who were better in math as seen in Table 6. 

 
 
Table 5 
 
Analysis of Homogeneous Grouping-Gifted Students’ Responses 
________________________________________________________________________ 
 
  Never             Seldom             Sometimes             Usually              Always 
________________________________________________________________________ 
 
I like to work with kids that are at about my level 
 
Pre-Survey 0  0  11  44  44 
Mid-Study 0  0  11  44  44 
Post-Survey 0  0  11  67  22 
________________________________________________________________________ 
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 It was evident that gifted students enjoyed working with peers who had a similar 

understanding in mathematics, but as reported by the 67% ‘usually’ and 11% 

‘sometimes,’ seven out of my nine gifted students were open to other grouping scenarios 

on occasion. 

 
 
Table 6 
 
Analysis of Homogeneous Grouping-Gifted Students’ Responses 
________________________________________________________________________ 
 
  Never             Seldom             Sometimes             Usually              Always 
________________________________________________________________________ 
 
I like to work with kids that are better at math than I am. 
 
Pre-Survey 0  55  33  11  0 
Mid-Study 22  33  44  0 
Post-Survey 0  33  56  11  0 
 
________________________________________________________________________ 
 
  

 At the beginning of the study it appeared that a large percentage of gifted 

students were not comfortable working with math students stronger than themselves, but 

towards the end of the study, they appeared to value the opportunity a bit more. Of course 

putting so many bright students together creates certain challenges as a result of 

individual character traits, differing levels of maturity, and strengths and weaknesses of 

individuals’ social skills. 

 
3. Student success in cooperative learning situations is impacted by attitudes, abilities, 

relationships, and social skills; therefore, the teacher must be attentive and responsive to 

the students’ strengths and weaknesses. 
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 Undoubtedly there were many benefits to heterogeneous and homogeneous 

grouping, and one of the most valuable lifelong lessons was helping students understand 

the importance of working together. Ultimately the students will develop into young 

adults who will enter the workplace and will come across people with different abilities. 

They must know how to get along, communicate their differences, and work together to 

achieve success. Many of today’s employers place cooperation and teamwork among one 

of the five most important skills future employees must have in order to be successful in 

the workplace. As much as I believe in striving for excellence and a strong work ethic, 

students must develop patience, tolerance, and an understanding of how to positively and 

diplomatically communicate. 

 Freire (1970) reminds us “Only through communication can human life hold 

meaning. The teacher cannot think for her students, nor can she impose her thought on 

them.” (77), which is all too often what happens when students work only at the 

knowledge level of Bloom’s cognitive taxonomy. Vygotsky (1978) also believed that 

“through speech children free themselves of many of the immediate constraints of their 

environment. They prepare themselves for future activity; they plan, order, and control 

their own behavior as well as that of others” (p. 126). During our challenging problem 

solving activities using cooperative learning, students were communicating through 

dialogue using higher order thinking skills, and learning to appreciate the skills that are 

involved when interacting with others.   

 Clearly different levels of ability affected students’ attitudes. Robinson (1990) 

argued against gifted students being responsible for supporting peers not at their same 

academic level and criticized others for expecting gifted students to cooperate 

academically in a “socially, acceptable unobtrusive” ways (Robinson, 1990, p. 21).  
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I observed my eight, nine, and ten year old gifted students struggling with appropriate 

social skills when confronted with students who did not understand the material while 

working in heterogeneous groups. I think of eight-year-old Daine, who out of frustration 

reached across the table and snatched the paper from Stevie when she did not understand 

what to do. I also recall Lisa being irritated by Talia’s questions, and as a result 

responded to her with impatience and disregard; however when Lisa was treated much 

the same way by her fellow gifted peers when working in homogeneous groups, she 

learned a valuable lesson as attested by the fact that she treated Talia differently when 

grouped with her again at a later time. However, even Slavin (1985) who advocates for 

heterogeneous grouping recognized that it is asking a lot of young children to help their 

less able peers when there are “wide disparities in student achievement” (p. 180). 

 I also remember Daine doing some calculations during Play Ball and he was 

expecting John to write down what he dictated. John did not want to be rushed through 

the problem, and he became annoyed. Daine grabbed the calculator and explained it 

would speed up the process, but John stated, “I like doing it this way,” and stood his 

ground, solving the problem with paper and pencil. Though John can at times be a bit 

stubborn, I was glad he stood up for himself and successfully solved the problem, and I 

was equally proud of Daine for coming to support John’s mental effort and success. I did 

have the opportunity to explain to John how he might have communicated his feelings to 

Daine a bit differently in an effort to help Daine. On that survey he wrote, “I did not 

enjoy math because Daine did most of the work.” John continued to make references to a 

lack of enthusiasm when he worked with students who took over the group.  

 While I observed student frustration often in heterogeneous groups, it was also 

visible during homogeneous groups, due to the irrefutable differences that children 
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naturally have; and it may have been some of these differences that led to the slight 

decline in gifted students always wanting to work with other gifted students in the 

Pre/Mid/Post Study Grouping Survey. There were many intelligent students who may 

have been overshadowed at one time or another by stronger math students in their groups.  

I recall Sahara’s experience with Lisa when Lisa took over the group in Ticket Line. 

Though Sahara is an extremely smart math student, socially she did not know quite how 

to react. When Mrs. P. and I intervened, Lisa was perceptive enough to realize she 

needed to stop overpowering the group, and Sahara was encouraged to speak up. Sonya 

also made references on a number of occasions of not wanting to work with one student 

in particular, and finally after working with him during Beating Heart and Play Ball, she 

wrote on her survey that he “thought he was the boss and that brought the mood down.” 

Of course I also know Sonya and recognize that she likes to be in charge herself.  

 I recall several gifted and high ability students who complained about the 

attitudes of some of their gifted peers who were not participating and how I encouraged 

them to find a way to engage those students. Lisa spoke of throwing out her fishing line 

in order to get Joel “to bite that hook” and then to “reel  ‘em in.” She found success with 

her strategy as evidenced by the comment on her survey, “We reeled Joel into the activity 

and he came up with a portion of the good ideas.”  A number of students had also 

complained about Amed’s non-participation, but when Sonya was reminded not to allow 

that to happen, she reported “Amed was into the problem, not just drawing” and that he 

“really participated and put in a lot of energy.” As a result of being responsive to their 

strengths and weaknesses, students were learning to communicate and address their 

concerns.  
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 While the study conducted by Cheng et al. (2008) had different objectives than 

my study, their second hypothesis maintained that groups that worked well together 

would be a good predictor of efficacy. My study showed that when students worked well 

together, they were more motivated and enjoyed their problem solving experiences. 

While I mentioned some of the struggles above, I also received an enormous amount of 

positive feedback from students motivated by their experiences. Comments from surveys 

where students enjoyed their problem solving activities included “everyone encouraged 

me,” “everyone was on task,” “everyone got to share their ideas,” “everyone put in a lot 

of effort,” “everyone paid attention,” and “everyone got a chance to answer a question.” 

Sahara said it beautifully when she stated, “My group helped me to enjoy math because 

we were all putting in ideas and communicating with each other.”  

 Of course friends were also an important influence on student motivation and 

enjoyment. A number of students made references to enjoying their groups because “my 

friends were in my group.” Gaylen who performed well in both heterogeneous and 

homogeneous groups, reported on his surveys throughout the entire study that he enjoyed 

his groups because he had friends in his groups. Likewise, certain personality 

characteristics were also a good indicator of successful groups. Some students were 

extremely strong socially. Daine mentioned that Ticket Line was a good group “because 

[some of his group mates] put a lot of humor in it and they were creative.” After Beating 

Heart, Coco wrote, “My group helped me enjoy math because Sonya helps a lot and 

Arlen also talked us through the math. When we needed a break, Barry would make us 

laugh, so he helped a lot too. But no one slowed us down! We all enjoyed it!”  

 As much as good social skills helped to make cooperative learning activities 

positive experiences, the lack of good social skills negatively affected various 
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experiences. One particular student with a Section 504 was often a source of 

communication problems for various things such as reminding students of their mistakes, 

talking too much, dominating the calculator, or just not participating. As a result, various 

students complained about her on their surveys. Sonya complained of a student who 

fooled around and distracted her during Peanut Hunt. Allan objected to a student who 

“sometimes took over the group which made [him] lose motivation.” Kenny complained 

about working with a particular student because he often “went ahead of the group which 

made it confusing.”  Many of these issues were discussed in class discussions in an effort 

to improve communication and teamwork. 

 The three Sociometric Surveys that the students completed verified my data. For 

the most part, the students in the center ring of the Target Diagram have strong social 

skills, and as a result Sahara, Kenny, Kyle, and Gaylen were the students who many other 

students enjoyed working with. Kids who tended to demonstrate some of the negative 

behaviors mentioned above appeared in the 4th and furthest ring, or towards the later 

numbers of the third ring.  

 As a result of social strengths and/or weaknesses, the results of the third and final 

Sociometric Survey showed a decline in the number of gifted or high ability students 

chosen by other gifted students, which supports the data taken from the students’ surveys 

on grouping.  After reviewing the three Target Diagrams, I created a list of the top nine 

choices for every diagram. The first diagram revealed eight of the nine selections were 

gifted or high ability students. In the second survey that number dropped to seven, and 

the third survey showed a decline to six; as a result, this allowed other students to emerge 

as leaders.  
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 A number of students who initially appeared in the third ring of the Sociometic 

Target Diagram, moved to the second ring, and these included students from the on level 

and approaching level category. Some of these students were not the strongest math 

students, but they were selected by a number of their peers probably due to their social 

skills and ease in dealing with people. Howard (approaching level), Barry (on-level), and 

Alice (high ability) were a few students who moved to the higher end of the second ring. 

 It is through these cooperative learning problem-solving experiences that 

students used communication to make meaning, and hopefully through this 

communication they understood that there is a purpose beyond solving a math problem. It 

is through communication that learning takes place in every aspect of our lives, just as the 

communication I am now enjoying with my students has opened up the opportunity for 

me to make new meaning in areas of my life as a teacher and mentor.  

 
4. Students are motivated by the opportunity to work on challenging open ended 

problems in collaborative groups and by the prospect of sharing their findings at the end 

of the problem solving experience, especially when the teacher assembles groups of 

students with strong social skills. 

 

 Freire (1970) encourages educators to avoid seeing themselves in the traditional 

sense, as the authority figure who holds all the knowledge and imparts that knowledge on 

her students. He encourages us to rid ourselves of the ‘banking mentality’ and instead 

suggests that we empower our students by getting them consciously involved in the act of 

solving problems. He stated  “Students, as they are increasingly posed with problems 

relating to themselves in the world and with the world, will feel increasingly challenged 

and obliged to respond to that challenge… Their response to the challenge evokes new 
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challenges, followed by new understandings; and gradually the students come to regard 

themselves as committed (p. 81). 

 I saw evidence of their commitment to math through their willingness to struggle 

through problems that were at times outside their zone of proximal development. I was 

particularly struck by Stevie’s written feedback on her Post Self Evaluation Survey to a 

problem she participated in during heterogeneous grouping. This approaching level 

student showed the value and benefits of using challenging problems. “I always liked 

math… but when you said we were going to do a hard, 7th grade problem, I got nervous. 

My heart was pounding like thunder. When I got the problem it made me think that I was 

going to be the only one that wouldn’t figure it out, but I was wrong because no one 

figured it out right away. Then we started to figure it out by working together as a group. 

It made me feel like I was really good at math, so now you can see I enjoy math even 

more.” 

 My students were not docile learners, bored and just regurgitating memorized 

information. They were focused on challenging problems that drew on all mathematical 

understanding and providing them with an opportunity to understand how basic skills can 

be utilized to solve problems. Because they were exposed to “critical co investigations” 

(Freire p. 81) and real world problems where they had to think more critically, they 

became active learners. This, in turn, led to a feeling of being in control of what they 

were learning, which appeared to increased motivation.  

 Following the advice of NCTM (1989, 1991, 1995) I did my best to find open-

ended challenging problems that intrigued children’s natural curiosity (Burns, 2000; 

Grouws & Good, 1989; Clements & Battista, 1990) and allowed for many different 

methods of solution. Http://www.Figurethis.comwas a wonderful place to locate such 
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problems. I remember the one time my gifted and high ability students completed the 

open-ended problem Tern Turn, and on on-level/approaching level students completed 

Jelly Beans, which was not an open-ended problem.  They were initially disappointed, 

though they did end up enjoying the activity. I did my best to select authentic problems 

that related to the real world, and by making the consistent effort to demonstrate that 

connection, students began to distinguish the important role math plays in their lives. 

Whether solving Ticket Line, Drip Drop, Tern Tern, Double or Not, or Play Ball, 

students found the value in problem solving using math. 

 Vygotsky (1978) argued that learning occurs through social interaction, and I saw 

evidence of such learning every time the students worked with other kids, especially 

when the groups included students with strong social skills. The opportunity for inquiry 

while students worked with other kids constructing their understanding of math concepts 

was extremely motivating for the students. Students were also motivated by their 

cooperative groups possibly as a result of what Murry (1938) discussed as a need for 

relationships. Cathcart (2001) encouraged us to use these social relationships by means of 

cooperative learning activities because students get to explore, communicate, and actively 

construct their knowledge.  By allowing children to collaborate and talk about 

challenging mathematical problems they became motivated and engaged. As they were 

provided with the opportunity to solve problems on a regular basis, they developed 

confidence in their mathematical ability and became more curious learners. This was 

extremely important to me, as Kauchak & Eggen (2003) remind us that tapping into their 

curiosity helps with intrinsic motivation. Drip Drop was a good example of students 

being curious and intrinsically motvated to go beyond what they were asked to do as they 

challenged themselves with the self-imposed questions.  
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 Finally, students were extremely motivated by the opportunity to create their 

posters, followed by the opportunity to present their solutions to the class. Remembering 

that my students are only eight, nine, and ten year old children, they really enjoyed 

drawing, coloring, and being creative. In his A Whole New Mind, Daniel Pink addresses 

the need for people to be innovative, so I valued the time my students spent creating their 

presentations. Arlen’s Artic Terns that actually ‘flew’ from the North Pole to the South 

Pole was a perfect example of being original. Students also benefited greatly by finding 

connections with what other students discovered, supported by Burns (2000) as an 

essential reason for allowing students to present their solutions upon completion of the 

activity. I saw evidence to what Heibert (2003) suggested when students benefit by 

listening to others explain the strategies they used for their solutions, whether the 

solutions were correct or not. I recall Beating Heart and the error with the decimal. The 

students had not learned about decimals at the time, but listening to the students 

reasoning of what the decimal meant to them eventually helped all students make 

meaning of this concept. Of course when Allan’s group accurately explained their 

interpretation of the decimal towards the end of the presentations, students began to truly 

comprehend the importance of the decimal.  

I saw evidence of what Heibert (2003) referred to as students learning by 

examining the methods of others. As they listened to the different solutions of their 

classmates, students had the opportunity to consider the advantages or disadvantages of 

different solutions. Ticket Line was a wonderful example of how students solved the 

problem with different solutions, but as the solutions presented a pattern, (i.e. ½ minute 

per purchase= 2.5 hours; 1 minute per purchase=5 hours; 1 ½ minutes per purchase=7.5 

hours) the students broadened their understanding. This example and others like it 
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provided me with an opportunity to highlight important ideas and methods, guiding their 

attention to important concepts. Thus, sharing and summarizing work at the end of a 

problem solving experience was a crucial component for learning.  

To demonstrate how much my students enjoyed the problem solving experience, 

I used data from the Pre and Post Self Evaluation about Mathematics.  These data are 

displayed in Table 7. 

 
Table 7 
 
Analysis of Gifted Surveys for Pre and Post Study Self Evaluation about Mathematics 
________________________________________________________________________ 
 
  Never             Seldom             Sometimes             Usually              Always 
________________________________________________________________________ 
 
1. I enjoy math 
 
Pre-Survey 0  0  44%  22%  33% 
Post-Survey 0  0  0  33%  67% 
 
2. I think math is boring 
 
Pre-Survey 33%  22%  44%  0  0 
Post-Survey 44%  33%  22%  0  0 
 
3. I like to solve challenging problems 
 
Pre-Survey 0  0  33%  33%  33% 
Post-Survey 0  0  11%  33%  56% 
 
______________________________________________________________________ 
 

 At the beginning of the study only 56% of the students usually or always enjoyed 

math as compared to 100% of the students at the end of the survey, demonstrating 

increased appreciation for math. Likewise at the beginning of the my study only 56% of 

the gifted students never or seldom considered math boring; however at the end of the 

study 78% responded that math was never or seldom boring, again demonstrating 
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increased appreciation for math.  Finally, the students clearly liked their challenging 

problems as evidenced by 66% of gifted students stating usually or always at the 

beginning of the study, as compared with 89% circling usually or always at the end of the 

study. Students clearly enjoyed their challenging problem solving experiences. 

 Coco, my on-level student, wrote the following comment at the completion of 

Double or Not, our last homogeneous activity. I thought it summarized quite nicely what 

many of my students wrote in their final responses.  “I did enjoy math today because it 

was fun and challenging. I loved all the writing and drawing. It was fun to present it to 

the whole class too, but the weirdest part was I actually enjoyed the math lesson. It was 

very challenging. It was hard at first, but then it got easier and easier. And you know me, 

I love being challenged!”  
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THE JOURNEY CONTINUES 

 Many believe that gifted and high ability students do not require the same 

support that struggling students need because they have good genes, always get good 

grades, or will learn regardless of the situation they are in (Winebrenner, 2002; Johnsen, 

2007). The fact is that gifted students need to be nurtured (Johnsen, 2007). Purcell-Gates 

affirmed “if we claim to allow equal access to educational opportunity for all children in 

our schools then we must” (Delpit & Dowdy, 2002, p. 130). Although she was 

specifically referring to students who came from disadvantaged situations, I believe equal 

access means equal opportunity for all students to learn; the gifted, high ability, on-level, 

and approaching level. We must look at our students as individuals and provide them 

with the necessary support for the level at which they join our classrooms.  

 I was guilty of what Dewey (1938) described as mankind’s desire “to think in 

terms of extreme opposites. [I was] given to formulating [my] beliefs in terms of Either-

Ors, between which [I recognized] no intermediate possibilities” (p. 17). The question of 

grouping students heterogeneously or homogeneously has haunted me every year since I 

began teaching five years ago. As a result of conducting this action research, I am 

thankful to have finally realized that the perfect situation may just be finding a happy 

medium using some combination of both.  While I found greater value in homogeneously 

grouping all levels of students, and as such will lean slightly more heavily toward 

homogeneous grouping for the remainder of the year, I also recognize there were benefits 

to grouping students heterogeneously.  

 Dewey (1938) advises us to understand and then address the needs of our 

students by preparing the appropriate environment and offering suitable experiences to 

satisfy our students’ needs and expand their understanding. My job is to know what my 
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students require in order to keep their enthusiasm and appetite for learning. I must do my 

best to understand their capabilities and then organize my classroom and lesson plans 

accordingly in order to further develop my students’ abilities. Therefore, for the 

remainder of our year together, I will continue pre-testing my students in order for them 

to be motivated by the extension activities set forth through the learning contract, and I 

will continue to expose my gifted/high ability and on-level/approaching level students to 

challenging problems to stretch their thinking mathematically. As they need further 

practice in working together, they will continue to work in cooperative learning groups 

challenging themselves to solve open-ended and stimulating math problems. As Daine 

wrote on his final survey, “Please when your homework stops, can we keep doing 

challenging problems—the Figurethis kind?”  I plan to utilize more problems from the 

FigureThis.com website; however, I would also like to find other websites or resources 

that would allow me to expand my repertoire of problem solving activities. I would 

specifically like to find open-ended problems that I can use for my on-level/approaching 

level kids, as Figurethis.com is more geared toward my advanced 4th grade students. 

 Finally, like Kohl, I believe that the teacher’s words have a tremendous impact in 

shaping the students’ attitudes toward learning; therefore I will continue to do my part to 

effectively connect with my students in order to enhance that learning (Delpit et al., 

2002). The communication between my students and me is vital for developing the 

optimal conditions, and the things I say will continue to shape my students’ attitudes 

while they are in my classroom. I will continue to be as enthusiastic as I can, as I believe 

my enthusiasm and love for mathematics can be contagious. All children “need teachers 

who commend, and command, excellence—teachers who help them dream big, who 

cause them to experience, accept, and embrace personal challenge” (Tomlinson, 1999, p. 
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21). While our job is to help all our students become the best they can, “equity and 

excellence must be a part of our road map for” all students, including the gifted and high 

ability (Tomlinson, 1999, p. 21), and I am committed to doing just that. 
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Appendix A: Principal Consent Form 
August 20, 2008 
 
Dear XXXXXXX, 
 
 I am presently working towards earning a Master’s Degree in Curriculum and Instruction 
at Moravian College. Many of the classes have allowed me to stay current with the most effective 
teaching methods, and in turn I am able to provide the best learning experiences for my students. 
As part of this program, Moravian requires that I conduct a systematic study of my own teaching 
practices. As a result, September 2, 2008 through December 23, 2008, I will be conducting a 
teacher action research study where I intend to examine the effects of grouping on the motivation 
of my students in mathematics.  
 The purpose for my study is to get my students more interested in mathematics. Some 
students are intrinsically motivated, while others need to be encouraged in mathematics. 
Motivation is a crucial component as it can affect a student’s attitude toward learning. Motivation 
can be encouraged through socialization, and as such, I intend to use heterogeneous and 
homogeneous grouping of students to generate interest in mathematics. My goal is to understand 
which type of grouping students prefer. I will continue to utilize differentiated instruction for all 
my students, however I will now add the component of cooperative learning where students will 
occasionally work together to solve mathematical problems. Students will be asked to complete a 
survey before the research begins, and again at the end of the project. They will also complete a 
survey at the end of each problem solving activity, which will take place approximately once per 
chapter, and complete a brief questionnaire at the end of each chapter.  
 All children in my classroom will be involved in the heterogeneous and homogeneous 
grouping patterns as this is where I will instruct students in mathematics. All student names will 
be kept confidential, as will the name of the school district or any participating faculty members. 
Only my name and the names of my sponsoring professors will appear in any written report or 
publication of this study, and all research will be secured in a protected location. I am asking for 
your consent to use these data in my research report. If you are so inclined, once you give your 
permission I ask that I be allowed to send out the necessary consent forms to the parents of my 
students. A copy of my parental consent form is attached for your review. 
 Should you have any questions regarding my research, please feel free to contact me. 
You may also contact my faculty sponsor, Dr. Joseph Shosh at Moravian at 610-861-1482 or by 
email at jshosh@moravian.edu. I am asking that you check the appropriate response below, then 
sign and date the form. Thank you so much for your continued support. 
Sincerely, 
 
Melanie DeSanctis 
4th Grade Teacher 
Please detach and return to Mrs. DeSanctis 
______________________________________________________________________________  
If you agree to the stated research, please check the appropriate box, print/sign your name and note 
the date of your approval. 

___ I give my permission for my school to participate in this project. I understand that I will 
receive a signed copy of this consent form. 

___ I do not give my permission for my school to participate in this project. I understand that I 
will receive a signed copy of this consent form. 

Principal Name: ____________________________________________Date: _______________ 

Principal Signature: _________________________________________ 
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Appendix B: Parental/Guardian Consent Form 
August 25, 2008 
 
Dear Parents / Guardians, 
 
 I am presently working towards earning a Master’s Degree in Curriculum and Instruction 
at Moravian College. Many of the classes have allowed me to stay current with the most effective 
teaching methods, and in turn I am able to provide the best learning experiences for my students. 
As part of this program, Moravian requires that I conduct a systematic study of my own teaching 
practices. As a result, September 2, 2008 through December 23, 2008, I will be conducting a 
teacher action research study where I intend to examine the effects of grouping on the motivation 
of my students in mathematics.  
 The purpose for my study is to get my students more interested in mathematics. Some 
students are intrinsically motivated, while others need to be encouraged in mathematics. 
Motivation is a crucial component as it can affect a student’s attitude toward learning. Motivation 
can be encouraged through socialization and as such, I intend to use heterogeneous and 
homogeneous grouping of students to generate interest in mathematics. My goal is to understand 
which type of grouping students prefer. I will continue to utilize differentiated instruction for all 
my students, however I will now add the component of cooperative learning where students will 
occasionally work together to solve mathematical problems. Students will be asked to complete a 
survey before the research begins, and again at the end of the project. They will also complete a 
survey at the end of each problem solving activity, which will take place approximately once per 
chapter, and complete a brief questionnaire at the end of each chapter.  
 All children in my classroom will be involved in the heterogeneous and homogeneous 
grouping patterns as this is where I will instruct students in mathematics. I am asking for your 
permission to use the data gathered pertaining to your child’s involvement; however, participation 
in this study is entirely voluntary and will not affect your child’s grade in any way. All student 
names will be kept confidential, as will the name of the school district or any participating faculty 
members. Only my name and the names of my sponsoring professors will appear in any written 
report or publication of this study, and all research will be secured in a protected location. Please 
also understand that students may withdraw from this study without penalty at any time. 
 Should you have any questions regarding my research, please feel free to contact me. Our 
principal has approved this study, but should you want to speak with her for any reason, you may 
reach her at XXX-XXX-XXXX. My faculty sponsor at Moravian College is Dr. Joseph Shosh. He 
can be reached at Moravian at 610-861-1482 or by email at jshosh@moravian.edu. I am asking 
that you check the appropriate response below, then sign and date the form. I would appreciate 
your returning the form at your earliest convenience. I thank you so very much for your 
cooperation and support. 
Sincerely, 
 
Melanie DeSanctis 
4th Grade Teacher 
 
Please detach and return to Mrs. DeSanctis 
______________________________________________________________________________  
I attest that I am the child’s legal guardian and that I have received a copy, read, and understand 
this consent form. Please initial the appropriate box below 
______I am willing to have my child participate in Mrs. DeSanctis’s action research study.  
______I am not willing to have my child participate in Mrs. DeSanctis’s action research study. 
 
Parent/Guardian signature: ____________________________________ 
Child’s Name:                    ____________________________________ 
Date:                                   ____________________________________ 
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Appendix C: Learning Contract for Extension Activities 
Student Name: ______________________________________ Date: _______________ 
 

Learning Contract for Extensions Activities 
 Chapter 4 and Chapter 6: Multiplication 

 
Stay with the class for: 

_______4.1 Multiplication Properties and Division Rules 

_______4.2 Relate Multiplication and Division 

_______4.3 Patterns in Multiplication and Division 

_______4.4 Multiplication and Division Facts to Five 

_______4.5 Multiplication and Division Facts to Ten 

_______4.6 Multiply and Divide with 11 and 12 

_______4.7 Multiply Three Factors 

_______4.8 Division with Remainders 

_______4.9 Problem Solving: Choose the Operation 

_______6.1 Multiply Multiples of 10, 100, and 1,000 

_______6.2 Estimate Products 

_______6.3 Model Multiplication by One-Digit Numbers 

_______6.4 Multiply Two-Digit Numbers by One-Digit Numbers 

_______6.5 Problem Solving Strategy: Guess and Check 

_______6.6 Multiply Three-Digit Numbers by One-Digit Numbers 

_______6.7 Multiply Greater Numbers 

 
Work on extension activities during whole group lessons on concepts that have been 
mastered.  
 

The student will participate in whole group activities and practice as marked on 
the contract above. The student will work on extension activities for concepts that have 
been mastered. While working on extension activities, the student will not interrupt the 
teacher but will work independently until the teacher is available. When working with 
other students, the students will work quietly so they do not disrupt the lesson or to draw 
attention to themselves. 

Any student behavior that disrupts the class during instruction will be reason for 
that student to return to ‘whole group instruction’ for that class period.  

All extension work must be dated and kept in the extension folder. 
 
Student’s signature: _______________________________________________________ 
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(Learning Contract Continued) 
Chapter 4 and Chapter 6 

Visit: www.setgame.com 
 

OR Play Set Game with a 
Friend 

 
Date: ________________ 
Date: ________________ 

Read Scholastic’s 
DynaMath Magazine 

Complete various activities 
and keep paper copies to 

hand in. 
Date below when you 

completed the activities. 
Date: _______________ 
Date: _______________ 

Use Versatiles 
(Multiplication/Division) 

Complete various activities. 
 

Date below when you 
completed the activities. 

 
Date: ________________ 
Date: ________________ 

Play a Math Center Game 
Either Alone or With a 

Partner. 
(at least once but no more than 

twice) 
Write down the name of the 

game you played. 
Name of game: 

_____________________ 
Date: ________________ 

Name of game: 
_____________________ 

Date: _________________ 

Create a Puzzle Using 
Multiplication Problems: 

Play Puzzled By Math  
 

MULTIPLICATION BY 
5S, 6S, 7S, & 8S 

OR 
MULTIPLICATION BY 

9S, 10S, 11S, & 12S. 
Date below when you 

completed the activities. 
Date: _______________ 
Date: _______________ 

Play one of the following 
games with a partner; 

 
• Twelve-Tac-Toe 
• Found Ya 
• Calculus Patterns 
• Name that Number 
• Fun Facts 

Complete various activities. 
 

Date below when you 
completed the activities. 
Date: ________________ 

 Date: _________________ 
Play Math 24 With a Partner  

or  Visit  
www.firstinmath.com 

 
Date Below when you played. 

 
Date: ________________ 
Date: ________________ 
Date: ________________ 

Visit Our Online Resource 
Page:  

 
Activity completed?  

__________________ 
Date: _______________ 
 

Activity completed? 
__________________ 

Date: _______________ 

Have Fun with Logic 
 

• Exponents for Experts 
 

• Logical Letters 
 

Date: _______________ 
Date: _______________ 

 
Play a Math Game with a 
Friend: 
 

• Multiplication 
Number Search 

• Buzz/Bizz-Buzz 
• Found Ya! 

Date: ________________ 
Date: ________________ 
 

Complete Chapter 4 
Challenge Packet 

 
Complete pages 19-23 and 

date below when you 
worked on this packet. Hand 

in packet with extensions. 
Date: _______________ 
Date: _______________ 

Play one of the  
following games: 

• Reach for Fifty 
• Turn Table 
• Dice Race 
• Turning Products 

Complete various activities. 
Date below when you 

completed the activities. 
Date: ________________ 
Date: ________________ 
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Appendix D: Pre-Study/Post-Study Self Evaluation in Mathematics 
 
 

Name: _____________________________________________ Date: _____________________ 
 

Ratings 
 
I enjoy math.                      Never Seldom Sometimes Usually Always 

I think I am good 
at math. 

Never Seldom Sometimes Usually Always 

I try to participate 
a lot in math class. 

Never Seldom Sometimes Usually Always 

I feel confident in 
math class. 

Never Seldom Sometimes Usually Always 

Math scares me. 
 

Never Seldom Sometimes Usually Always 

I feel nervous in 
math class. 

Never Seldom Sometimes Usually Always 

I think math is 
boring. 
 

Never Seldom Sometimes Usually Always 

I feel pressured in 
math class. 

Never Seldom Sometimes Usually Always 

I would describe 
math as fun.  

Never Seldom Sometimes Usually Always 

I would like to be 
smarter in math. 

Never Seldom Sometimes Usually Always 

I like math when it 
is challenging. 

Never Seldom Sometimes Usually Always 

I like math when it 
is easy. 

Never Seldom Sometimes Usually Always 

When I think 
about math, I 
think I can learn 
everything taught 
to me in math. 

Never Seldom Sometimes Usually Always 

I like to solve 
challenging 
problems. 

Never Seldom Sometimes Usually Always 

I pay attention 
during math.  

Never Seldom Sometimes Usually Always 

I enjoy math when 
the lesson includes 
a hands-on 
activity. 

Never Seldom Sometimes Usually Always 

I think math 
concepts are 
valuable because 
they will help me 
in the future. 

Never Seldom Sometimes Usually Always 
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Appendix E: Pre-Study/Post Study Self Evaluation about Grouping:  
 
 

Name: _____________________________________________ Date: _____________________ 
 

Ratings 
 
I like to work alone 
in math. 

Never Seldom Sometimes Usually Always 

I like to work with 
others in math. 

Never Seldom Sometimes Usually Always 

I like to work with 
kids that are better 
at math than I am. 

Never Seldom Sometimes Usually Always 

I like to work with 
kids that are at 
about my same 
level in math. 

Never Seldom Sometimes Usually Always 

I like to work with 
kids that I can help 
during math class. 

Never Seldom Sometimes Usually Always 

When I work with 
others, I participate 
in my group. 

Never Seldom Sometimes Usually Always 

I get nervous when 
I work with other 
people. 

Never Seldom Sometimes Usually Always 

When I am doing a 
math activity, I 
worry that others 
may think I am not 
good in math. 

Never Seldom Sometimes Usually Always 

When I’m doing a 
math activity, I 
focus on the 
material. 

Never Seldom Sometimes Usually Always 

When I’m doing a 
math activity, I 
think about how 
much I am learning 
from it. 

Never Seldom Sometimes Usually Always 

When I’m doing a 
math activity, I 
want other people 
to think I’m smart. 

Never Seldom Sometimes Usually Always 

When I am working 
in a group, I like to 
be the leader. 

Never Seldom Sometimes Usually Always 
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Appendix F: Student Survey 
Reflection on Problem Solving Activity Using Cooperative Learning 

 
 

Name: _______________________________________________Date: ____________________ 
 
 
Chapter: ________ Problem Solving Activity: ______________________________________ 
 
 
 

1. While I was working with this group, I was thinking about how much I enjoyed it. 

     1                 2              3                       4                 5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

2. I did not enjoy this activity because I felt anxious while working with this group. 
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

3. I put a lot of energy in working on this activity with this group. 
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

4. Working with this group made me want to pay attention.  
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

5. Working with this group made me feel satisfied. I would like to work with this 
group again. 

 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

6. I did not feel satisfied working with this group. I would prefer not to work with this 
group again. 

 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
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7. Working with this group helped me to understand the material. 
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

8. I think I did pretty well at this activity compared to other students in my group. 
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

9. I am satisfied with my performance in this group. 
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 

10.  I could have learned more if I was working with a different group.  
 
     1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 
 
Did your group help you to enjoy math today? Why or why not? 

 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 
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Appendix G: Chapter Questionnaire 
 

Name: ___________________________________________ Date: _________________ 
 
Chapter: _____________________________Grouping: _________________________ 
 

1. Working with the members of my group kept me interested. It was easy to 
stay motivated.   

 
1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 
Explain: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

2. I contributed a lot in my group throughout this chapter. I was very focused. 
 
1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 
Explain: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

3. The other members of my group influenced my thinking and helped me to 
like math better. 

 
1                 2              3                       4                   5  
Not at all                             2                              Somewhat                             4                                   Very 
     True                                                                   true                                                                          true 
 
Explain: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix H: Student Survey: Favorite Activity 
 

Name: ____________________________________________________ Date: _______________ 
 
 
 

4. Which experience made you the most motivated about math? Circle only one. 
 

1st     2nd     3rd     4th     5th     6th     7th      8th 
 

 
5. Do you think you chose this because you liked the people in the group, the problem 

you solved, or both? Circle one answer below. 
 

People        Problem   Both people and problem 
 
 

6. Which group did you work with that was your favorite group of people to work 
with? 

 
1st     2nd     3rd     4th     5th     6th     7th      8th 

 
 

 
7. Which activity was your favorite math problem? 

 
1st     2nd     3rd     4th     5th     6th     7th      8th 

 
 

  

 

8. What was the activity that you felt you learned the most. 
 

1st     2nd     3rd     4th     5th     6th     7th      8th 
 

 

 
 

9. Look back and think about all the activities that you completed. If you could only 
pick one of the following, what would you pick? 

 
A. I am motivated the most in math when I work with people I can 

help. 
B. I am motivated the most in math when I work with people who can 

help me. 
C. I am motivated the most when I work with people who are at about 

my same level in math. 
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Appendix I: Sociometric Matrix 
 

Sociometric Matrix 
 

Name: # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
 

Amanda 
 

1 -                      

Lisa 
 

2  -                     

Joel 
 

3   -                    

Gary 
 

4    -                   

Howard 
 

5     -                  

Nathaniel 
 

6      -                 

Amed 
 

7       -                

Allan 
 

8        -               

Coco 
 

9         -              

Mathew 
 

10          -             

Sahara 
 

11           -            

Talia 
 

12            -           

Gaylen 
 

13             -          

Kenny 
 

14              -         

Daine 
 

15               -        

Kirk 
 

16                -       

Stevie 
 

17                 -      

Sonya 
 

18                  -     

Barry 
 

19                   -    

Arlen 
 

20                    -   

John 
 

21                     -  

Alice 
 

22                      - 

Weighted 
Score 
 

                       

Rank in 
Group 
 
 

                       

 
 

 
 
 



 192 

Appendix J: Sociometric Target Diagram 
 

 


