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INTRODUCTION 

Purpose 

Multiplication and problem solving are two fundamental math topics in third grade. The 

expectation is that students will enter fourth grade with a strong foundation in multiplication and 

problem solving, which was established in third grade. This research project implements a 

variety of multiplication and problem solving strategies, in conjunction with a "distributed" or 

"spaced" curriculum style. Distributed teaching means multiplication is introduced and practiced 

on a regular basis. This project addresses the question; . Does a distributed curriculum in 

multiplication and problem solving improve students' understanding of multiplication and 

problem solving and improve students' assessment results? 

The need for this study was driven by the data.• Our school continues to score in the low 

percentile range (40 or below) on the Iowa Test of Basic Skills standardized tests in math 

computation, problem solving, and math total. With scores remaining near this level for more 

than one year and without a 10% decrease in the overall low percentile scores, our school awaits 

confirmation on whether we will be included on the "School in Need of Assistance" list, as 

required by No Child Left Behind (NCLB) standards. 

Significance 

The topics of multiplication, problem solving, and efficient, successful teaching methods 

are important to classroom teachers. As teachers find themselves with more and more to teach, 

in less and less time, the best teaching methods must be used in the classroom. Research has 

been conducted on classrooms combining math instruction with written, oral, and language 

skills. Also, research has found that students process and retain information better in smaller, 

extended chunks. Therefore, these strategies are worth sharing with colleagues. 



4 

As a community of collaborative teachers, our school will be able to implement some of 

the successful strategies used in this project. Our teachers are no different than other educators. 

We feel the pressure to ensure all students learn and we are continually searching for the best 

practices to reach each one. The problem solving strategies can be implemented at all levels 

because writing and discussion already take place daily in a classroom. Multiplication strategies 

can be introduced in the lower grade levels, and the same strategies can again be reemphasized in 

the upper elementary as a review. By providing evidence that combining classroom skills and 

reviewing previous math skills continuously, teachers and students will benefit from these 

teaching methods. 

Limitations 

The study does not examine the benefits of a distributed curriculum over an entire school 

year. Due to the time frame of the research project, the use of a distributed curriculum was only 

illlpleme11ted over a two m~nth segment. The implementation of the strategies was completed 

four months prior to the unit on multiplication in the classroom, so the students had no prior 

experience with multiplication yet this year. The study will not be able to show the students' 

attitudes towards multiplication before, during, and after the curriculum multiplication unit, 

which was to be taught during the second half of the school year. In addition, the study only 

included 23 students who were taught the specific strategies. After the implementation of the 

various strategies and distributed curriculum format, it would be beneficial to see the three 

classroom's Iowa Test of Basic Skills scores in the spring of 2005. Also, due to the limited 

research completed on distributed curriculum in the mathematical field, specifics on the ideal 

amount of time and frequency for a distributed curriculum are unavailable. 



LITERATURE REVIEW 

Introd1wtion 
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Does a distributed curriculum in multiplication and problem solving improve students' 

understanding of multiplication and problem solving and improve students' assessment results? 

In the following sections, the use of multiplication and problem solving strategies will be 

addressed, along with an explanation of the implement~tion and benefits of a distributed 

curriculum. The multiplication strategies addressed are games and discussion. The problem 

solving strategies are "real life" writing, combining classroom writing with problem solving, and 

again discussion. Finally, the delivery method of a distributed curriculum will be discussed. 

Multiplication Strategies 

Teaching multiplication requires more than having students memorize basic facts. 

Students need to think about, relate to, and analyze multjpljcation problems, Not only should 

students know their basic facts, but students should also know what multiplication is, how it 

relates to addition, and how to make reasonable estimates both mentally and on paper (Bums, 

2001 ). Two strategies that can be implemented to support teaching multiplication are games and 

discussion. 

As teachers integrate new instructional methods into their basic facts teaching, 

classrooms are incorporating other approaches such as games, literature, charts, discussion, and 

manipulatives. As a teacher in a low-performing NCLB school, Kami and colleague Anderson 

(2003) have found that games help students develop fluency, speed, and identification of 

relationships between numbers. Games can incorporate the use of one or several time tables, 

factors, or speed. The following first four games are practiced by Kami and Anderson (2003): 



• Rio - a game focusing on factors which uses a game board with specific factors and a 

numbered cube. 

• Salute .,. a game focusing on factor and fact families which uses a deck of cards. Two 

cards are pulled by a dealer and the other players try to guess the factors. 
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• Around the World - a game focusing on speed where students compete to respond to the 

multiplication problem the fastest. 

• Multiplication War - a game focusing on number sentences where students find the 

product using a deck of cards and discuss their strategies to solving the problem. 

• Circles and Stars - a game focusing on grouping. The game uses dice and students roll a 

number for the circles and another number for the stars to go inside the circles. Students 

must then calculate the total number of stars. (Burns, 2001 ). 

Games are also used as a form of assessment and a way to understand students' thinking. 

A student's thinking can be further investigated through a conversation during a game rather 

than on a piece of paper. According to Dominick and Clark, through the use of games, students 

conduct discussions in which new ideas are formed and challenged (Steffe & Killion, 1989) and 

games are where learning takes place when thinking is modified. 

Discussion is also a way for teachers to discover which students are fluent in 

multiplication. Discussion as a multiplication strategy allows students to share thoughts and 

work with each other. Wickett (2003), a classroom teacher and coauthor of a math text book, 

found the use of discussion enables students to generalize and apply previous knowledge to solve 

more difficult problems. Discussion is as important for word problems as it is for computation 

problems. 
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Problem Solving Strategies 

In addition to being computationally fluent in multiplication, students must fluently solve 

word problems. Problem solving is a student's ability to navigate their way through words and 

numbers to discover the correct answer. TMchirtg problem solving is time consuming and often 

difficult. When faced with teaching problem solving, Bushman (2004) found that teachers often 

fall into the "blame game." Teachers either blame themselves, the word problems, the students, 

or other people for the unsuccessful problem solving occurring in their classrooms. However, 

several strategies have been implemented successfully in classrooms. Two strategies that have 

been used are real life writing and classroom writing combined with problem solving. 

Teaching students to be efficient and capable problem solvers takes time, which 

teachers do not have in abundance. Several research projects have been conducted in third grade 

classrooms that incorporate problem solving into the classroom. One strategy is real life writing. 

T4is work parallels the work done by Marilyn Bums. In her text, students create and discuss 

several of the multiplication activities. For example, in the activity- "things that come in 

groups", students create a classroom chart of items they know come in groups. From the chart, 

story problems are written from information supplied by the students, so the problems are real to 

them because they are student created. Again, Ford (1990) finds that students show excitement 

about problem solving when they use everyday, real life materials, like menus and catalogs to 

develop their problems. 

Teachers are distributing problem solving throughout the day into other curricular areas 

to allow for more learning in a small amount of teaching time. Hildebrand, Ludeman and Mullin 

(1999) use writing in combination with creating and solving story problems. In their action 

research, they state students were able to use prior knowledge and incorporate the prior 
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knowledge into their mathematical learning. This strategy combines two key concepts. First, 

students write their own story problems and use their,writing and editing skills, and secondly, the 

students create real life problems that they can solve mathematically. 

Another form of writing done in many classrooms is DOL (daily oral language). Ponce 

and Garrision (2004) share research completed on combining the DOL writing activity with the 

development of word problems. With this strategy, the teacher taught students to carefully look 

at a word problem as first a piece of writing and secondly, as a mathematical problem to be 

solved. 

By using multiplication and problem solving strategies together, teachers are able to 

reach students in many different ways. A final strategy investigated in the research project was 

the teaching delivery method of a distributed curriculum. By using a distributed curriculum, 

multiplication and problem solving would be taught intermittently distributed over a school year, 

not ~s a single unit. Therefore, previously taught material would be reviewed and built on 

continuously throughout a school year. 

Distributed Curriculum 

A distributed curriculum or spaced learning is a structure that provides students with 

many opportunities to practice mathematical skills. Rathmell states "a distributed curriculum is 

an opportunity where mathematical topics are presented repeatedly throughout the academic 

year, rather than in a single unit of instruction" (Renick, Lesgold, & Leer, 1991 ). According to 

the Saxon mathematics curriculum, another definition of a distributed curriculum is "the 

tendency, given an amount of time, for spaced presentations of a unit of information to yield 

much better learning than massed presentations." (Dempster & Farris, 1990). Students are 

continually assessed both formally and informally throughout a school year. But most of the 



standardized testing used to report to the district, state, or nation are completed at the beginning 

and end of a school year. By using a distributed practice, it would help students maintain the 

information necessary to prove their success. 
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The benefits of a distributed curriculum are that teachers can scaffold students to a certain 

point and then continually return to previous concepts to·practice, discuss, and discover new 

ideas. Math expert Marilyn Bums states "time is required for children to absorb concepts, when 

students return to ideas after a break, they bring not only the learning they've done in other areas 

but also a fresh look that some distance can provide." A distributed curriculum can be easily 

implemented into the classroom. Instead of spending weeks on a particular unit of instruction, a 

concept is taught and then revisited over the school year. A brief ten minute practice on a 

weekly basis can provide extended and effective learning. Several experiences over a school 

year should be more beneficial than a two-three week unit (Rathmell, 2003). Research studies 

have bee11 conducted to find the implications of the distributed effect of teaching. Research 

conducted by the Saxon Publishers found that a distributed curriculum leads to greater math 

achievement than mass practice (Dempster, 1988; Dhaliwal, 1987). 

However, according to Pindell, B., Kilpatrick, J., & Swafford, J.(2001), there are several 

teaching issues that are under researched. One of those issues is instruction over time. The 

report indicates that too many of the current studies "provide little understanding of how the 

interactions of teachers, students, and content emerge over time, and how earlier interactions 

shape later ones." Therefore, with the combination of multiplication and problem solving 

strategies being taught in distributed curriculum, the results will show greater student 

understanding and improved assessment results. 
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METHODS 

Introduction 

Does a distributed curricult1111 in multiplication and problem solving improve students' 

understanding of multiplication and problem solving and improve students' assessment results? 

Several methods were used to gather data and answer the question about distributing a student's 

learning in the area of multiplication and problem solving. The Iowa Test of Basic Skills 

standardized achievement test was used to assess students' needs in math and problem solving. 

During the data collection, student interviews and surveys were conducted. Through interviews 

and surveys, students shared their thoughts, feelings, and background knowledge about math and 

multiplication and the strategies used to solve problems. A pre and post test were also given 

during data collection. The test was used to assess students' understanding of multiplication and 

' , 

problem solving, and also to see if students show work when solving problems. Throughout the 

research project, teacher observations were made to assess the amount of work shown on student 

papers. 

Context 

Three classrooms were used in the research project; one classroom was the 

implementation group and the other two classrooms were control groups. The implementation 

classroom consisted of 23 third grade students at McK.instry Elementary. Students at this level 

enjoy sharing their work and taking ownership of the problems created in the classroom. Over 

the last five years, math had consistently been a low achievement area for McKinstry 

Elementary. From the ITBS taken at the beginning of the school year, 68% of the students 

scored in the low range, 14% scored in the middle range, and 18% scored in the high range. 
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McKinstry Elementary is a school on the verge of the "School in Need of Assistance" list. 

Multiplication is one of the main concepts introduced in third grade. By the end of third grade, 

smdents are to complete 90 out of I 00 multiplication problems in five minutes. · Students are also 

expected to possess several math problem solving strategies that can be easily accessed in future 

grade levels. 

Participants 

In this study, there were three sets of participants. The participants were students from 

three different third grade classrooms. The classrooms consisted of 23 students, 21 students, and 

20 students. The different classrooms are identified in the project by their room numbers: 201, 

204,205. The classroom teachers plan together and teach the same units in math simultaneously. 

Room 201 would have the multiplication and problem solving strategies distributed into the 

other math curriculum and Room 204 and 206 would have no strategies deliberately taught in 

addjtio11 to the regular math curriculum. All students participated in the survey, the classroom 

pre and post assessments, and the Iowa Test of Basic Skills; The student interview was given to 

twelve third grade students at McKinstry Elementary. Four students from each third grade 

section were interviewed. The students interviewed had varied math ability levels. Teacher 

observations were made daily in Room 201 and work observation was accounted for in all 

classrooms on the pre and post assessment. 

Measures 

Five different measures were used in this study, including the Iowa Test of Basic Skills, 

student interviews, student surveys, pre and post classroom assessments, and teacher 

observations. 



Iowa Test of Basic Skills 

The Iowa Test of Basic Skills is a standardized achievement test. The ITBS consists of 

three different math sections. The sections are: math concepts and estimation, problem solving 

and data interpretation, and math computation. A total math score is also calculated by 

combining the scores of the three previous tests. Using the classroom results from this 

assessment, significant low areas in math were identified. The math computation, problem 

solving, and math total scores were used in the research project. 

Interview 

12 

The student interviews provided information on the students' feelings and perceptions 

about math and multiplication. During the interview, I was able to identify use of math 

vocabulary terms by the students. I could clarify, question, or probe students further for more 

information. I could also provide encouragement during the individual problem solving time. 

Tlle interviews varied in length from 5-10 minutes; this included work time to complete a 

multiplication story problem. The interview included 8 questions that were answered orally and 

one story problem that was solved on paper. 

Survey 

The survey questions were given to discover students' background knowledge on 

multiplication, problem solving, and to recognize the strategies used to solve problems in math. 

The survey asked for students' input about their feeling towards math, multiplication, classroom 

work environment, and strategies used. Six questions were included on the survey. 

Test 

An eleven question written pre and post test was given to determine what strategies 

students used _when solving multiplication and word problems. The test provided space for 
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students to show their work and thoughts. Unlike the survey, the assessment was not multiple 

choice. The assessment gave students the opportunity to work individually to show what they 

knew about problem solving strategies on their paper. The test may have been limiting because 

if a student did not ask for a question to be clarified, the student may have not answered the 

question. The test consisted of one explanation question, four multiplication story problems, and 

six basic fact multiplication problems. Example story problem: Question 4 - There is a new 

soccer team at McKinstry. There are 7 people on the team and each player needs 3 balls to 

practice with. How many soccer balls are needed for practice? Example basic fact problem: 

Question 5 - 4 x 3 = ? . The same test was given for both the pre and post assessment. 

Teacher Observations 

During classroom work time throughout the data collection period , informal observations 

were made in Room 201. Evidence of students using strategies, like drawing a picture or chart, 

was noted by the teacher, but not documented. A comparison on amount of work shown on the 

pre and post test was made in all three classrooms. 

PROCEDURES 

Data Collection 

Iowa Test of Basic Skills 

The Iowa Test of Basic Skills was given district wide during the second month of school. 

The test results were sent to the schools approximately three months later. The previous year's 

scores were collected from the Swift Knowledge data base. Swift Knowledge is a computer 

based program used throughout the district to access and share assessment results. The math 

portion of the test is. given again in the spring for improvement analysis only, not for district, 

state, or national reporting. 
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Interview 

To complete the interview, I meet with each of the twelve students individually. Each 

student was asked nine questions. They were asked each question one at a time and given time 

to think about the question and explain their answer. If clarification was needed on the students' 

answer, I would prompt them with other questions. I recorded all of the students' answers. 

Survey 

The surveys were given at the beginning of the project during the math period, I 

distributed and conducted the surveys in each classroom. The survey was six multiple choice 

questions. A total of 57 surveys were given and collected. In some of the questions, students 

were able to circle more than one answer; e.g., questions 2 and 3. 

Test 

The pre and post test were both given in the individual classtooms by the homeroom 

teacher. A total of 64 students took the pretest and 53 students took the post test. Students were 

not asked to put their names on either test. I did not want to find out individual scores, but rather 

improvement as a classroom. I scored the pre and post assessments and calculated the 

percentage of proficiency for each classroom. From the pre to post test, I calculated percentage 

of improvement for each classroom on each question. 

Teacher Observations 

Throughout the project, informal observations were made daily only in Room 

201. As students in Room 201 completed various story or basic fact questions, I would make 

observations as I circulated the room. I was looking for increases in the amount of work shown 

on their dailY: work. However, I compared work shown by all classrooms from the pre to post 
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test. I calculated the percentage of students with work on their paper from the pre to post test by 

using question one for this analysis. 

Teaching procedure 

Throughout the research project, various math strategies were used to introduce 

multiplication to students in a distributed way. Through the use of charts, student-created 

problems, skip counting, and games, I introduced students to various multiplication strategies. 

Three different multiplication strategies were introduced and used throughout the quarter. Skip 

counting was the first strategy used. As a math warm up, together students would skip count 

aloud. We would skip count aloud from the twos to the tens. 
·, 

The second strategy taught was "things that come in groups." As a class, we made a 

chart of items we knew came in groups, e.g., 2's (shoes, earrings, twins), 3's (tricycle wheels, 

triplets), and 4's (legs on a desk and chair). As the students encountered new groups of things, 
, 

the ideas were added to the chart. To use the student created chart and to practice our problem 

solving strategies, students would pick an item from the chart. Then, I would tell them how 

many groups of the item they had. Students would figure out the total number of items by 

writing a number sentence, drawing a picture, or using another strategy. For example: 

Item: packs of gum with 5 pieces in a pack 

Number of groups of the item: 7 

7 groups x packs of gum (5 pieces)-:::;:. 35 pieces of gum 

The third strategy taught was a game called Circles and Stars. In the game, students 

were given a blank game booklet for their drawings. · The game was played in pairs with a die. 

Students took turns rolling the die (2 times each). The first number determined the number of 

circles and second number determined the number of stars in each circle. First, students drew the 
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number of circles and then drew number of stars inside each circle. Students wrote a number 

sentence multiplying the number of circles by the number of starts. The pairs determined which 

· person had the largest product for the page and continued with the same pattern for seven rounds. 

After seven rounds were played, students calculated the total number of stars to determine the 

winner of the game. Again, this strategy implemented looking at groups and sets of things. 

For example; 

3 x 4 = 12 stars 

Students were also able to practice writing multiplication number sentences to go with their 

drawings. All three of the strategies were taken from Marilyn Bums (2001). 

RESULTS 

Data was gathered from the three classrooms in the form of the Iowa Test of Basic Skills, 

interviews, surveys, a pre and post test, and teacher observations. Data was gathered only on a 

regular basis from Room 201 in the form of teacher observations. The results from each method 

were analyzed for background knowledge, strategies, and improvement. The Iowa Test of Basic 

Skills indicated that the overall math scores were consistently in the low percentile. The 

interviews found that overall students felt confident in math and enjoyed math. From the 

surveys, it found that half of the students felt they already knew multiplication and three fourths 

wanted to learn multiplication. From the pre to post test, results showed that Room 201 made 

the largest percentage of growth, improving on seven out of eleven questions. Teacher 



observations noted that as students became familiar with multiplication and problem solving 

strategies, more work appeared on their post test. 

Iowa Test of Basic Skills 
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The Iowa Test of Basic Skills (ITBS) results for three testing periods show the national 

percentile rank (NPR) and national grade equivalency (NGE) for the participants in this study. 

The 2003-2004 scores for the students were from their second grade year and the 2004-2005 fall 

scores were when the students were participants in this study. 

Table 1 

ITBS Results ofFall 2003-2004 

Test 

Math Problem Solving 

Math Computation 

Math Total Score 

Table 2 

ITBS Results of Spring 2003 

Test 

Math Problem Solving 

Math Computation 

Math Total Score 

NPR. 

39.30 

37.66 

33.87 

NPR 

35.88 

Not taken in spring 

32.97 

NGE 

1.99 

1,87 

1.82 

NGE 

2.36 

Not taken in spring 

2.27 
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Table 3 

ITBS Results of Fall 2004-005 

Test NPR NGE 

Math Problem Solving 37 3.0 

Math Computation 17 2.8 

Math Total Score 30 2.92 

Interview 

The interview found students felt positive about math and confident in their ability to 

achieve in math. No students refused the interview and all were open with their responses. 

When asked about favorite math activities, students responded in a variety of way. Addition, 

subtraction, and writing in math were some of the favorites. Students were asked about the 

easiest and hardest part of math. Addition was reported to be easiest for 83% of the students and 

multiplication, division, and working with high numbers was reported to be difficult. For the 

upcoming school year, students wanted to learn about multiplkation and division. 

Students' background knowledge on multiplication and vocabulary was varied. Some 

students indicated it was like counting or adding numbers which would help you to solve a 

multiplication problem. Some students would ask what I meant by multiplication or ask ifl 

meant "times." Two students did not think they knew anything about multiplication or any 

strategies to solving a multiplication problem. Also, when asked about objects that come in 

groups, most students did not know of any objects that came in groups. When asked to solve a 

multiplication story problem, 25% of the students responded correctly. 
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Another observation made from the interviews was the students' lack of work shown on 

the problem solving question of the interview. Only three students solved the problem correctly 

and there was very little work shown to indicate how they solved the problem. Three students 

showed a number sentence (one with the right answer and two with the incorrect answer). One 

student wrote a sentence for his explanation to the problem. Also, none of the students put a 

label on the answer of their problem. The entire interview and responses can be found in 

Appendix A. 

Survey 

The survey provided background knowledge of the students' feelings about math and the 

strategies used when solving problems. Students were able to circle more than one answer on 

the multiple choice survey if they felt that more than one answer applied to them. Overall, 94% 

of the students thought that math was either great or okay. Students indicated that they liked 

' 
worki11g by themselves or with a partner. Drawing a picture, solving the problem in my head, 

and writing the problem on my paper were the top three ways students responded to solving 

problems. 

Half of the students believed they knew how to multiply and 77 % were excited to learn 

about multiplication. From the total number of surveys, only 15% of the surveys showed any 

type of work indicating how they solved the problems. A few examples of showing work could 

have been writing out a number sentence or drawing a picture. The entire survey and results can 

be found in Appendix B. 



Test 

The assessment showed the overall percentage of improvement in each classroom from 

the pre to post test. 

Table Four 

Greatest Percentage of Improvement on Post Test Questions 

Classroom 

Room201 

Room204 

Room206 

Question with Greatest Percentage Improvement 

one, two, four, six, nine, ten, eleven 

eight 

three, five, seven 

20 

Room 201 had an average of 21 % increase per question from the pre to post test. Room 

204 had an average increase of 12% increase per question from the pre to post test, and Room 

206 had an average increase of 5% increase per question from the pre to post test. 

The entire pre and post test and results can be found in Appendix C. 

Teacher Observations 

Throughout the instruction period, differences were recognized in my students when they 

were trying to solve word problems. One of the differences was the amount of work shown in 

their daily work. Multiplication and problem solving strategies were modeled in the classroom. 

Strategies specifically modeled were how to draw pictures, how to write a number sentence or 

explanation, and how to try several strategies to find the best one. I also observed students 

offering each other strategies to try, rather than just accepting one shared by myself. 

Also through daily observations in Room 201, I noticed that students also self-discovered 

how to use the multiplication charts on their desk nametags. _As we were working on grouping 
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items and finding the product, students began sharing strategies with each other. Students 

discovered if they went over to the number of groups in the problem and counted down the 

numbedn the group, they would find the product. At the end of the nine weeks and a successful 

lesson on grouping, students were told what they had been doing was multiplication or times. 

They were stunned and commented, "I didn't know it was so easy." 

On the pre and post tests, teacher observation were conducted looking at the amount of 

work shown on the tests. Question one was used to make the comparison. Question one stated: 

Please write a sentence or draw a picture to show what multiplication is. The following table 

shows the increase of work shown on question one. 

Table Five 

Percentage of Increase of Work Shown on Test 

Classroom 

Room 201 

Room204 

Room206 

Pretest 

39 

29 

45 

Posttest 

63 

47 

41 

DISCUSSION 

% Improvement 

24 

18 

-4 

The purpose of the. research project was to determine if a distributed curriculum in 

multiplication and problem solving improved students' understanding of multiplication and 

problem solving and would improve students' assessment results. Results from the various 

methods indicated several things. 

The Iowa Test of Basic Skills was used to determine specific low achievement areas in 

math and to determine what percentile most students scored. Math problem solving and 

computation were the two areas used for the research project. The results showed that for two 



22 

years, the overall percentile ranking for the participants in the research project were in the low 

percentile. Consistently, the scores did not re~ch over the 39%tile in either problem solving or 

computation. From the fall of2003 to the current year's testing, there was actually a decline in 

the percentile score. Math computation and math problem solving are two areas that are in 

needed of intervention for our students. 

The argument can be made that not all of the same students took the tests both years at 

our school. Our school has a high mobility rate, so the same exact group of students do not take 

the tests, so that could have accounted for some of the loss in percentage. However, it also does 

not take into account new students who may have helped the overall scores by scoring in the 

middle to high percentile. Also, our school takes the ITBS one month after school has started. It 

does not give teachers much time to prepare for the tests or time to recover information lost over 

the summer months. The data gathered from the ITBS has influenced our school's response to 

' the students' needs. This year, the after school program was offered to students scoring in the 

low to middle range in math on the ITBS. The after school program focused primarily on math 

computation. 

From the interviews and surveys, data showed that most students felt mathematically 

competent and enjoyed math. Students indicated that they have specific strong areas in math. 

90% of the students felt excited to learn multiplication and 50% felt they already knew 

something about multiplication. The classroom pre and post test indicated that students in Room 

201 increased their assessment scores by 21 %. On the post assessment, Room 201 had over 50% 

of the students show work and indicate what multiplication was by either drawing a picture or 

writing a number sentence. Also, the students in Room 201 were able to use the multiplication 
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strategies previously taught and use their experience with skip counting, grouping items, and the 

game of Circles and Stars. 

Based on these results, there are definite areas in which a teacher could better respond to 

the students. First of all, from the survey and interviews, it was shown that students do enjoy 

math and were excited to learn about multiplication. Also, half of the students felt as if they 

already knew something about multiplication. Teachers need to take the opportunity to build on 

the students' enthusiasm and excitement about multiplication. I was able to take the students' 

enthusiasm and build it into the various math strategies. On a distributed basis, I incorporated 

games and shared learning to keep the interest level high and I continued building on their 

previous knowledge. By introducing a new strategy every two weeks, the students felt success 

by reviewing the previous strategy before beginning something new. Another successful 

problem solving strategy was the use of number sentences and/or pictures. By referring back to 

the strategies on a weekly basis, the students' background of problem solving strategies 

continually grew. As new problems were introduced each week, students chose the strategy they 

wanted to use to show their work and were able to share the strategy with the class. 

Although there was growth in the post test scores, Room 201 did not improve by the 

greatest percentage on every problem. I do notthink there was enough time allotted for the basic 

or "easy" multiplication facts, like 0, 1, 2, 5, and 10. Those particular facts should be automatic 

and were still missed on the post test. Also, I do not think enough time was contributed to the 

teaching method of distributed curriculum. The time frame for the research needed to be much 

longer, like an entire school year. I think by introducing the strategies and teaching into weekly 

or daily chunks throughout the year, different results may have been seen. 
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When reflecting over the project, there are changes I would make for the future 

implementation of a similar project. I would conduct another student survey to see if the 

students' feelings or assumptions about multiplication or problem solving changed after working 

on the strategies. As another form of assessment, I would also conduct a pre and post test on the 

100 problem 5 minute time test that is required in third grade. We are required by our district to 

complete the time tests, so it could easily be added to the project. As for individual students who 

were truly succeeding at multiplication, they needed to be challenged in a different way. These 

stµdents could have created problems for the rest of the class and lead the discussion of a 

previously taught strategy. 

With the teacher observations, I would have also made some changes. There needed to 

be a more deliberate and systematic way to record what I was seeing in the classroom. Teacher 

observations are made continually throughout the day, so again it could be easily implemented. I 

wouJd want to look for specifics, like pictures, arrays, numbers, or written explanations . 

. Bringing the distributed curriculum idea into the students' homes would be another 

change I would suggest. Students could have an activity to share with someone at home 

explaining the multiplication or problem solving strategy that was being practiced in the 

classroom and incorporate it into the homework. As the project continued, I found that there 

were limited resources and research on distributed curriculum. Therefore, future projects on 

distributed curriculum may be structured with a specific time table and frequency for teaching 

and reviewing the strategies. 

Another area I would like more information on is teacher modeling of problem solving. 

What has been the students' experience when watching a teacher solve a problem? Did the 

teacher erase the work as soon as the problem was solved? Did the teacher only show one way? 
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Do students not feel as smart when they are showing their work on their paper? Also, are 

students programmed to keep their papers clean because of standardized tests and the inability to 

write on them? 

A distributed approach to introducing and practicing new math strategies is a purposeful 

way for teachers to continually teach and assess their students. In their own way, many teachers 

probably already instruct in the distributed format. Teaching students in new and creative ways, 

like collaborative learning, games, and a distributed curriculum will continue to make learning 

fun and keep students invested in their education. 
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Appendix A 

Student Interview 

1. What kind of math student do you feel you are? 

2. What do you like doing in math? 

3. What is easy for you in math? 

4. What is hard for you in math? 

5. What would you like to learn in math this year? 

6. Tell me what you know about multiplication. 

7. How would you solve a multiplication problem? What strategies would you use? 

8. What things do you know that come in groups? 

9. Please solve the following problem for me on the paper. 

I went to the Pet Emporium this weekend. At the store, I bought four new fish bowls. For each 
fish bowl, I bought six ne,w fish. How many new fish do I have in all? 
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Appendix B 

Survey Results 

The findings will be presented in the following way: Each question will be addressed in 

order, sharing the responses of the students. Students are numbered 1-12. Students 1-4 clfe from 

Room 204, students 5-8 are from Room 201, and students 9-12 are from Room 206. 

Question One: All students responded in a positive way when asked how they viewed 
themselves in math. There were nine "good" responses, one '.'ok" response, one "great, I feel 
good about Math, fine" response, and one "a plus student" response. 

Question Two: In question two, there were a variety ofresponses about what they enjoyed doing 
in Math. 
Student one - to subtract 
Student two - add and subtract 
Student three- times 
Student four - helping others 
Student five- using objects to help me. Last year we used Hershey bars. 
Student six - times 
Student seven - write in ~ath, write in sentences 
Student eight - greater than, less than, add and subtract 
Student nine - plus 
Student ten - writing in math 
Student eleven - plus and adding 
Student twelve - getting the answers right 

Question Three: 
Students one, two, three, six, seven, eight, twelve - plus 
Student four - reading answers 
Student five- easy questions, like 2 +3, 2 +4, plus problems 
Student nine, ten - plus and take away 
Student eleven - plus, take away, and greater than, less than 
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Question Four: 
Student one- I am trying to think of the word, but I can't think of it. To take away if it is a high 
number like 29. 
Student two, eight, nine, ten - multiplication 
Student three - high times, I am used to doing times. 
Student four - hard questions, when everyone is loud and I can't read. 
Student five - subtraction, some addition, worst part is getting things wrong. 
Student six, seven - subtraction 
Student eleven - division, long division 
Student twelve - when there is high letters, trying to get it right 

Question Five: 
Student one - to learn high numbers in subtraction and high numbers in plus 
Student two - how to do times, I already know some, but not that well 
Student three - two dots and a line through it - division 
Student four, six, eight, nine, ten, twelve - times 
Student five - multiplication facts, so I can beat my cousin Brandy 
Student seven - more about subtraction, "minus" 
Student eleven - division, long division 

Question six: 
Student one - what is that? 
Student two - It means you have to add. 
Student three - you have t~ subtract, it's sort of hard when you have to add tens place. 
Student four - It helps you get smarter. 
Student five - nothing, using the x 
Student six-4 x 4, count by 4's 4 times 
Student seven - it is like counting 
Student eight-when you go by S's or lO"s you count by those and 3's you double. 
Student nine - I am quick and know how to do it, no mistakes 
Student ten - don't know 
Student eleven - anything times zero is zero, anything times one is the number 
Student twelve-you add themtogether 
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Question seven: 
Student one - don't know 
Student two - I would look at ones column and borrow, making a four into a three and giving it 
to the two, like borrowing in subtraction. 
Student three - I get mixed up sometimes, I am still thinking, subtract sometimes, minus and 
plus 
Student four - subtract , 
Student five - objects 
Student six - crayons, as counters 
Student seven - count the numbers 
Student eight - count by 5' s, 10' s and use my fingers 
Student nine - start from the back and go to the front 
Student ten - use fingers 
Student eleven - 50 x 50, add 50 + 50 till you get to 50 times. 
Student twelve - not sure 

Question eight: 
Student one, three-don't know 
Student two - shoes, come in groups of two 
Student four - 2 + 3 +4 
Student five - what does that mean, no 
Student six, eleven - no 
Student seven - grapes COII).e in a group 
Student eight - pencils come in a group of six when you take them out of a case, money 
Student nine- (observation, couldn't understand word, asked him three times) 
Student ten - times 
Student twelve -numbers 

Question nine: 
Student one, five, ten - 4 + 6 = 10 
Student two, eleven - 24 
Student three - 24, I was counting by six. 
Student four - 12 
Student six - 24, 4 x 6 = 24 
Student seven - 22 
Student eight - 20 
Student nine - 10 
Student twelve - 6 
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Appendix C 

Classroom Pre and Post Test 

l. Please write a sentence or draw a picture to show what multiplication is: 

Solve the following problems. 

2. At McKinstry, there are two food choices a day. If students go to school for five days, how 
many food choices are there at the end of the week? 

3. John has 14 shoes. How many pairs does he have? 

4. There is a new soccer team at McKinstry. There are 7 people on the team and each player 
needs 3 balls to practice with. How many soccer balls are needed for practice? 

5. Yesterday, I got five WOW notes in school. I have gotten five WOW notes for three days in 
a row. How many WOW notes have I gotten in the last three days. 

6. 4 X 3 = 
10. 1 x2= 

7. 10x6= 
11. 8 x4 

8. 20 X 3 = 9. 5 X 5 = 



Classroom Pre and Post Test Results 
C 

The following tables show the overall class average on the pretest and posttest for each 

classroom. The tables also show the percentage of improvement from pre to post test. The 

number in bold is the classroom that made the largest gain. 

Question 1 - Please write a sentence or draw a picture to show what multiplication is. 

Classroom 

Room 201 

Room204 

Room206 

Pretest Score 

39 

29 

45 

· Post test Score 

63 

47 

41 

Percentage Improved 

24 

18 

-4 

Question 2- At McKinstry, there are two food choices a day. If students go to school for five 
days, how many food choices are there at the end of the week? 

Classroom 

Room201 

Room204 

Room206 

Pretest Score 

30 

14 

65 

Post test Score 

53 

35 

76 

Question 3- John has 14 shoes. How many pairs does he have? 

Classroom 

Room201 

Room204 

Room206 

Pretest Score 

35 

38 

40 

Post test Score 

53 

18 

59 

Percentage Improved 

23 

21 

11 

l 

Percentage Improved 

18 

-20 

19 

33 
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Question 4 - There is a new soccer team at McKinstry. There are 7 people on the team and each 
player needs 3 balls to practice with. How many soccer balls are needed for practice? 

Classroom 

Room201 

Room204 

Room206 

Pretest Score 

22 

29 

40 

Post test Score 

53 

35 

41 

Percentage Improved 

31 

6 

1 

Question 5- Yesterday, I got five WOW notes in school. I have gotten five WOW notes for three 
days in a row. How many WOW notes have I gotten in the last three days? 

Classroom 

Room 201 

Room204 

Room206 

Question 6- 4 x 3 = 

Classroom 

Room201 

Room204 

Room206 

Question 7- 10 x 6 = 

Classroom 

Room201 

Room204 

Room206 

Pretest Score 

48 

38 

52 

Pretest Score 

30 

24 

50 

Pretest Score 

39 

33 

50 

Post test Score 

47 

47 

65 

Post test Score 

59 

41 

41 

Post test Score 

59 

53 

71 

Percentage Improved 

-1 

9 

13 

Percentage Improved 

29 

17 

-9 

Percentage Improved 

20 

20 

21 



Question 8 - 20 x 3 = 

Classroom 

Room201 

Room204 

Room206 

Question 9 - 5 x 5 = 

Classroom 

Room201 

Room204 

Room206 

Question 10- 1 x 2 = 

Classroom 

Room201 

Room204 

Room206 

Question 11 - 8 x 4 = 

Classroom 

Room201 

Room204 

Room206 

Pretest Score 

30 

24 

25 

Pretest Score 

34 

48 

55 

Pretest Score 

30 

38 

57 

Pretest Score 

22 

19 

45 

Post test Score 

47 

47 

35 

Post test Score 

53 

59 

59 

Post test Score 

63 

65 

59 

Post test Score 

42 

24 

35 

Percentage Improved 

17 

23 

10 

Percentage Improved 

19 

11 

4 

Percentage Improved 

33 

27 

2 

Percentage Improved 

20 

5 

-10 

35 
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