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ABSTRACT

The purpose of the project was to prove that 5th grade students who
received an additional ten minutes of multiplication fact drill for eight
weeks scored higher on their post assessment test. There were a total of
sixty-five 5th grade students who took a multiplication fact pre-test that
had 100 problems with facts that ranged from zero to twelve within ten
minutes. Based upon the multiplication fact pre-test scores, sixteen (seven
females and nine males) fifth grade students who scored below 80% were
in the treatment group. The treatment group received multiplication fact
intervention for eight consecutive weeks. The researcher then collected
data from groups, treatment group (received an additional ten minutes of
multiplication flashcard drill intervention outside the math block) and
control group (did not receive an additional ten minutes of multiplication
flashcard drill intervention daily). The result of the study was reliant upon
the dependent variable because of the change or difference of the groups
that occurred due to the independent variable. It was concluded that the
treatment group scored significantly higher on their post-test compared to
their pre-test within an eight week span of ten minutes of multiplication
flashcard intervention. Furthermore, students’ confident level also

increased after the eight-week intervention.

il



PERMISSION TO STORE

I, Karen Lai, hereby irrevocably consent and authorize Heritage
University Library to file the attached Special Project entitled, 5th Grade
Students Who Received an Additional Ten Minutes of Multiplication
Flash Card Drill Intervention Daily For Eight Weeks Will Have a Higher
Post Assessment Score, and make such Project and Compact Disk (CD)
available for the use, circulation and/or reproduction by the Library. The
Project and CD may be used at Heritage University Library and all site
locations.

I state at this time the contents of this Project are my work and
completely original unless properly attributed and/or used with
permission.

I understand that after three years the printed Project will be
retired from the Heritage University Library. My responsibility is to
retrieve the printed Project and, if not retrieved, Heritage University may
dispose of the document. The Compact Disc and electronic file will be kept

indefinitely.

, Author

, Date

il



TABLE OF CONTENTS

Page

FACULTY APPROVAL....cctttitiiiieiiieeieeieieeeeeeeeeeeeeee e eavsasasanenes i
ABSTRACT ......cicieeeteeteeeteerte et e seteesteeste e seessteesseeeseessaessseesseeessaennsesseensses ii
PERMISSION TO STORE ..ottt sttt eeees iii
TABLE OF CONTENTS......coiiiiiiiieerrerereree e e e e e e e e e e e e e e s e e e e e s v
LIST OF TABLES ...ttt e s s s e se s e s e e e e e s e e e s e s e s e s e s e s vii
CHAPTER Tciiiiiiiiiiiiiiiiiiiiiiccittcttc ettt 1
INtrOdUCHION. .. .eviiiiieieieectte ettt sre e e e s e e e s e e e e 1
Background for the Project........c.cccccuveeeiieeciieciiiecieeceeeee, 1

Statement of the Problem..........ccccoevviiiiniiiiiiiiiniecieeeee, 2

Purpose of the Project........cccceeevieieieiiicieeeieeeciee e 4

| DICYF00 01 %18 (o) 1 RS 5
ASSUMPLIONS. ....eiiiiiiiriiiieieeeiee ettt e e e e seeessaeee e 5

Hypothesis or Research Question..........c.ccceeevveeeeveeeccveeennnnne. 6

Null Hypothesis.......ccoouvieeiuieieiiiecieeeceeecteeeee e 6

Significance of the Project..........ccoocevieeiiiniiiinciniciieeeieeee. 6

PrOCEAUTE. ......coiiieeeeee et e e e e e e eenas 7

Definition of TEerms........cccceeeieieiieeeiiieecieeeieeeeeeeeee e e 8

ACTONYIMS. .ottt e et e e e e e s eaanens 9

CHAPTER 2...ciiiiiiiiiiiiiietteeettccetcce ettt aae e 11



Review of Selected Literature..........ccoceeveercieeniensieenieeneenieeneee e 11
INtrodUCHION......coiiiiiiiiieeiieeee e 11

Intervention or Lack of Interventions..........ccccceeeveveeesceernne 12

Best Practices: Old or New or Old with New.........ccccceeeeenn.. 17

Invisible FACtOTS.......ccccvviiriiiinieeeiiecieeeree e 22

100100 00F: ) ) PP 26

CHAPTER 3.ttt e eeetteeeeeeetaeeeeeasaaneeeessssnnneessssnnnnnsasnen 27
Methodology and Treatment of Data..........cccceceereciiincieiniiiecieenns 27

| 5918 CoYa R Tc 010 1 VO RRRR 27
Methodology......cccueeeiiiiiiiiieeeeete e 28
PartiCipants........ccooeeiieiiriiieeeeee e 29

INStIUMENTS...cconiieeeee et e e e e 30
DESIZN....eeiiiiiieiieete ettt 30

PrOCEAUTE. ......ccoieeeeeeee et e e e e eanns 31

Treatment of the Data...........ceeeeiieeeiieveriieeeiiiireeeeeeeeeeeeennns 33

SUMIMATY ....uuveiiiiieeeieeeirieeeeeeeeeeeeererreeeeeeeeseessrreeessesssssnssnseees 33

CHAPTER Qoo eeeteeeeeeteeeeeevaaeeeeeesssneesssnnnneesssnnnsssssssnnnneees 34
Analysis of the Data.........cccceeeieieiiiieiieccicceece e 34
INIrodUCHON. ... e 34
Description of the Environment.............cccceeeeeiiieiiiiiieeennnnns 34

v



Hypothesis/Research Question..........cccceeeeueeecvieecieeecneens 35

Null Hypothesis......cccouviieeieiiiieeeecieeeecccieee e 36

Result of the Study......ccuvveeieoiiieieeceeereee, 36
FINAING...utiiiiieeteeceeee et 37
DISCUSSION.....cciiiiiiieiiieieeeeeeeeeeeeeeeeeeeeeeerereeesssererasesesaaeees 39

SUITIINIATY .. ireeeeeeeeereeree e eeeeeeeeeeeeeeeeeeesesesesenesessannans 39

CHAPTER Bttt eeettee e eeaee e e eeaaneeeeeessnneeesesssnnneesssssnnneeenes 41
Summary, Conclusion and Recommendations...........cccccceeuerueenee. 41
100100 00F: ) ) PP PPPTPPPPPP 41
CONCIUSIONS.......cvviieieciiee e et e e e e 42
Recommendations.........coooeuvveieeeieeeciierieeee e 43
REFERENCES. ...ttt seseseee s e ssse s s e s s e e e e e e e e e s e e e s s snnsnnnnnns 44
APPENDICES. ... oo eeee e e seese e s eees s sese s e eeseees e seess e semeneene 47



Table 1
Table 2

Table 3

LIST OF TABLES

Data Analysis of Control and Treatment (pre-post)

Statpak Table Analysis of Post-Test

t-test for Independent group

vii

ooooooooooooooooooooooooooooooooooooooooooooooooo



CHAPTER 1
Introduction

Background for the Project

The No Child Left Behind (NCLB) Act required students to meet a
number of academic targets and schools to meet up to 37 requirements
each year to achieve Annual Yearly Progress (AYP). The belief was that
setting high standards and establishing measurable goals would improve
individual outcome in education. The number of Washington schools on
the federal needs improvement list nearly doubled growing from 618 in
2008 to 1,073 in 2009. Math and Science Washington Assessment of
Student Learning (WASL) scores continued to be areas of serious
concerns.

For the past five years, Highline School District’s (HSD) main
academic concern was in reading; however, the pendulum has swung over
to math due to schools not meeting AYP. In fact, six Highline schools
faced sanctions under the federal NCLB law as a result of their 2009
WASL scores. If the school did not show improvement, the school faced
increasing sanctions that included replacement of the principal and
teachers. Fortunately, White Center Heights (WCH) elementary school
was not on the list of schools that faced sanctions, but has struggled
with meeting AYP for the past two years—specifically in math. In 20009,
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WCH students from third to sixth grade scored well below the state
average (SA) on the WASL test. According to the Office of Superintendent
Office (OSPI), third grade had 33% passing (SA: 66%), fourth grade 26%
(SA: 52%), fifth grade 32% (SA: 62%), and sixth grade 29% (SA: 51%).

Since WCH had not met AYP for the past two years, under the
federal NCLB law, students attended a Title I school designated as in need
of improvement had the right to attend a higher performing school in the
district. In response to the federal law, Highline School District decided to
take action by re-evaluating and reassessing the current math curriculum
to meet state standards. Highline finally realized that the current math
curriculum Investigations for grades Kindergarten through fifth grade and
Connected Math Program (CMP) for grades sixth through twelve was not
meeting state math standards due to a lack of a huge component, which
was number sense. As a result, new math curricula (Do the Math, Origo,
Bridges) was adopted and each school was required to complete a school
improvement plan (SIP).

Statement of the Problem

Highline School District current math curriculum Investigations
(K-5th) and CMP (6th-12th) provided students with enough number
sense skills and practice to progress to the next grade level. Investigations
required students to solve math problems in a creative, non-algorithmic
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way, but not all students performed and thought in that manner. The lack
of automaticity and basic fluency in multiplication facts impacted
students’ abilities to compute answers to situations involving whole
numbers including fractions and decimals. Due to students who
performed below grade level, it was reasonable to assume that teachers’
responsibilities were to prepare and design a curriculum that supported
low ability students; however, teachers were unaware of which
interventions were appropriate for students who struggled with number
sense.

In order to meet state standards and AYP, a well-developed math
curriculum needed to be chosen with adequately trained teachers, but how
did a school district choose the best one? School districts were offered
math programs to adopt, but most programs lacked vital components such
as traditional mathematic instructions. Investigations and CMP did not
prove to be the best math curriculum that emphasized and promoted best
practices for number sense.

White Center Heights (WCH) had a high population of diversity,
poverty, and low-income students. White Center Heights did not have a
Parent-Teacher-Association (PTA), but had a Parent-Teacher-
Organization (PTO). The PTO was formed because there were only three

to five parents who participated due to language and cultural barriers, and
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socio-economic issues. Ten to eleven year old fifth graders tended to
struggle not just academically, but also emotionally and mentally.
Students’ educations were impacted by invisible factors such as their home
environment and lack of resources.

Purpose of the Project

The purpose of the study was to determine the effectiveness of the
experimental study with a group of 5th graders who received additional
multiplication flash card drill intervention for eight weeks. In order to
improve 5th grade students’ computational fluency in multiplication (and
ultimately their performance on standardized assessments), the researcher
implemented the multiplication flash cards strategy. This strategy taught
a group of 5th grade students to use auditory and visual cues for ten
minutes of multiplication drill practice daily. Sixteen students who scored
below 80% on their multiplication pre-assessment test were introduced to
and utilized the multiplication flash cards on a daily basis over an eight-
week period. The students’ multiplication progress was measured before,
during, and after the intervention using a computer generated
multiplication fact drill worksheet from facts zero to twelve. As a result of
multiplication flash card strategy, fifth grade students who scored below
80% on their pre-assessment were expected to increase their

computational fluency in multiplication scores on their post-test.
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Delimitations
The test used to measure the students’ computational fluency in
multiplication was computer generated worksheet from a website

(www.math-drill.com). The scores from the test indicated whether the

student did not have computational fluency in multiplication if their score
was below 80%. The data were collected from all 66 5th grade students on
January 1, 2010 to February 26, 2010. The group of sixteen 5th grade
students was divided into two groups of eight students. Student who were
part of the experimental study were from two other 5t grade classrooms.
The intervention of the first group took place in an open area in the pod
and at 1:40pm. The second group received intervention in the same place,
but at 2:00pm. After the first three weeks, one student dropped out of the
intervention and another student went to Iraq for three weeks. The white
boards that the students used to write their answer could be seen by others
who may have copied their peer’s answer and then reported that they
scored 100%.
Assumptions

The benefits of the experimental study were that the intervention
had a positive emotional, social, and academic impact on the students in
the study group. Students in the treatment group arrived with a positive

attitude and tried their best to reach their goal. Students were eager to
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attend and were not frustrated that they missed class or recess time to be a
part of the study. The fifth graders were ready to learn. The flash card
intervention that the researcher used was age appropriate for 5th grade
students. Students in the treatment group showed significant gains on
their post-assessment scores.

Hypothesis or Research Question

Fifth grade students who received an additional ten minutes of
multiplication flash card drill intervention daily for eight weeks had a
significantly higher post assessment score. As students progressed
through each grade level, math facts were critical in order to perform
higher-level math skills.

Null Hypothesis

Fifth grade students who receive ten minutes of multiplication flash
card drill intervention daily for eight weeks showed no significant
difference on their post assessment scores. The significance was
determined by p=.05, .01, .001.

Significance of the Project

The WASL results from 2009 indicated that students in grades
three to six scored well below the state average. The current math
curricula, Investigation and Connected Math Program, had not met the
needs of struggling students. The math curricula had more of a
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constructivist model, which was to solve math problems in a creative, non-
algorithmic way, but not all students performed and thought in that
manner—especially English Language Learners (ELL).

In order for students to progress into the next grade level, students
needed to have a solid foundation for number sense, specifically
multiplication facts. The deficit of automaticity and basic fluency in
multiplication facts impacted students’ abilities to compute answers to
situations involving whole numbers including fractions and decimals. As a
result, back-to-basics needed to be integrated and implemented for
students’ success.

Procedure

One week prior to Christmas break; the researcher scheduled a
meeting with the principal, Dave Darling, to ask permission for conducting
the experimental study on 5t grade students in the following classes:
Karen Lai, SeAnn Sivly, and Tien Vo’s classes. Once the permission was
granted, the researcher scheduled another meeting with the other two fifth
grade teachers who also granted permission to do the experimental study
on their fifth grade students. The researcher used technology to generate a
multiplication fact worksheet that had multiplication facts from zero to
twelve. A pre-test was given on January 1, 2010 to all 66 fifth graders in

Sivly, Vo, and Lai’s classes. Based upon the data from the pre-test, sixteen
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students who scored below 80% were selected for the treatment group
who will receive an additional ten minutes of multiplication flash card drill
intervention. The remaining fifty students, who did not receive an
additional ten minutes of multiplication flash card drill intervention, were
in the control group. The sixteen students, who were selected for the
treatment group, were divided into two groups of eight students. After
four weeks of intervention, the researcher administered a mid-test on
January 29, 2010 to all 66 fifth grade students. The researcher continued
the additional ten minutes of multiplication flash card drill intervention
for another four weeks. In total, the treatment group received an
additional ten minutes of multiplication flash card drill intervention for a
period of eight weeks. After the intervention, the researcher administered
the post-test on February 26, 2010 to all 66 fifth grade students to see if
the null hypothesis was accepted or rejected and if the hypothesis was
supported or not supported.

Definitions of Terms

assessment. Assessment was defined as the act of assessing;
appraisal, or evaluation. (dictionary.reference.com)

auditory. Auditory was defined as perceived through or resulting
from the sense of hearing. (dictionary.reference.com)

curriculum. Curriculum was defined as the aggregate of courses of
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study given in a school, college, university. (dictionary.reference.com)
intervention. Intervention was defined as the act or fact of
intervening. (dictionary.reference.com)

number sense. Number sense was defined as a cluster of ideas, such

as the meaning of a number, ways of representing numbers, relationships
among numbers, the relative magnitude of numbers, and skills in working
with them. (dictionary.reference.com)

pod. Pod was defined as a streamlined enclosure, housing, or
detachable container of some kind. (dictionary.reference.com)

strategy. Strategy was defined as a plan, method, or series of
maneuvers or stratagems for obtaining a specific goal or result.
(dictionary.reference.com)

visual. Visual was defined as pertaining to seeing or sight,
perceptible by the mind, of the nature of a mental vision.
(dictionary.reference.com)
Acronyms

AYP. Annual Yearly Progress

CMP. Connected Math Program

CT. Control Group

ELL. English Language Learner

EM. Everyday Math



HB. Harcourt Brace

HM. Houghton Mifflin

HSD. Highline School District

IEP. Individual Education Program

MAP. Measurement of Academic Progress

NCLB. No Child Left Behind

NCTM. National Council of Teachers of Mathematics
OSPI. Office of Superintendent Office

PTA. Parent-Teacher-Association

PTO. Parent-Teacher-Organization

SA. State Average

SF. Scott Foresman

SIP. School Improvement Plan

TERC. Technical Education Research Center

TP. Taped-Problem

TG. Treatment Group

WASL. Washington Assessment of Student Learning

WCH. White Center Heights
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CHAPTER 2
Review of Selected Literature
Introduction

The literature review addressed three areas related to students who
lacked the basic foundation of number sense skills and practice,
specifically fluency in basic multiplication facts, to progress to the next
grade level. Many students who entered 5th grade were deficient in
computational fluency. Computational fluency consisted of having
efficient, flexible, and accurate methods for computing. One thing that
was really important to acknowledge was that computing was not all about
paper and pencil. Students should be fluent in mental math, paper and
pencil methods, and use of technology such as calculator in computing
answers to situations involving whole numbers including fractions and
decimals. As a result, students tended toward apathy, low self-esteem and
confidence, behavior issues, and fell further behind in the education
system, which later lead to higher dropout rates.

In the first section, research studies related to the impact of
teachers providing students who struggled with number sense, specifically
basic multiplication facts, with appropriate interventions were addressed.
The second section focused on research studies about best practices for
teaching number sense the old school way or the new. Finally, the third
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section discussed research related to how students struggled academically,
emotionally, and mentally brought upon by invisible factors that impeded
students’ learning such as poverty, lack of parent involvement, and home
environments that caused stress.

Interventions or Lack of

There was a huge discrepancy among what our students needed to
know by the end of the school year and what students learned in order to
succeed into the next grade level. It was essential for students, especially
at the Kindergarten level, to have these skills and strategies of mental
math. By the time student reached the intermediate level of elementary
schools; they needed to have a solid foundation of computational fluency
(O’Brien, 2007). By the end of 5th grade, students needed to compute
fluently with whole numbers because the curricular emphasis in these
grades shifts to algebra, students were required to integrate and extend
skills learned in prior years (Ketterlin-Geller, Chard, Fien, 2008). Many
complex or higher level math tasks require students to complete basic
facts (McCallum, Skinner, Turner, and Saecker, 2005). One of the
components of algebra was procedural fluency with computational skills
(Ketterlin-Geller, Chard, Fien, 2008).

McCallum, Skinner, and Hutchins (2004) developed the taped-
problems (TP) interventions to enhance multiplication fact fluency. Many
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students used time-consuming counting strategies to solve basic math

, students

facts. For example, when presented with the problem 2 x 9=
reverted to counting by multiples of 2’s. That procedure allowed students
to arrive at the correct answer and promoted a conceptual understanding
of basic math operations; they may also prevent students from developing
automaticity (McCallum et al. 2006). The TP intervention allowed
students to listen to a series of multiplication facts and answers from an
audiotape. Instead of listening and answering along with the audiotape,
students were asked to write the correct answer before the audiotape gave
the answers. Taped-problem intervention was another form of timed
practice drill, but the TP intervention also included time-delay procedures,
which involved multiple response trials between the problem and answers.
Delays were adjusted in order to promote quick responses. Results
showed immediate and sustained increases in multiplication fact fluency
after intervention was applied (McCallum et al. 2006). Increasing
opportunities for students to respond only increased math skills
development.

Koran and McLaughlin (2009) compared the effectiveness of drill
and a math game in teaching the basic multiplication facts. Teachers have
supplemented tools and materials to help students with computational

fluency in regards to multiplication facts. Usually teachers resorted to
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traditional worksheets that provided drill and practice, but that was done
before technology such as 215t century computers and laptops, iPhones, or
game devices existed. As a result, teachers utilized math games to
promote motivation and confidence in students. Koran and McLaughlin
conducted a study to determine if the use of a math game or drill would be
an effective procedure in teaching basic multiplication facts and which
procedure (game or drill) would be more effective to increase students’
achievement level in basic multiplication facts. Twenty-eight fifth grade
students were randomly assigned to two groups, baseline, game, drill
group and baseline, drill, game group, who either received a math game
activity or drill for ten instructional days. The result of the study showed
that both a math game and drill were effective methods for the instruction
of the basic multiplication facts (Koran and McLaughlin, 2009). The
awareness of appropriate interventions motivated students’ learning.
Recent research indicated that students might benefit more by
using timed practice drills to promote automaticity in math facts. Isaacs
and Carroll (1999), for example note that automaticity was essential to
estimation and mental computations. Math educators argued that
emphasis on strategies help students organize facts into a coherent
knowledge network (Isaacs & Carroll, 1999), thus facilitating long-term

retention and direct recall. Woodward (2006) unveiled at least two
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common approaches to developing automaticity in facts, strategies for
teaching facts and the use of timed practice drill. Timed practice drills
were a method for developing automaticity offered a clear alternative to
strategy instruction for academically low-achieving students (Woodward,
2006). However, researchers’ questioned the traditional emphasis in
schools on rote memorization compared to the constructivist model, which
was not to lecture, explain, or attempt to transfer mathematical
knowledge, but to create situations for students that fostered their making
the necessary mental constructions. Woodward’s study was designed to
examine the impact of the integrations of the two approaches, strategies
for teaching facts and use of timed practice drill. There were a total of 58
4th grade students from the same elementary school who participated in
the study. Thirty students were assigned to the intervention group and
twenty-eight were assigned to the comparison group. The intervention
group received only timed practice drills (e.g., 9x3 is 27 and 9x37?)
compared to the comparison group who were taught new fact strategies or
reviewed strategies (e.g., derived fact strategy for 9x3 with visuals) with
timed practice drills. Results of comparative data shed light on the
effectiveness of the respective instructional methods and both groups
improved considerably in their knowledge of the harder multiplication

facts.
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Highline School District (HSD) current math curriculum—
Investigations—lacked mental math strategies and skills to promote
computational fluency. Investigations required students to solve math
problems in a creative, non-algorithmic way, but not all students
performed and thought in that manner. O’Brien’s (2006) article shed a
new light on the debate that continued to rage, but only within the math
world. The math conflicts persist to rage between opinions and views
upon reform curricula versus back-to-basics. The Bush Administration in
2006 formed a panel to discuss the improvement of achievement in
mathematics in the schools. Concerns have been raised in regards to a
different approach to teaching math, one that emphasized the need for
drill and practice in basic computation in the early grades, but at the
expense of problem solving. Millions of dollars were spent on the
development of large-scale, multi-grade instructional materials in
mathematics to support the National Council of Teacher of Mathematics
(NCTM) standards in the classroom (O’Brien, 2006), but based upon the
data that was collected, the question why hasn’t math education improved
still has not been answered. From another stand point, “there is reason to
distrust confidence in goals that emphasizes rote memory and instant,
atomistic responses, however correct the answers (O’Brien, 2006. p.3). A
new question that needed answering was “When will the conflict end?”
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Best Practices: Old or New or Old with New

Recent national test results provided documentation of the need to
increase the focus on improvement of student achievement in
mathematics. A recent research report, Closing the Achievement Gap:
Best Practices in Teaching Mathematics (2006), published by the
Education of Alliance, stated that best practices for teaching mathematics
were based upon five critical factors: meaningful use of manipulatives to
math concepts, effective instructional strategies such as one that
emphasized the development of basic computational skills, professional
development, meaningful use of assessments, and effective use of
technology.

Johnson (2000) reported findings that suggested when applied
appropriately, the long-term use of manipulatives appeared to increase
mathematic achievement and improve student attitudes towards
mathematics. Teachers using manipulatives needed to intervene
frequently to ensure a focus on the underlying mathematical ideas, needed
to account for the “contextual distance” between the manipulative being
used and the concept being taught, and take care not to overestimate the
instructional impact of their use (Education Alliance, 2006). Effective
instructional strategies included expectations that teachers know what

students needed to learn based upon what they know, questions focused

17



on developing conceptual understanding, written justification for
problem-solving strategies, problem-based activities focused on concepts
and skills, and mathematical curriculum emphasized conceptual
understanding. Successful professional development for teachers was
teacher driven, on-going and sustained, school-based and job-embedded,
content-focused, focused on student needs and used appropriate adult
learned strategies. Effective assessment practices were essential to
support mathematics instruction that produces improved student
performance (Education Alliance, 2006). The National Council of
Teachers of Mathematics (NCTM) endorsed technology as an essential tool
for effective mathematics learning. According to Billings (2009),
“educational games and simulations . . . have a positive impact on
students”. True. Students at WCH joined an educational website called V-
Math Live. The site allowed students to compete with others around the
world—live. Students were motivated and excited to practice and improve
their basic math skills to out-compete their opponents from around the
world.

The need for effective instruction in mathematics was further
documented in a February 2006 study by the U.S. Department of
Education. The study discovered the single most significant pre-collegiate
factor in determining students graduated from college was students who
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took mathematics beyond Algebra II. Math curriculums provided students
with opportunities to learn math at an early age. By the end of 5th grade,
students should have a firm grasp on multiplication and division with all
the numbers up to 12 and should be able to add, subtract, multiply and
divide with decimals and fractions (http://math-and-reading-help-for-
kids.org). Another essential skill for 5th graders was basic algebra.
Students learned the order of operation in a math problem, how to
complete math problems with multiple operations, and how to find a
missing value in an equation involving multiple operations. The poor
performance of U.S. students in math can be traced to the method used to
teach math at the elementary level (Education Alliance, 2006). A study
was done to compare number sense instruction between three traditional
mathematic textbooks: Houghton Mifflin (HM), Harcourt Brace (HB), and
Scott Foresman (SF) and reform-based textbook: Everyday Math (EM).
The results indicated that traditional textbook included more
opportunities for number relation tasks than reform-based textbook as
opposed to reform-based textbook had more real-world connections than
traditional textbooks. However, EM textbook did better than HB, HM,
and SF in (a) promoting relational understanding and (b) integrating
spatial relationship tasks with other more complex skills (Sood & Jitendra,

2007). Based upon the collected data, 44% of the lessons in traditional

19


http://math-and-reading-help-for-kids.org/
http://math-and-reading-help-for-kids.org/

textbooks provided direct and explicit instruction, compared to 0% in
reform-based textbook. In reform-based textbook, the emphasis was on
guided learning, with the teacher questioning and students inferring the
concept and/or skill (Sood & Jitendra, 2007). Another factor that needed
to be acknowledged was students with math disabilities and language
barriers. Reform-based textbooks emphasized the use of a variety of
models to develop number sense such as hands-on activities, which
benefited students with math disabilities and language barriers. In
contrast, traditional textbooks emphasized worksheet-type exercises that
promoted procedural rather than conceptual knowledge, which benefited
ELL students who just arrived from another country because numbers
were considered a universal language. Furthermore, research highlighted
the importance of adequate practice opportunities to promote acquisition
and retention of learned skills and strategies for student at risk for
mathematic disabilities (Sood & Jitendra, 2007). Finally, traditional
textbooks excelled in providing more opportunities for students to practice
newly introduced skills and concepts both within a lesson and in
subsequent lessons (Sood & Jitendra, 2007).

The American Mathematical Society identified common areas of
agreement about mathematic education. The identified areas of
agreement were based upon three fundamental premises: basic skills with
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numbers continued to be important and students needed proficiency with
computational procedures, mathematics required careful reasoning and
students needed to formulate and solve problems. One of the agreements
that stood out was “use of calculators in instruction can be helpful, but
must not impede the development of fluency with computational
procedures and basic facts” (Education Alliance, 2006). The calculator
rendered obsolete much of the complex pencil-and-paper proficiency
traditionally emphasized in mathematic courses (Hechinger, 2006). The
Thomas B. Fordham Foundation conducted three analyses of state
mathematic standards. Overall, only six states received grades of A and B,
twenty-nine states received grades D or F, and fifteen states received C’s
(Education Alliance, 2006). Also, only two dozen states specified that
students needed to know the multiplication tables. The report identified
nine major areas of concern including excessive emphasis on calculator
use, memorization of basic number facts, lack of focus on the standard
algorithm, insufficient focus on fractions, inadequate attention to
mathematical patterns, counterproductive use of manipulatives,
overemphasis on estimation skills, improper sequencing of statistics a