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THESIS ABSTRACT
This study investigated factors that contribute to improving fourth-graders'
performance in mathematics by surveying fourth-grade teachers who teach
mathematics in order to gain insight into teacher perceptions based on experiences
with students in their prior classrooms. The factors were based on prior research
documenting common factors that impact student success in mathematics. These
factors for success were: parental involvement, instructional aids, instructional
strategies, incentives, and integrating mathematics with other disciplines. This study
identified specific aspects of these five common factors related to the improvement of
fourth-graders' performance in mathematics.
The findings from this study indicated that not all of the five common success
factors were related to factors for student improvement in mathematics. In fact, this
study found that four factors contribute to improving students' performance in
mathematics. They are: a) using visual or hands-on manipulatives, b) providing
students with praise, c) integrating mathematics with other disciplines such as art, and
d) providing students with individualized instruction to meet each student's individual
needs and learning style. In addition, aspects that are related to improving fourthgraders' performance in mathematics were documented in the study.
KEYWORDS: Elementary, Improvement, Mathematics, Teacher Perceptions
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Chapter 1
Introduction

Background of the Problem
"I hate math!" This is a common statement repeated by many students due to
their insecurity about their mathematical abilities. By having such a pessimistic idea
about mathematics, students are usually at risk for failing or performing poorly in this
subject. In order to fix students' negative conceptions about mathematics, educators
have been struggling to find the most effective methods to promote students'
achievement and motivation in mathematics. By utilizing effective methods in
mathematics instruction, educators can then begin to see greater gains in
mathematical achievement among their students; hence, eradicating mathematics
anxiety (Furner & Berman, n.d.).
Several studies suggest that mathematical development should be started at a
young age. U.S. Secretary of Education, Margaret Spellings (2008), affirms that "just
as with reading, the math knowledge children bring to school at an early age is linked
with their performance in later grades" (p. 1). Moreover, Seo and Ginsburg (2004)
emphasize that in order to encourage children's motivation and competence in
mathematics, educators need to establish children's mathematical development as
early as possible.
Developing strong mathematical abilities is necessary for our future
generation. Sukthankar (1999) states that mathematics competency is essential for
advancement in post-secondary careers. In addition, Forman and Steen (2000) assert
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that mathematical development provides a strong foundation for students entering the
work force and for those pursuing a higher education.
Since research shows that many students start developing serious problems
with mathematics after fourth-grade (National Center on Education and the Economy,
2005), it is necessary to identify factors that playa role in impacting fourth-graders'
achievement in mathematics. Research shows that five common factors are related
with fourth-graders' success in mathematics. These five factors were chosen, because
they were often cited by various researches as factors that have a relations with
fourth-graders' achievement in mathematics. These factors are: Parental involvement,
instructional aids, instructional strategies, incentives, and integrating mathematics
with other disciplines.
A research conducted by Fusion, De La Cruz, Smith, Cicero, Hudson, Ron,
and Steeby (2000) about fourth-graders' success in mathematics shows that students
achieve in mathematics when parents are involved in their children's learning and
they establish home and school connections to support their children's mathematical
performances. Moreover, a different research concludes that implementing different
instructional strategies such as the reciprocal peer tutoring strategy or small grouping
promote fourth-graders' success in mathematics (Ginsburg-Block & Fantuzzo, 1997;
Sindelar, Rosenberg, Wilson, & Bursuck, 1984). While there is much research that
has been conducted about the relation of the five factors and fourth-graders' success
in mathematics, it is necessary to review the literature about these five factors and use
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that as a foundation to help struggling students to improve in their mathematical
performance.
Purpose of the Study

The purpose of this study is to help teachers better understand factors that
contribute to their fourth-graders' improvement in mathematics. In order to identify
these factors, data containing teachers' perception will be collected by surveying
fourth-grade teachers who teach mathematics. The factors will be compared to
previous research about five common factors that are related to student success in
mathematics. These factors are: parental involvement, instructional aids, instructional
strategies, incentives, and integrating mathematics with other disciplines. Since
previous research shows that these five factors have different parts, this study also
identifies aspects of five common factors related to student success that are related to
the improvement of fourth-graders' performance in mathematics.
Research Questions

1. Based on teacher perceptions, what factors contribute to fourth-grade student
improvement in mathematics?
2. Based on teachers' perceptions, what aspects of five common factors related to
student success are related to the improvement of fourth-graders' achievement
in mathematics?
Definition of Terms
Mathematical achievement. Attainment or accomplishment in mathematics

(Seo & Ginsburg, 2004).
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Parental involvement. A condition in which parents are engaged in their
students' learning (Mattanah, Pratt, Cowan, & Cowan, 2005).
Instructional Aids. Educational tools that are used to support students'
learning (Tremarche, Robinson, & Graham, 2007).
Instructional strategies. Teaching methods or techniques (Taylor & Cox,
1997).
Incentives. Motivators or stimulants that are used to entice students'
performance (Whang & Hancock, 1994).
Integrating mathematics. Teaching Mathematics along with other disciplines
at the same time (Maikos-Diegnan, 2000).
Reciprocal peer tutoring. An instructional strategy that is based in part by
Vygotsky's theory of reciprocal teaching method which encourages groups to work
together to solve problems by applying knowledge from outside the problem and
using high level skills (Taylor & Cox, 1997).
Small group instruction. An instructional strategy in which students work
together in small groups and use social interactions to solve problems (Wu, 2000).
Study Design
To compare the five factors that are related to fourth-graders' success in
mathematics with factors that contribute to the mathematical improvement of fourthgraders, teachers' perceptions will be collected in a survey. The surveys will be
conducted with fourth-grade teachers who teach mathematics. The purpose is to take
teacher perceptions of factors that have contributed to student improvement in
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mathematics. The survey will consist of qualitative questions that will be asked in the
form of multiple-choice items or open-ended questions.
Significance of Study
This study will benefit fourth-grade teachers and students. Findings for this study will
help fourth-grade teachers better understand the most effective factors that contribute to their
fourth-graders' improvement in mathematics. Students will benefit, because their teachers will be
informed about the most effective factors that contribute to their improvement in mathematics.
Limitation of Study
The limitation of this study is the small number of participants (only nineteen
participants). The survey is also short, and it only takes half an hour to complete.
Therefore, some information might be left out because participants will not be given a
long time to think thoroughly about the questions.
Summary
This study investigates factors that have contributed to fourth-graders'
improvement in mathematics. In order to carry out this study, a survey will be used to
gather data from experienced fourth-grade teachers who teach mathematics. The goal
is to receive teachers' insights about critical factors that have contributed to the
improvement of their underachieving fourth-grade students. In order to identify these
factors, they will be compared to the five common factors that are related to student
success in mathematics. Since there are different parts for each of these five factors,
this study also identifies aspects of five common factors related to student success
that are related to the improvement of fourth-graders' performance in mathematics.
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The next chapter will review the research about the five common factors that are
related to fourth-graders' success in mathematics.
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Chapter 2
Review of Literature
The review of the existing literature relates to the five common factors that
have been found to be related to fourth-graders' success in mathematics. The factors
have been chosen, because they have been greatly supported by various educational
researchers who have conducted much research about fourth-graders' success in
mathematics. The factors are: parental involvement, instructional aids, instructional
strategies, incentives, and integration of mathematics with other disciplines. These
factors allow students to succeed in mathematics, because they encourage students to
think about mathematical concepts in a meaningful way. Additional factors may also
influence fourth-graders' achievement in mathematics such as gender differences and
learning environment. However, these two factors received less support than the other
five common factors.
Parental Involvement

Throughout the past, educators have described the importance of having
parent-child interactions in order for students to succeed in mathematics. Several
studies have been conducted to investigate the effects of parental involvement on
fourth-graders' achievement in mathematics. For instance, Mattanah, Pratt, Cowan,
and Cowan, (2005) present a comparative study that looked at the effects of two
different parenting styles on their children's mathematical competence in fourthgrade. The parental approaches are authoritative parenting and parental scaffolds.
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Authoritative parenting. Authoritative parenting is defined as a parenting style
in which parents set high expectations, create a warm living environment, and
encourage their child's autonomy (Mattanah et aI., 2005). Parental scaffolding is a
process by which parents or other experienced tutors provide support for the less
experienced so that the learner can learn the task and gradually complete the task
independently (Mattanah et aI., 2005). Parenting styles were observed and rated by
researchers during the parent-child visits to the laboratory. While parents and students
worked on mathematics tasks, researchers watched the parent-child interactions
behind a one way mirror. Parental scaffoldings were videotaped and coded after each
time parents used comments or a gestures to support their children in solving
mathematical tasks. Researchers rated parental styles based on warmth and
responsiveness, setting limits, and making demands.
Results showed that children who were exposed to the authoritative parenting
style, including setting high expectations, creating a warm home environment, and
encouraging children's autonomy were able to achieve academic competence in
mathematics. Parents who used a scaffolding approach to parenting were able to help
their children feel more confident about their mathematical abilities and reach
academic competence only when parents left room for their children to master the
problems (Mattanah et aI., 2005).

Parental volunteering. Although the study on authoritative parenting and
parental scaffolds presents an impact of parental involvement on fourth-graders'
mathematical accomplishment, other researchers present a different perception.
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Okpala, Okpala, and Smith (2001) declare that fourth-graders' mathematical
achievement is not affected when a parent volunteered and was involved in his/her
child's learning at school. Moreover, in a study that included 42 fourth-grade
classrooms in a North Carolina county, parental involvement, socioeconomic status,
and instructional expenditures were evaluated for their effect on students'
mathematical achievement scores. Pearson product-moment correlation and ordinary
least squares regression were used to determine the impact of these variables (Okpala
et aI., 2001). Data indicated that parental volunteered hours per 100 students and
instructional expenditures per student did not explain differences in mathematics
achievement in both the regression results and the Pearson Correlation Test (Okpala
et aI., 2001). Nonetheless, the gap of this research is that only parental involvement at
school, not home, was measured. In order to make the findings more reliable, parental
influence needs to be measured in the home as well as in school environments.

Home and school interactions. To weigh the effects of parental involvement at
home and school on fourth-graders' mathematical success, a group of educators have
created a program known as Toward a Mathematics Equity Pedagogy (TMEP) which
was designed to maximize the interactions of fourth-grade students and their parents
in the home and school environments. The program shows a positive impact on
students' mathematics performance, because it teaches parents different ways to be
involved in their child's mathematical learning in the home and school settings. For
instance, teachers have designed a special night at school for parents to teach them
how to play mathematics games with their children so they could use the games to
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practice mathematics skills with their children at home (Fusion et aI., 2000). The
authors declare that when efforts were made to create home-school connections,
human resources can be found within the homes of almost all students to support their
mathematical achievement (Fusion et aI., 2000).

One versus two parents' involvement. In addition to the above studies on
parental involvement, a distinctive study emphasizes the need for having both
parents, not only one, involved in their fourth-grader's life in order for him or her to
succeed in mathematics (Pong, Dronkers, & Hampden-Thompson, 2003). Moreover,
in this study, data concerning the prevalence of single parenting and students'
mathematics and science achievement test scores were collected from the Third
International Math and Science Study (TIMSS). The population that was chosen for
this study was third and fourth-grade students who lived in single-parent home versus
those who lived in two-parent homes from eleven countries. These countries share
similar western cultural traditions and social institutions, which are: United States,
Australia, Austria, Canada, England, Ireland, Iceland, Netherlands, New Zealand,
Norway, and Scotland (Pong et aI., 2003). The findings of this study demonstrate that
students' low achievements in mathematics and science are associated with singleparent homes (Pong et aI., 2003).
While this study shows that having only one parent involved in fourthgrader's life is related with student's low achievement in mathematics, the data
presents certain limitation. The study is unclear as to whether the population of
students belonged to families whose parents are divorced or have never been married
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before. Researchers have depicted lower achievement in mathematics for children
with never married parents compared to children with divorced parents (Pong et at,
2003). Therefore, it is doubtful that low achievements in mathematics pertain to all
fourth-graders who live with single parents or with just those whose parents have
never married before.
Based on various research and data that has been collected, parental
involvement has been considered to be a common factor that is related with fourthgraders' achievement in mathematics. Parental involvement can take many forms. For
example, some research claims that parental home and school interactions establish
fourth-graders' success in mathematics (Fusion et at, 2000). In addition, other studies
show that it is important to have both parents available to enhance their fourthgrader's performance in mathematics (Pong et at, 2003). Despite these differences,
this review of literature confirms the benefit of having parental involvement to
enhance fourth-graders' performances in mathematics. The subsequent factor that will
be described is the effect of instructional aids on fourth-graders' mathematical
achievement.
Instructional Aids
The second common factor that is related with fourth-graders' mathematical
success is the employment of different instructional aids. Instructional aids are used
by many educators in the hopes to advance students' learning. Several researchers
present varied findings for this factor.
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Manipulatives. In a study that included twenty-five fourth-grade students, the
utilization of physical representatives in the form ofbase-l0 blocks were tested for
their emphasis on fourth-graders' learning of decimal fractions. Base-lO blocks are
blocks that are 10 times bigger or smaller than each other (Tremarche, Robinson, &
Graham, 2007). After students participated in three different lessons on decimals,
they were given written assessments to investigate the effects of the physical
representations on students' thinking and performance. In addition, after taking the
assessment, eight students were chosen to participate in an interview for which they
were provided with bundles of straws as alternative manipulatives that they were not
exposed to in the lessons. (Tremarche et aI., 2007). Results of the written tests and
interviews showed that fourth-graders' performance was only affected when the base10 blocks were used in the evaluation (Tremarche et aI., 2007). However, this study
presents a drawback that is all participants in this study were low achievers who
might need further instruction and understanding in transferring and implementing
different mathematical manipulatives.

Concept maps. In opposition to utilizing the same kinds of physical
representations to promote fourth-graders' success in mathematics, a different study
presents the ability of students to use their own instructional aids to help them
succeed in mathematics. These instructional aids are known as concept maps.
Concept maps are internal and external representations used to construct structural
networks that make the acquisition of knowledge easier or more effective (Hasemann,
& Mansfield, 1995). These maps were utilized to allow students to structure their
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knowledge and organize their mathematics ideas. Participants in this study were
twenty-five fourth-grade students who belonged to two different primary schools.
Students were interviewed twice with a five month interval between each interview.
In the interviews, students were asked to solve mathematical geometry problems
while constructing their own concept maps that should help them in solving the
problems (Hasemann & Mansfield, 1995). After five months of using concept maps,
students were asked to be interviewed again to see the effects of utilizing concept
maps on fourth-graders' mathematical knowledge development. Results showed that
while using their own concept maps, students performed well in the mathematics
problems, because the concept maps allowed students to reflect and think in greater
details about the geometric topic of parallel lines (Hasemann & Mansfield, 1995).
After examining the relation of the above instructional aids that are either
presented by teachers or constructed by students, it is necessary to evaluate the
influence that technology has on fourth-graders' mathematical achievement. It is
necessary to investigate the significance of technology, because it is an instructional
aid that has been growing rapidly in its usage and availability among students.

Technology tools. An additional type of an instructional aid that has been
considered by many researchers as a factor that is shown to be related to fourthgraders' achievement in mathematics is technology. Bitter and Pierson (2002) refer to
a research by McCoy (1996) about the effects of programming, computer-assisted
instruction, and software disposition on mathematical achievement. They quote,
"students from primary to secondary grades who have programming experience score
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higher on measures of geometry knowledge and problem solving" (p. 120). While
there are many examples of technology that promote students' success in
mathematics, the three examples of technology that are presented in this review of
literature are virtual manipulatives, computerized Tangrams, and computer software.
With the emerging and wide spread usages of technology, new forms of
computerized manniplulatives are being used in the elementary classrooms. These
manipulatives are called virtual manipulatives. Virtual manipulatives are basically
digital objects that resemble physical objects and can be manipulated, usually with a
mouse on a computer, in the same ways as concrete manipulatives are manipulated
(Center for Implementing Technology in Education, 2007). While concrete and
physical manipulatives are usually used to help students build connections between
mathematical concepts and their representations, virtual manipulatives also allow
students to connect between physical and symbolic representations in a computerized
manner. The National Library of Virtual Manipulatives asserts that this technological
approach supports all students' learning of mathematics, because virtual
manipulatives allow students to be actively involved in the lessons (NLVM, 2007).
In addition to virtual manipulatives, Olkun, Altun, and Smith (2005) present
a comparative study that evaluates the effects computer-based Tangram puzzles on a
hundred fourth-graders' 2D geometric learning. The researchers declare that
Tangrams are puzzles that are used to improve students' familiarity with basic 2D
geometric shapes and their combinations (Olkun et aI., 2005). This study indicates
that after using Tangram puzzles for several weeks, students in the experimental
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group outscored the control group in different types of mathematics questions
including spatial, spationumeric, mental rotation, and informal area measurement
(Olkun et aI., 2005).
Besides the above examples, different studies present the effects of computer
software on students' mathematical development. An example of computer software
is the Arithmetic Challenger software. This software displays a computer screen that
shows students several negative digits and arithmetic operations to be used by the
students in order to reach the goal number (Hativa & Cohen, 1995). This study
consisted of two fourth-grade classes who were learning to solve problems with
negative numbers. One of the classes used regular arithmetic activities to learn about
negative numbers, and the other class served as the experimental group that was
engaged in using the Arithmetic Challenger (Hativa & Cohen, 1995). At the
conclusion of the study, all students were tested to measure the effects of the
computer software on students' performance.
Testing results indicated that students in the experimental group outscored the
non experimental group by mentally comparing and estimating the sizes of negative
numbers. The researchers claim that their method is beneficial and challenging,
because it enriches students' experiences with the concepts and procedures of
negative numbers (Hativa & Cohen, 1995). On the other hand, the weakness of this
study is that only one class received the treatment. A larger number of students
should be tested to further investigate the effects of this computer software on
negative number operations.
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One of the focuses of this review of literature is to display the relation of
utilizing instructional aids on fourth-graders' achievement in mathematics. Some
studies proclaim that when utilizing the same kinds of instructional aids, fourthgraders have a better chance to succeed in mathematics. Other studies suggest that
when students use their own instructional aids, they are able to think about
mathematical concepts clearly. In addition, technology has been ascribed as a
beneficial instructional aid that supports fourth-graders' learning of mathematics.
Overall, research finds positive relation of employing instructional aids when
teaching fourth-grade mathematics. The next factor that is presented is the relation of
instructional strategies on fourth-graders' achievement in mathematics.
Instructional Strategies
The next common factor that is found to be related with fourth-graders'
achievement in mathematics is the utilization of different instructional strategies with
students. These strategies encourage students think about mathematical concepts in an
organized and structured manner.
Peer tutoring. Ginsburg-Block and Fantuzzo (1997) as well as Taylor and Cox
(1997) examined the effects of the reciprocal peer tutoring instructional strategy on
fourth-graders' mathematical performance. Reciprocal peer tutoring is an
instructional strategy that is based in part by Vygotsky's theory of reciprocal teaching
method which encourages groups to work together to consider their thinking by
applying knowledge from outside the problem and using high level skills (Taylor &
Cox, 1997). Meanwhile, in the research conducted by Ginsburg-Block and Fantuzzo
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(1997), students were randomly selected to either participate in the peer tutoring
experiment, or the practice control experiment. Students worked on mathematics
computation problems individually in the practice control group, and in pairs in the
reciprocal peer tutoring groups. Correspondingly, in the research by Taylor and Cox
(1997), students were placed into two groups: the reciprocal peer tutoring group and
the classroom activity control group. Students were instructed to solve complex two
step word problems collectively in the reciprocal peer tutoring group and individually
in the classroom activity control group (Taylor & Cox, 1997).
Results of both studies indicate that students who participated in the reciprocal
peer tutoring groups performed better in the mathematical problems because they
were given enough opportunities to interact with each other (Ginsburg-Block &
Fantuzzo, 1997; Taylor & Cox, 1997). However, a limitation of both studies is that
the ability levels of students were below average; hence, it was difficult for them to
solve the mathematics problems individually.

Small-group instruction. In addition to the reciprocal peer tutoring strategy,
Webb, Farivar, and Mastergeorge (2001) describe positive effects of using a small
group instructional strategy with students so that they could achieve mathematics
competency. Webb et al. (2001) declare that promoting high-quality group work
requires students to be able to actively communicate and listen to each other, and to
give detailed explanations about how to solve mathematics problems instead of
giving only answers.
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In contrast, Wu (2000) presents a study that found no correlation between
small grouping and students' mathematical competency. Moreover, four 4th graders
were asked to work on mathematics problems individually at first and together later
on. The data was evaluated based on quantitative and qualitative measures. The study
declares that quantitative results showed no significant difference of the individual
tasks versus small-group tasks. Furthermore, fourth-graders' scores in the
mathematics problems did not fluctuate whenever students worked individually or in
small groups. The only advantage of grouping is that by looking at the qualitative
data, it was noted that group members were constantly reminding each other to
rethink and to revise their work. However, the reliability of this data remains
questionable due to the limited number of participants.
Whole-class instruction. Another oppositional study of small-group
instruction is whole-class instruction. This study shows that as opposed to smallgroup instruction, whole-class instruction promotes students' higher-level thinking in
mathematics (Good, Grouws, Mason, Slavings, & Cramer, 1990). In this study,
fourth-graders worked on mathematics concepts in small-groups, and others were
placed in a whole-class instruction. The study indicates that as opposed to the wholeclass instructional strategy, small grouping required more time for directions,
transitions, and non-mathematics activities.
By examining the above instructional strategies, various studies present
different views about which instructional strategies enhance fourth-graders'
achievement in mathematics. Several researchers believe that in the small-group
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instructional strategy, time is usually geared towards giving out directions and nonmathematical activities than for applying higher-level thinking skills. Others assert
that as opposed to whole-class instruction, students in the small-group and reciprocal
peer-tutoring strategies are more able to collaborate and help each other to derive to
the correct results. Therefore, further research should be conducted to test the relation
of these teaching strategies on fourth-graders' mathematical performance.
Incentives
Incentives are motivational methods that are used by educators to encourage
students succeed in mathematics. Therefore, besides the above factors, the effects of
using incentives are examined on fourth-graders' achievement in mathematics.
Rewards. Oliver and Williams (2006) presented the relation of using
incentives on fourth-graders' mathematics performance and task completion. In their
study, twenty-nine fourth-graders were tested for the level of accuracy and
completion of their mathematics problems after giving them rewards in the forms of
bonus points. The study indicates that the rewards allowed students to perform with
greater accuracy and completion than under the no-reward condition (Oliver and
Williams, 2006).
Praise. Incentives given for accuracy and task completion were also tested in
a study by Chalk and Bizo (2004). The incentives were in the forms of specific and
positive praises. Chalk and Bizo's study (as cited in Dweck, 2000) explain that
specific praise is an expression or approval to a specific behavior such as affirming a
correct answer. On the other hand, positive praise is an expression of a positive effect
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or giving value to an effort given to complete a task. Meanwhile, the participants of
this study consisted of 109 fourth and ninth grade students who were divided into two
classrooms. One of the classrooms was given the specific praise intervention, and the
other was given the positive praise intervention. The findings of this study showed
contrasting results from the previous studies. This study indicates that specific praise
intervention, which applauds a correct answer, motivates students to remain on-task
and to perform with better competency at the same time. Positive praise does not have
a significant effect on students' accuracy in the mathematical concepts, but only
encourages students' on-task behavior (Chalk & Bizo, 2004). However, the limitation
of this study is that the time of the year in which students were observed was weeks
after Easter break. By that time, students might have been more settled in their school
environment which might have encouraged them to focus and remain on-task.
Intrinsic and extrinsic motivation. In a related study by Whang and Hancock
(1994), a twenty-minute survey was conducted to evaluate the effects of utilizing
different incentives on fourth-graders' mathematical achievement. The participants
consisted of Asian and non-Asian fourth-graders. Data indicates that Asian students
display a significantly higher achievement in mathematics than the non-Asian
students. Thus, the effects of incentives were measured to determine the cause of
Asian students' mathematical competency. The types of incentives that were
evaluated were intrinsic and extrinsic motivation. Intrinsic motivation is the ability of
an individual to perform a task because it is rewarding within itself. Extrinsic
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motivation is the measurement of one's performance based on a reward that is
accessed outside the material that is being learned. (Whang and Hancock, 1994).
Results of the survey show no significant differences among Asian and nonAsian students' intrinsic and extrinsic motivation. The researchers indicate that Asian
students are better achievers in mathematics than non-Asian students, because Asian
American students set higher goals for themselves and evaluate their performance by
more stringent criteria (Whang and Hancock, 1994).
Providing incentives has been a useful factor for many educators to support
students' mathematical learning. Many researchers found that by giving out
incentives in the format of rewards, bonus points, or praise, fourth-graders'
mathematics performance and on-task behavior were achieved. However, an
oppositional study proclaims that by providing students with intrinsic or extrinsic
rewards, no effects were demonstrated on Asian and non-Asian students'
mathematical performances. To ensure that the opponents' views are considered,
additional research about the impact of incentives should be conducted.
Integration of Mathematics

The next factor that is related with fourth-graders' mathematical competency
is integrating mathematics with other disciplines. Integration of disciplines with
mathematics makes the learning meaningful for students. The different disciplines
that this literature focuses on are reading, writing, art, and physical education.
Integrating reading with mathematics. Adams and Lowery (2007) confirm that

fourth-graders' mathematical success is achieved if students are able to integrate
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reading and solving mathematics problems at the same time. Moreover, while reading
children's literature, students become more engaged and contribute greater efforts to
solve the problems.
An opposing study by Maikos-Diegnan (2000) suggests that integrating
mathematics with reading does not support fourth-graders' mathematical
achievement. Furthermore, in this study, 40 fourth-graders were instructed to solve
mathematical computation problems. The experimental group was given the
computation problems within a word problem, and the control group was given the
computation problems in isolation. Data shows that the experimental group
performed just slightly higher than the control group, and those who answered
incorrectly struggled mainly with reading. Thus, they were not able to solve the word
problems.
Integrating writing with mathematics. In addition to reading, integrating
writing with mathematics has also been found to influence fourth-graders'
mathematical competency. A study was conducted to evaluate the effects of having
students solve addition and subtraction word problems through a structure-pluswriting approach (Rudnitsky, Etheredge, Freeman, & Gilbert, 1995). In this writing
approach, students were asked to write mathematical stories. Results of this approach
were compared to another approach in which students draw mental pictures to solve
addition and subtraction problems. Findings of this study showed that students who
engage in the structure-plus-writing approach outperform those who draw mental
pictures to solve the mathematics problems.
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Integrating art with mathematics. Contrastingly, a different study shows that
the best way that supports fourth-graders thinking in mathematics is when they
integrate mathematics and arts by drawing mental pictures. Moreover, by using their
spatial skills when they draw mental relations, their mathematical performance
strengthens (Casey, 2004). In addition, Edens and Potter (2007) conducted a study
with 101 fourth-graders in which they were asked to graphically represent numerical
information from mathematical scenarios, and to derive answers from the
computations. Results showed that the drawings were significantly related to the
problem solving competency.
Integrating kinesthetic activities with mathematics. As mentioned above,
employment of analytical and spatial skills are associated with the integration of
mathematics with reading, writing, and art disciplines. In addition, this literature also
examines the performance of fourth-graders in mathematics while utilizing their
motor skills during the integration of mathematics with kinesthetic activities. Since
kinesthetic movement is known to help the development of the brain, a study of the
effects of physical education hours on fourth-graders' mathematical scores on the
Massachusetts Comprehensive Assessment System (MCAS) was conducted in order
to test this fact. Unexpectedly, the data showed no correlation between the amounts of
physical education and students' mathematical performance in the MCAS. However,
the limitation of this study is that additional kinds of research and testing should be
done to further examine the relation of physical education on fourth-graders'
mathematical performance.
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Many educators have been integrating different disciplines with mathematics
in the hopes for improving fourth-graders' mathematical achievement. Some studies
indicate that by integrating reading activities with mathematics, students' analytical
skills are developed (Adams and Lowery, 2007). In contrast, other researchers believe
that students cannot succeed in mathematics if they cannot read the problems well
(Maikos-Diegnan, 2000). In addition, some researchers claim that by engaging
students in writing or physical activities, students perform best in mathematics. On
the other hand, different studies declare that students' deployment of spatial thinking
in which they draw mental pictures helps them to solve mathematical problems more
effectively. Accordingly, future studies should be conducted to determine the most
influential discipline that positively influences fourth-graders' mathematical
achievement when it is integrated with mathematics.
Summary
The purpose of this review of literature is to present the five common factors
that are thought to encourage fourth-graders' success in mathematics. These factors
are parental involvement, instructional aids, instructional strategies, incentives, and
integration of mathematics with different disciplines. Some researchers assert that
parental interactions between the home and school environments should be
established in order for fourth-graders' to perform well in mathematics. Alternatively,
other studies found no correlation between parental volunteer at school and their
children's mathematical performances.
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When examining the relation of instructional aids, numerous researchers
believe that these tools assist fourth-graders' learning of mathematics, while others
found no effects of utilizing them. Some researchers found that instructional aids
could be either provided by teachers such as technology, or constructed by students.
Additionally, different kinds of instructional strategies are found to be related
with fourth-graders' achievement in mathematics. Studies indicate that smallgrouping and reciprocal peer tutoring strategies allow students to collaborate and
solve problems together more than whole class instruction. However, more time is
spent for classroom management and giving directions.
In addition, after examining the various research on incentives, studies
indicate that incentives given in the forms of rewards, bonus points, or praise support
fourth-graders' advancement in mathematics. Despite these results, distinctive studies
show no effects of intrinsic and extrinsic rewards on students' mathematics
performance.
Ultimately, the various findings from research studies about the integration of
mathematics with other disciplines show several conclusions. Some researchers claim
that integrating mathematics with reading activities help support students' analytical
skills. Thus, these skills help fourth-graders to achieve in mathematics. On the other
hand, oppositional studies argue that integrating mathematics with physical education
or with art activities are the best methods for allowing fourth-graders to succeed in
mathematics.
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Meanwhile, as a conclusion for this review of literature, the data calls for the
need for further research to determine the effectiveness of the five factors on fourthgraders' mathematical competency. As such, a methodology which consists of
qualitative data that will be collected after surveying fourth-grade teachers who teach
mathematics will be presented in the next chapter.
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Chapter 3
Methodology
Introduction
This study investigated factors that have contributed to fourth-graders'
improvement in mathematics. This study was carried out by surveying fourth-grade
teachers who teach mathematics in order to gain insight into teacher perceptions of
factors that contributed to student improvement in mathematics performance. The
factors were compared to research about five common factors related to student
success in mathematics. The five common factors are: parental involvement,
instructional aids, instructional strategies, incentives, and integrating mathematics
with other disciplines. Since the review of literature showed that there were different
forms for each of these five factors, this study also identified aspects of five common
factors related to student success that were related to the improvement of fourthgraders' performance in mathematics.
Design
The design of this study was known as a qualitative research design. Mertler
and Charles (2008) describe qualitative research design by referring to a research by
Gay, Mills, and Airasian (2006). These researchers state that qualitative research
involves the collecting, analyzing and interpreting data on a narrative and visual form.
This methodology was appropriate for this research, because in order to gain
teachers' insights about the factors that have contributed to their students'
improvement in mathematics, qualitative questions were used in the survey. The
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survey allowed teachers to express the factors that contributed to their students'
improvement by answering open-ended questions and multiple-choice items.
This research contained a quantitative element. A Likert scale was used to
represent the data in numbers. A Likert scale "typically begins with a statement and
then asks individuals to respond on an "agree-disagree" continuum" (Mertler &
Charles, 2008, p. 230). This scale was used to identify the attitudinal and behavioral
questions that received the most agreements or disagreements by participants.
Participants
The participants were nineteen current teachers who have been teaching fourthgrade mathematics in self-contained classrooms. These participants have had
experience in working with a fourth-grade student who showed a significant
improvement in mathematics by at least one grade level over the course of the year.
Participants were asked to provide their perceptions about the factors that contributed
to that improvement in the survey. The survey and the information sheet was
forwarded to participants from district and county mathematics specialists, recognized
leaders from professional organizations that represent mathematics educators, as well
as district administrators and faculty from College of Education. Student
demographics for schools whose teachers participate in the survey were determined
by responses to name of district and school but was not be noted in the reporting.
Setting
The teachers all taught fourth-grade and were from public elementary schools
in California. The subject for which teachers taught was mathematics along with
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other fourth-grade disciplines. Schools ranged from having low to high
socioeconomic status. The Socioeconomic status was determined by logging on the
California Department of Education Web site and obtaining the percentages of
students who receive free or reduced lunch.

Instruments
The study was carried out by using a survey that was created by the researcher
using the Survey Monkey Web site (see Appendix A). The survey was used to gather
teachers' perceptions about factors that contributed to improving their fourth-graders'
mathematical performances. In order for participants to identify the factors, the
survey contained questions that came from factors that prior research has shown to be
related to student success in mathematics. These factors are: parental involvement,
instructional aids, instructional strategies, incentives, and integrating mathematics
with other disciplines. Because these factors have different forms, the survey was also
used to identify aspects of factors related to student success that were related to the
improvement of fourth-graders' performance in mathematics.

In the survey, participants' identity remained anonymous and their
participation was voluntary. Participants were asked to answer the survey
questionnaires and open-ended questions to the best of their knowledge.
The survey included demographic questions, attitudinal questions, and
behavioral questions. Mertler and Charles (2008) specify that demographic questions
allow respondents to describe personal characteristics. These questions were used in
the survey to have a better understanding of the teachers' backgrounds and
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experiences. Mertler and Charles (2008) declare that attitudinal questions allow
respondents to indicate their attitudes or opinions about some topics. These questions
were used in the survey to gather teachers' perceptions about the different factors that
contributed to their students' mathematical improvement. In addition, Mertler and
Charles (2008) define behavioral questions as those that seek information about
behaviors from individuals in the same group. These questions were included in the
survey to gather information about teacher actions that have contributed to students'
improvement in mathematics.
Participants were informed that the results of the survey will be posted in the
middle of January 2009 on a Web page. The teachers were provided the link of that
Web page in the survey and in the information sheet.

Procedures
Week 1. The first step was creating and sending an e-mail to a list created
from district and county mathematics specialists, recognized leaders from
professional organizations that represent mathematics educators, as well as district
administrators and faculty from College of Education who were asked to distribute an
information page and survey link via email to possible participants (see Appendix B).
The information sheet highlighted the overview of the study and the participants'
criteria. The information sheet also stated that participants in the survey will remain
anonymous, and they have the option to stop the survey at any time they wish (see
Appendix C).

Student Improvement in Mathematics 31
Week 2 and 3. Participants completed the survey on Survey Monkey. The
survey remained open for two weeks until the researcher received responses from
nineteen participants. The first page of the survey was a consent and information
sheet. Ifparticipants agreed to participate in the survey, they were asked to click on
the "next" button at the bottom of the page.
Week 4. The researcher analyzed the results of the data and compared
teachers' responses with existing research to answer the research questions and report
findings on a Web page that was given to participants in the information sheet and in
the survey. (It was: http://salekOO1.googlepages.comlsurveyfindings)
Analysis

The demographic questions, Likert scale items, ranking question, and openended prompts were analyzed separately. The demographic questions were analyzed
by collecting teacher responses about their years of experience, schools'
socioeconomic status, and students' technology accessibility. Participants' total
responses were collected and presented in percentages using bar graphs or tables.
This demographic data was later used to determine whether the total of teachers'
years of experience, schools' socioeconomic status, or technologies at school had any
impact on the factors that improved students' performance in mathematics.
The Likert scale items were also analyzed by collecting teacher responses
about the factors that contributed to improving students' performance in mathematics.
In these questions, a five-point scale was used in which teachers specified their level
of agreement to questions about the factors that contribute to their fourth-graders'
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performance in mathematics. Teachers were asked to mark "Strongly Disagree",
"Disagree", "No Opinion", "Agree", or "Strongly agree" to each question. Data
containing teacher responses was presented in percentages and the results were
presented in bar graphs. The data was analyzed by grouping the questions that
teachers strongly agreed or agreed about, and consider them as the factors that
contribute to fourth-graders' improvement in mathematics.
The ranking question was analyzed by collecting teacher responses about the
most effective, effective, and least effective instructional strategy that contributes to
fourth-graders' improvement in mathematics. After collecting the data, the researcher
presented the results in a table that included the numbers and percentages of teacher
responses about the rank of each instructional strategy in the order of effectiveness.
The open-ended prompts were analyzed by using content analysis. The rules
of coding were based on identifying keywords or phrases from participants'
responses. The researcher then presented the frequency of these keywords or phrases
in tables. Participants' responses to these open-ended questions were used to provide
depth and meaning to the data about the factors that contribute to fourth-graders'
performance in mathematics.
Summary
This study was designated to identify the factors that contributed to fourthgraders' mathematical improvement. These factors were identified by surveying
fourth-grade teachers who teach mathematics. The questions on the surveys were
compared to previous research about factors that are related to students' success in
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mathematics. While the review ofliterature presented different parts for each factor,
the survey was also used to identify aspects of five common factors related to student
success that were related to the improvement of fourth-graders' achievement in
mathematics. The findings of this study and teachers' responses are described in great
detail in chapter 4.
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Chapter 4
Data Analysis
Introduction

This chapter presents the findings of the study on teacher perceptions of
factors that contributed to fourth-graders' improvement in mathematics. The purpose
of this study was to compare teacher perceptions on factors that contributed to
improvement of their fourth-graders in mathematics with prior research findings on
factors that impact student success. The literature review revealed that there are five
common factors that had been identified as related to student success, each having
different aspects or forms. Therefore, comparing factors identified by practicing
teachers with prior research findings provided important information to gain insight
into how factors identified by teacher compared with prior findings in this area. The
study investigated two research questions. The questions were:
1. Based on teacher perceptions, what factors contribute to fourth-grade student
improvement in mathematics?
2. Based on teachers perceptions, what aspects of five common factors related to
student success are related to the improvement of fourth-graders' achievement
in mathematics?
The data collected in a survey was analyzed in order to answer the first
research question about the factors that improved student performance in
mathematics. In addition, the data was analyzed to answer the second research
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question that sought to identify the aspects of common factors related to student
success and compared them with factors in the research presented in Chapter 2.
In order to identify the factors that contributed to student improvement, the
questions on the survey required teachers to think of a student who made a significant
improvement in mathematics while in his or her fourth-grade classroom. Significant
improvement was defined as a change in grade over at least half the year by one and a
half grade levels. For example, they may have gone from D to C+, from C to B+, or
from B- to A.

Survey
Data was collected by surveying fourth-grade teachers who teach
mathematics. The survey was created online using Survey Monkey, and it contained
33 questions including demographic questions, Likert-scale items, a ranking question,
and open-ended prompts. The data provided from Survey Monkey was downloaded
into a spreadsheet in order to create graphs of the data. Participants were anonymous.
The total number of survey submissions was twenty, but one was empty and was
excluded from the reporting of data, leaving the total number of participants at 19.

Demographic Questions
The first five questions were posed in order to collect demographic data that
included teachers' years of experience, technology accessibility, and the school
locations where participants worked. By obtaining school locations, the researcher
was able to identify the socioeconomic status of the school and the district from the
California Department of Education Web site.
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Figure 1 shows the distribution of experience of participants in teaching at the
4th grade level based on the demographic Question: "How many years have you been
teaching fourth-grade math?" Nineteen participants responded to this question.
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Figure 1. Participant responses to Survey Question 1: How many years have you been
teaching fourth-grade math? N=19.
As shown in figure 1, five participants (26.3%) have been teaching for less
than five years, nine participants (47.4%) have been teaching between five and ten
years, one participant (5.3 %) has been teaching between ten and fifteen years, and
four participants (21.1 %) have been teaching for fifteen or more years.
Figure 2 shows the distribution of years of experience teaching elementary
grades based on the demographic Question: "How many years have you been
teaching elementary school?" Nineteen participants responded to this question.
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Figure 2. Participant responses to Survey Question 2: How many years have you been
teaching elementary school? N=19.
As shown in figure 2, two participants (10.5%) have been teaching for less
than five years, seven participants (36.8%) have been teaching between five and ten
years, three participants (15.8%) have been teaching between ten and fifteen years,
and seven participants (36.8%) have been teaching for fifteen or more years.
Table 1 shows the socioeconomic status of the schools and district where
participants teach. The socioeconomic status was identified by asking participants:
"What is the name of your school district?", and "What is the name of your school?"
The researcher logged into the California Department of Education Web site to
collect information about each school's percentages of students who received free or
reduced lunch. The purpose of identifying the socioeconomic status was to ensure
that the data was collected from a broad range of economical distribution.
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Table 1

Socioeconomic Status of Participants' Schools and Districts

# of participants

% free or reduced
lunch: school
3.6
9.0
10.1
15.7
18.7
21.9
31.4
39.9
51.2
63.0
65.2
68.1
95.2

% free or reduced
lunch: district
10.0
29.5
12.1
14.9
22.6
29.5
29.5
7.5
43.5
48.6
65.9
63.1
66.5

Note. School's socioeconomic status based on percent offree or reduced lunch. The
information is obtainedfrom the California Department of Education Web site.
N=19.
As shown in Table 1, there is a broad range of distribution of socioeconomic
status of students among participant schools and districts. The data in Table 1 is
presented from the lowest level of socioeconomic status to the highest level.
Percentages of student eligible for free or reduced lunch represent low socioeconomic
status.
Table 2 shows the technology accessibility that is provided for students to use
at school. The information in this table was gathered by asking teachers: "What
technology is available in your class and school for students to use? (Include in the
classroom, labs, library, and any other area where computers are accessible to
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students)." After collecting the data, the researcher created a chart of all the
technologies that teachers stated were available in their schools. Afterwards, the
researcher reported the common responses in a frequency chart.
Table 2

Frequency Chart of the Technology Accessibility at Participants' Schools

Technology

Number of Schools

Classroom computer

17

Computer lab

13

Library

5

Document camera

3

Smart board

3

Projector unit

4

Teacher computer (laptop)

2

Video camera

1

Elmo camera

1

Interwrite board

1

VCR

1

Note. Frequency chart of technology accessibility for students in the schools. N= 19
As shown in Table 2, classroom computers are the most available
technologies in the schools. Computer labs are the second most available technologies
in the schools. Library, document cameras, smart boards, and projector units are
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available in moderate amounts in the schools. Teacher computers, videocameras,
elmo cameras cameras, Interwrite boards, and VCRs are the least available
technologies in the schools.
Likert-Scale Items
The next set of questions of the survey contained Likert-scale statements.
These statements were designed to answer the research questions and gather data
about four of the five factors that improve fourth-graders' performance in
mathematics. The Likert-scale statements were used with the following four factors:
parental involvement, instructional aids, incentives, and integrating technology with
other disciplines. In these questions, a five-point scale was used in which teachers
specified their level of agreement to statements about the factors that contribute to
their fourth-graders' performance in mathematics. Teachers were asked to mark
"Strongly Disagree", "Disagree", "No Opinion", "Agree", or "Strongly Agree" for
each statement. Data containing teacher responses was presented as percentages and
the results were presented as figures in bar graphs. Data concerning the fifth factor
(instructional strategies) was gathered by using a ranking question and an open-ended
prompt.
Parental Involvement
The following data is the presentation of teacher responses about the impact of
parental involvement on fourth-graders' improvement in mathematics. Figure 3
shows the distribution of data based on the Survey Statement: "The parents of my
student who improved in mathematics set high expectations, created a warm living
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environment, and encouraged their child's autonomy." This statement is a definition
of Authoritative Parenting (Mattanah, Pratt, Cowan, & Cowan, 2005). Nineteen
participants responded to this question.
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Figure 3. Participant responses to Survey Statement about authoritative parenting:
The parents of my student who improved in mathematics set high expectations,
created a warm living environment, and encouraged their child's autonomy. N=19.
As shown in Figure 3, almost half of the participants Disagreed or Strongly
Disagreed with the statement. Four participants (21.1 %) Strongly Disagreed with the
statement, five participants (26.3%) Disagreed with the statement, three participants
(15.8%) had No Opinion, six participants (31.6%) Agreed with the statement, and one
participant (5.3%) Strongly Agreed with the statement.
Figure 4 shows the distribution of data based on the Survey Statement: "The
parents of my student who improved in mathematics volunteered at school." Nineteen
participants responded to this question.
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Figure 4. Participant responses to Survey Statement: The parents of my student who
improved in mathematics volunteered at school. N=19.
As shown in Figure 4, the majority of participants Strongly Disagreed or
Disagreed with the statement. Seven participants (36.8%) Strongly Disagreed with the
statement, nine participants (47.4%) Disagreed with the statement, two participants
(10.5%) had No Opinion, one participant (5.3%) Agreed with the statement, and no
participants (0.0%) Strongly Agreed with the statement.
Figure 5 shows the distribution of data based on the Survey Statement: "The
parents of my fourth-grader who improved in mathematics maximized their
interactions between the home and school environments." Nineteen participants
responded to this question.
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Figure 5. Participant responses to Survey Statement: The parents of my fourth-grader
who improved in mathematics maximized their interactions between the home and
school environments. N=19.
As shown in Figure 5, about half of the participants Strongly Disagreed or
Disagreed with the statement. Three participants (15.8%) Strongly Disagreed with the
statement, seven participants (36.8%) Disagreed with the statement, one participant
(5.3%) had No Opinion, seven participants (36.8%) Agreed with the statement, and
one participant (5.3%) Strongly Agreed with the statement.
Figure 6 shows the distribution of data based on the Survey Statement: "The
parents of my fourth-grader who improved in mathematics were BOTH available to
support hislher learning." Nineteen participants responded to this question.
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Figure 6. Participant responses to Survey Statement: The parents of my fourth-grader
who improved in mathematics were BOTH available to support his/her learning.
N=19.
As shown in Figure 6, about half of the participants Strongly Disagreed or
Disagreed with the statement. Five participants (26.3%) Strongly Disagreed with the
statement, five participants (26.3%) Disagreed with the statement, three participants
(15.4%) had No Opinion, three participants (7.7%) Agreed with the statement, and
three participants (15.4%) Strongly Agreed with the statement.
Figure 7 shows the distribution of data based on the Survey Question: "Which
was most important to the improvement of the fourth-grader that you selected for this
study, if any?" Eleven participants responded to this question and eight participants
chose not to respond.
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Figure 7. Participant responses to Survey Question: Which was most important to the
improvement of the fourth-grader that you selected for this study, if any? N=l1.
As shown in figure 7, most participants indicated that home/school
interactions were most important to the improvement of their fourth-grader in
mathematics. Five participants (45.5%) indicated that authoritative parenting (having
parents that set high expectations, create a warm living environment, and encourage
their child's autonomy), was most important to the improvement of their fourth-grader
in mathematics, no participants (0.0%) indicated that parental volunteering was most
important to the improvement of their fourth-grader in mathematics, six participants
(54.4%) indicated that home/school interactions was most important to the
improvement of their fourth-grader in mathematics, and two participant (18.2%)
indicated that the involvement of both parents was most important to the
improvement of their fourth-grader in mathematics. (Note: the total number of
responses is greater than eleven, because participants were allowed to give more than
one answer to this question).
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In addition to the above responses, this question also asked teachers to include
any additional comments about the most important aspect of parental involvement
that helped in improving their student's performance. Out of the five comments that
teachers provided, three teachers indicated that school programs and smaller class
size were most important in improving student performance in mathematics; one
teacher indicated that parents do not support student improvement in mathematics;
and one teacher indicated that it is the student responsibility to give their best effort to
try to improve in mathematics.
Instructional Aids
The following data is a presentation of teacher responses about the impact of
instructional aids on fourth-graders' improvement in mathematics. Figure 8 shows the
distribution of data based on the Survey Statement: "I believe that using instructional
aids (for example: base-lO blocks) has helped in improving my student's achievement
in math." Nineteen participants responded to this question.
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Figure 8. Participant Responses to Survey Statement: I believe that using instructional
aids (for example: 10 base blocks) has helped in improving my student's achievement
in math. N=19.
As shown in Figure 8, the majority of participants Agreed or Strongly Agreed
with the statement. No participants (0.0%) Strongly Disagreed with the statement, one
participant (5.3%) Disagreed with the statement, three participants (15.8%) had No
Opinion, ten participants (52.6%) Agreed with the statement, and five participants
(26.3%) Strongly Agreed with the statement.
Figure 9 shows the distribution of data based on the Survey Statement: "Using
his/her own instructional aids (such as diagrams and concept maps) helped my fourthgrader to improve in mathematics." Nineteen participants responded to this question.
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Figure 9. Participant Responses to Survey Statement: Using his/her own instructional
aids (such as diagrams and concept maps) helped my fourth-grader to improve in
mathematics. N= 19.
As shown in Figure 9, the majority of participants Agreed or Strongly Agreed
with the statement. No participants (0.0%) Strongly Disagreed with the statement,
two participants (10.5%) Disagreed with the statement, one participant (5.3%) had No
Opinion, eleven participants (57.9%) Agreed with the statement, and five participants
(26.3%) Strongly Agreed with the statement.
Figure 10 shows the distribution of data based on the Survey Statement:
"Technology related programs (for example: computer-based Tangram Puzzles,
Microsoft Excel, Inspiration, or virtual manipulatives), contributed to my student's
improvement in mathematics." Nineteen participants responded to this question.
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Figure 10. Participant Responses to Survey Statement: Technology related programs
(for example: computer-based Tangram Puzzles, Microsoft Excel, Inspiration, or
virtual manipulatives) contributed to my student's improvement in mathematics.
N=19.
As shown in Figure 10, the majority of participants Agreed or Strongly
Agreed with the statement. One participant (5.3%) Strongly Disagreed with the
statement, three participants (15.8%) Disagreed with the statement, five participants
(26.3%) had No Opinion, eight participants (42.1 %) Agreed with the statement, and
two participants (10.5%) Strongly Agreed with the statement.
Table 3 shows the computerized technology that was useful for improving
students' performance in mathematics. The information in this table was gathered by
asking teachers: "Please describe how you used a computerized technology tool with
your student who improved in mathematics" fourteen participants responded to this
question, and five chose not to respond. After collecting the data, the researcher
created a chart of how teachers used computerized technology with their students who
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improved in mathematics. Afterwards, the researcher reported the common responses
in a frequency chart.
Table 3
Frequency Chart of the Technology that Improved Students' Performance in Math

Technology

Frequency

Math programs (F ASTT)

3

Support programs (ex: Math Blasters)

3

Interactive math games (on computers)

3

Do not use technology

5

Note. Frequency chart of technologies used by teachers to improve students'
performance in mathematics. N= 14
As shown in Table 3, math programs (e.g., FASTT), support programs (e.g.,
Math Blasters), or interactive math games (on computers) are the most common
technologies used to improve students' performance in mathematics.
Figure 11 shows the distribution of data based on the Survey Question:
"Which was most important to the improvement of the fourth-grader that you selected
for this study, if any?" Fourteen participants responded to this question and five
participants chose not to respond.
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Figure 11. Participant Responses to Survey Question: Which was most important to
the improvement of the fourth-grader that you selected for this study, if any? N=14.
As shown in Figure 11, the majority of participants indicated that using
students' own instructional aids or technologies was most important to the
improvement of fourth-graders' performance in mathematics. Seven participants
(50.0%) stated that using student's own instructional aids (such as diagrams in
concept maps) was most important to the improvement of their fourth-graders'
performance in mathematics, five participants (35.7%) stated that using different
technologies (for example: Tangram Puzzles, virtual manipulatives, or Logo
Programming) was most important to the improvement of their fourth-graders'
performance in mathematics, and two participants (14.3%) stated that they do not use
instructional aids with students.
In addition to the above responses, this question also asked teachers to include
any additional comments about the most important aspect of instructional aids that
helped in improving student performance in mathematics. Out of the five comments
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that teachers provided, one teacher indicated that using mathematics tutorials on the
computer was most important in improving student performance in mathematics, two
teachers indicated that setting high expectations was most important in improving
students performance in mathematics, one teacher indicated that re-teaching and
repetition were most important in improving student performance in mathematics,
and one teacher indicated that having many adults in the classroom that work with
students was most important in improving student performance in mathematics.

Incentives
The following data is a presentation of teacher responses about the impact of
incentives on fourth-graders' improvement in mathematics. Figure 12 shows the
distribution of data based on the Survey Statement: "Providing my fourth-grader with
incentives in the forms of bonus points helped himlher to improve in mathematics."
Nineteen participants responded to this question.
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Figure 12. Participant Responses to Survey Statement: Providing my fourth-grader
with incentives in the forms of bonus points helped him/her to improve in
mathematics. N=19.
As shown in Figure 12, the majority of participants Strongly Disagreed or
Disagreed with the statement. Six participants (31.6%) Strongly Disagreed with the
statement, five participants (26.3%) Disagreed with the statement, five participants
(26.3%) had No Opinion, three participants (15.8%) Agreed with the statement, and
no participants (0.0%) Strongly Agreed with the statement.
Figure 13 shows the distribution of data based on the Survey Statement:
"Providing my fourth-grader with specific praise has encouraged him/her to improve
in his/her mathematical performance." Nineteen participants responded to this
question.
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Figure 13. Participant Responses to Survey Statement: Providing my fourth-grader
with specific praise has encouraged himlher to improve in his/her mathematical
performance. N=19.
As shown in Figure 13, all participants Agreed or Strongly Agreed with the
statement. No participants (0.0%) Strongly Disagreed with the statement, no
participants (0.0%) Disagreed with the statement, no participant (0.0%) had No
Opinion, eight participants (42.1 %) Agreed with the statement, and eleven
participants (57.9%) Strongly Agreed with the statement.
Figure 14 shows the distribution of data based on the Survey Statement: "My
fourth-grader improved in mathematics because he/she was given a task that he/she
found to be rewarding and interesting, and not because there was a reward to be
earned as a consequence of performing the task." Eighteen participants responded to
this question and one participant chose not to respond.
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Figure 14. Participant Responses to Survey Statement: My fourth-grader improved in
mathematics because he/she was given a task that he/she found to be rewarding and
interesting, and not because there was a reward to be earned as a consequence of
performing the task. N=18.
As shown in Figure 14, the majority of participants Agreed or Strongly
Agreed with the statement. No participant (0.0%) Strongly Disagreed with the
statement, one participant (5.6%) Disagreed with the statement, one participant
(5.6%) had No Opinion, twelve participants (66.7%) Agreed with the statement, and
four participants (22.2%) Strongly Agreed with the statement.
Figure 15 shows the distribution of data based on the Survey Question:
"Which was most important to the improvement of the fourth-grader that you selected
for this study, if any?" Nineteen participants responded to this question.
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Figure 15. Participant Responses to Survey Question: Which was most important to
the improvement of the fourth-grader that you selected for this study, if any? N=19.
As shown in Figure 15, the majority of participants indicated that praise was
most important to the improvement of their fourth-graders' performance in
mathematics. No participants (0.0%) stated that bonus points were most important to
the improvement of their fourth-graders' performance in mathematics, fifteen
participants (78.9%) stated that praise was most important to the improvement of
their fourth-graders' performance in mathematics, six participants (31.6%) stated that
a rewarding and interesting task (intrinsic motivation) was most important to the
improvement of their fourth-graders' performance in mathematics, and no
participants (0.0%) stated that they do not use incentives and praise in their
classrooms. (Note: the total number of responses is greater than nineteen, because
participants were allowed to give more than one answer to this question).
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In addition to the above responses, this question also asked teachers to include
any additional comments about the most important aspect of incentives that helped in
improving student performance in mathematics. Only one participant provided a
comment in which he or she indicated that knowledge of mathematics facts, high
expectations, and quality instruction were most important in improving student
performance in mathematics.
Integration of Mathematics
The following data is a presentation of teacher responses about the impact of
the integration of mathematics with other disciplines on fourth-graders' improvement
in mathematics. Figure 16 shows the distribution of data based on the Survey
Statement: "Integrating reading activities with mathematical problems helped in
improving my fourth-grader's mathematical performance." Nineteen participants
responded to this question.
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Figure 16. Participant Responses to Survey Statement: Integrating reading activities
with mathematical problems helped in improving my fourth-grader's mathematical
performance. N=19.
As shown in Figure 16, the majority of participants Agreed or Strongly
Agreed with the statement. One participant (5.3%) Strongly Disagreed with the
statement, two participants (10.5%) Disagreed with the statement, three participants
(15.8%) had No Opinion, nine participants (47.4%) Agreed with the statement, and
four participants (21.1 %) Strongly Agreed with the statement
Figure 17 shows the distribution of data based on the Survey Statement:
"Integrating writing with mathematics, for example: having students write
mathematical stories to solve math problems, was helpful in improving my fourthgrader's performance in math." Nineteen participants responded to this question.
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Figure 17. Participant Responses to Survey Statement: Integrating writing with
mathematics, for example: having students write mathematical stories to solve math
problems, was helpful in improving my fourth-grader's performance in math. N=19
As shown in Figure 17, the majority of participants Agreed or Strongly
Agreed with the statement. One participant (5.3%) Strongly Disagreed with the
statement, two participants (10.5%) Disagreed with the statement, five participants
(26.3%) had No Opinion, six participants (31.6%) Agreed with the statement, and
five participants (26.3%) Strongly Agreed with the statement.
Figure 18 shows the distribution of data based on the Survey Statement:
"Integrating art with mathematics, for example: having students draw mental pictures
or represent numerical information from mathematical scenarios graphically has
helped in strengthening my fourth-grader's mathematical performance." Nineteen
participants responded to this question.
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Figure 18. Participant Responses to Survey Statement: Integrating art with
mathematics, for example: having students draw mental pictures or represent
numerical information from mathematical scenarios graphically, has helped in
strengthening my fourth-grader's mathematical performance. N=19.
As shown in Figure 18, the majority of participants Agreed or Strongly
Agreed with the statement. Two participants (10.5%) Strongly Disagreed with the
statement, no participant (0.0%) Disagreed with the statement, one participant (5.3%)
had No Opinion, fourteen participants (73.7%) Agreed with the statement, and two
participants (10.5%) Strongly Agreed with the statement.
Figure 19 shows the distribution of data based on the Survey Statement:
"Integrating kinesthetic activities with math, for example: having students utilize their
motor skills while solving a math task has shown a positive influence in improving
my fourth-grader's mathematical performance." Nineteen participants responded to
this question.
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Figure 19. Participant Responses to Survey Statement: Integrating kinesthetic
activities with math, for example: having students utilize their motor skills while
solving a math task has shown a positive influence in improving my fourth-grader's
mathematical performance. N=19.
As shown in Figure 19, the majority of participants Agreed or Strongly
Agreed with the statement. One participant (5.3%) Strongly Disagreed with the
statement, no participant (0.0%) Disagreed with the statement, three participants
(15.8%) had No Opinion, ten participants (52.6%) Agreed with the statement, and
five participants (26.3%) Strongly Agreed with the statement.
Figure 20 shows the distribution of data based on the Survey Question:
"Which was most important to the improvement of the fourth-grader that you selected
for this study, if any?" Eighteen participants responded to this question and one
participant chose not to respond.
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Figure 20. Participant Responses to Survey Question: Which was most important to
the improvement of the fourth-grader that you selected for this study, if any? N=18.
As shown in Figure 20, the majority of participants indicated that integrating
art and kinesthetic activities with mathematics were most important to the
improvement of their fourth-graders' mathematical performance. Two participants
(11.1 %) stated that reading activities were most important to the improvement of their
fourth-graders' performance in mathematics, three participants (16.7%) stated that
writing activities were most important to the improvement of their fourth-graders'
performance in mathematics, five participants (27.8%) stated that art was most
important to the improvement of their fourth-graders' performance in mathematics,
seven participants (38.9%) stated that kinesthetic activities were most important to the
improvement of their fourth-graders' performance in mathematics, and one
participant (5.6%) stated that they do not integrate math with other disciplines.
In addition to the above responses, this question also asked teachers to include
any additional comments about the most important aspect of integration of
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mathematics that helped in improving student performance in mathematics. Out of the
three comments that teachers provided, one teacher indicated that teachers need to
integrate mathematics with all of the above disciplines (reading, writing, art, and
kinesthetic activities) in order for fourth-graders to succeed in mathematics; one
teacher indicated that giving students a variety of strategies to solve mathematics
problems was most important to student improvement in mathematics; and one
teacher indicated that praise, high expectations, quality instruction, and improved
knowledge of mathematics facts were most important in improving fourth-graders'
performance in mathematics.

Instructional Strategies
The following data is a presentation of teacher responses about the impact of
instructional strategies on fourth-graders' improvement in mathematics. The types of
survey questions that were used for this factor were in forms of a ranking question
and an open-ended prompt.
The first question presented in the instructional strategies section was the
ranking question. Table 4 shows the ranking of teacher responses to the Survey
Question: "Rank the following instructional strategies in order of importance in
improving your fourth-grader's performance in mathematics." Nineteen total
participants responded to this question, but not all participants responded to each part
of the ranking question.
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Table 4

Teachers' Responses about the Rank of Instructional Strategies
most effective

effective

least effective

not effective

Reciprocal peer tutoring strategy

13.3% (2)

40.0% (6)

46.7% (7)

0.0

Small group instructional strategy

83.3% (15)

11.1%(2)

5.6% (1)

0.0

Whole-class instructional strategy

12.5% (2)

50.0% (8)

37.5% (6)

0.0

Note. Teacher responses about the rank of instructional strategies from most effective
to least effective. The numbers in parenthesis represent the number ofparticipants.
N=19.
As shown in Table 4, the most effective instructional strategy that fifteen
participants (83.3%) picked was the small-group instructional strategy. The second
most effective instructional strategy that eight participants (50.0%) picked was the
whole-class instructional strategy. The least effective instructional strategy that seven
participants (46.7%) picked was the reciprocal peer-tutoring strategy.
The second question presented in the instructional strategies section was the
open-ended prompt. Table 5 shows the frequency chart of the Survey Question:
"Please describe an instructional strategy that you believe has the most significance in
improving your fourth-graders' achievement in mathematics? You may choose one of
the strategies listed above, or describe one of your own." After collecting the data, the
researcher created a chart of all teacher responses about the instructional strategies
that had the most significance in improving fourth-graders' performance in
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mathematics. Afterwards, the researcher reported the common responses in a
frequency chart. Nine participants answered this question and ten chose not to
respond. One participant named two instructional strategies that he or she believed
had the most significance in improving his or her fourth-grader's performance in
mathematics.
Table 5

Frequency Chart of Teacher Responses about an Effective Instructional Strategy
Instructional Strategy

Frequency

Small group instruction

6

Whole-class instruction

2

Individual instruction
(homework or students
create their own math problems)

2

Note. Teacher responses about effective instructional strategies that improve
students' performance in mathematics. N=9.
As shown in Table 5, most teachers indicated that small-group instructional
strategy has the most significance in improving fourth-graders' performance in
mathematics. Some teachers indicated that whole-class instructional strategy has the
most significance in improving fourth-graders' performance in mathematics. In
addition, some teachers indicated that individual instruction where students work
alone on homework or create their own mathematics problems is the most significant
strategy that improves fourth-graders' performance in mathematics.
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Open-Ended Prompts
The next set of questions of the survey contained open-ended prompts. These
questions were used to allow teachers to expand on their beliefs, and to provide depth
and meaning to the data. The survey contained seven open-ended questions. Five of
the questions asked teachers to provide an example of how each factor could improve
fourth-graders' performance in mathematics. One question asked teachers to describe
the most important factor that a teacher should consider in helping students improve
in mathematics. The last question of the survey allowed teachers to provide any
additional comments that they thought was relevant to the study.
The open-ended prompts were analyzed by using content analysis. After
collecting the data, researcher created a chart that listed all the keywords or patterns
from participants' responses. Then, the researcher created themes that represented all
the common keywords or patterns together, and the themes were presented in a
frequency chart.
Table 6 shows the frequency chart of the open-ended Question: "Based on
your teaching experience, give an example of how you think parental involvement
could improve students' performance in mathematics?" Sixteen participants answered
this question and three chose not to respond.

Student Improvement in Mathematics 67
Table 6

Frequency Chart of how Parental Involvement Improves Students' Performance
Themes (common key words or patterns)

Frequency

Parents help at home
(check homework, clarify
questions, study math facts,
or correct math errors)
in math activities)

14

Home and school interactions
(parents communicate with
teachers, parents become
familiar with their child's
responsibilities at school)

4

Parents help at school
(help in class, participate
in math activities)

3

Set realistic expectations

2

Provide a structured and
positive environment

1

Note. Frequency chart based on teacher responses about how parental involvement
improves fourth-graders' performance in mathematics. N= 16.
As shown in Table 6, most responses indicated that parental involvement at
home in which parents help students with homework, clarify questions, study
mathematics facts, or correct mathematics errors improves fourth-graders'
performance in mathematics. A few teacher responses indicated that home and school
interactions, and parental help at school improve fourth-graders' performance in
mathematics. The least common teacher responses indicated that setting realistic
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expectations and creating a structured and positive environment improve fourthgraders' performance in mathematics.
Table 7 shows the frequency chart of the open-ended Question: "Based on
your teaching experience, give an example of how you think instructional aids could
improve your students' performance in mathematics?" Sixteen participants answered
this question and three chose not to respond.
Table 7

Frequency Chart of how Instructional Aids Improve students' Performance
Themes (common key words or patterns)

Frequency

Provide students with
visual or hands-on manipulatives

11

U sing games to reinforce math
concepts or build conceptual knowledge

3

Using instructional aids to help with
independent practice

2

Note. Frequency chart based on teacher responses about how instructional aids
improve fourth-graders' performance in mathematics. N= 16.
As shown in Table 7, most responses indicated that providing students with
instructional aids in the form of visual or hands-on manipulatives improves fourthgraders' performance in mathematics. A few teacher responses indicated that using
games to reinforce mathematics concepts or build conceptual knowledge improve
fourth-graders' performance in mathematics. The least common teacher responses
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indicated that using instructional aids to help students with independent practice
improve fourth-graders' performance in mathematics.
Table 8 shows the frequency chart of the open-ended Question: "Based on
your teaching experience, give an example of how you think instructional strategies
could improve students' performance in mathematics?" Sixteen participants answered
this question and three chose not to respond.
Table 8

Frequency Chart of how Instructional Strategies Improve Students' Performance
Themes (common key words or patterns)

Frequency

U sing multiple strategies

7

Using small group instruction

3

Using real-world examples
and observations

3

Allowing students to work
hard to succeed and meet standards

2

U sing hands-on instruction

1

Allowing students to create their
own math problems

1

Note. Frequency chart based on teacher responses about how instructional strategies
improve fourth-graders' performance in mathematics. N= 16.
As shown in Table 8, most responses indicated that using multiple strategies
with students improve fourth-graders' performance in mathematics. A few teacher
responses indicated that using small-group instruction or real world examples
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improve fourth-graders' performance in mathematics. The least common teacher
responses indicated that allowing students to work hard to succeed and meet
standards, using hands-on instruction, or allowing students to create their own
mathematics problems improve fourth-graders' performance in mathematics.
Table 9 shows the frequency chart of the open-ended Question: "Based on
your teaching experience, give an example of how you think incentives could
improve students' performance in mathematics?" Sixteen participants answered this
question and three chose not to respond.
Table 9

Frequency Chart of how Incentives Improve Students' Performance
Themes (common key words or patterns)

Frequency

Giving a rewarding task to motivate s
students

5

Giving praise to motivate students

3

Building students' desire to learn
(ex: moving up levels in timed tests)

3

Engaging students in fun math
activities!contents

2

Rewards are not good for students

2

Creating a positive learning environment
to motivate students

1

Note. Frequency chart based on teacher responses about how incentives improve
fourth-graders' performance in mathematics. N= 16.
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As shown in Table 9, the most common responses indicated that giving a
rewarding task to motivate students improves their performance in mathematics. The
next most common teacher responses indicated that giving students praise or building
their desire to learn improves their performance in mathematics. The least common
teacher responses indicated that engaging students in fun math activities or creating a
positive learning environment improves their performance in mathematics. In
addition a few teacher responses indicated incentives are not good to be used with
students.
Table 10 shows the frequency chart of the open-ended Question: "Based on
your teaching experience, give an example of how you think integrating mathematics
with other disciplines (such as reading, writing, drawing, or physical activities) could
improve students' performance in mathematics?" Sixteen participants answered this
question and three chose not to respond. Some participants gave more than one
answer to this question.
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Table 10
Frequency Chart of how Integration of Math Improves Students' Performance
Themes (common key words or patterns)

Frequency

Integrating math with art to
visualize concepts

6

Integrating math with many
other disciplines together

4

Integrating math with writing

4

Integrating math with kinesthetic
activities (ex: acting)

3

Integrating math with reading to
understand word problems

2

Integrating math with science

1

Note. Frequency chart based on teacher responses about how integrating
mathematics with other disciplines improves fourth-graders' performance in
mathematics. N= 16.
As shown in Table 10, the most common responses indicated that integrating
mathematics with art improves fourth-graders' performance in mathematics. The next
common teacher responses indicated that integrating mathematics with many other
disciplines or with writing improves fourth-graders' performance in mathematics. The
least common teacher responses indicated that integrating mathematics with
kinesthetic activities, reading, or science improves fourth-graders' performance in
mathematics.
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Table 11 shows the frequency chart of the open-ended Question: "What do
you think is the single most important factor a teacher should consider in helping
students improve in mathematics?" Seventeen participants answered this question and
two did not answer. Some participants gave more than one answer to this question.
Table 11

Frequency Chart of the One Factor that Improves Students' Performance
Themes (common key words or patterns)

Frequency

Providing individual instruction
to meet each student's individual
needs and learning style

9

Providing review, practice, and
help with homework

3

Holding high expectations

2

Having enough teacher's knowledge
in subject matter

1

Providing a balanced math program

1

U sing different teaching approaches

1

Making connections with real life

1

Note. Frequency chart based on teacher responses about the single most important
factor a teacher should consider in helping students improve in mathematics. N= 17.
As shown in Table 11, the most common responses indicated that providing
individualized instruction to meet each student's individual needs and learning style
improves fourth-graders' performance in mathematics. The next common teacher
responses indicated that providing review, practice, and help with homework, or
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holding high expectations improve fourth-graders' performance in mathematics. The
least common teacher responses indicated that having enough teacher knowledge in
subject matter, providing a balanced mathematics program, using different teaching
approaches, or making connections with real life improve fourth-graders'
performance in mathematics.
The final question of the survey asked participants to provide any additional
comments that they thought was relevant to the study. Only two participants provided
additional comments. One Participant indicated that teachers should re-teach, slow
down, and provide enrichment. The second participant indicated that it is necessary
that teachers provide students with a range of modalities to choose from.
Summary
This chapter presented the findings on the study on teacher perceptions of
factors that contributed to fourth-graders' improvement in mathematics. The data was
collected by surveying fourth-grade teachers who teach mathematics. The survey
questions included demographic questions, Likert-scale items, a ranking question, and
open-ended prompts. Survey findings were presented in tables or figures. The study
conclusions and recommendations are presented in the next chapter.
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Chapter 5
Discussion, Conclusions, and Recommendations
Introduction
The purpose of this study was to compare teacher perceptions of factors that
contribute to improvement of their fourth-graders in mathematics with prior research
findings of factors that impact student success. The data was collected by surveying
fourth-grade teachers who teach mathematics, and the findings of the study were
analyzed and presented in Chapter 4. This chapter discusses the findings, presents
conclusions based on the research questions of the study, and offers recommendations
for future research.
The study investigated two research questions. The questions are:
1. Based on teacher perceptions, what factors contribute to fourth-grade student
improvement in mathematics?
2. Based on teachers perceptions, what aspects of five common factors related to
student success are related to the improvement of fourth-graders' achievement
in mathematics?
Discussion
The data revealed different results for each factor. The study's findings and
connections to the literature are discussed separately for each factor.
Parental involvement. Data shows that parental home and school interactions
received the highest percent of agreement among teacher responses. Figure 5 shows
that 42.1 % of responding teachers agreed or strongly agreed that parental home and
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school interactions improve fourth-grade students' performance in mathematics. In
addition, Table 6 shows that most teachers believe that parental involvement at home
in which parents help students with homework, clarify questions, study mathematics
facts, or correct mathematics errors improves fourth-graders' performance in
mathematics. The next most common teacher responses indicate that home and school
interactions in which parents communicate with teachers or become familiar with
their children's responsibilities at school improve fourth-graders' performance in
mathematics. Research by Fusion et aI., (2000) found that when efforts were made to
create home-school connections, human resources were found within the homes of
almost all students to support their mathematical achievement.
After analyzing the data about parental involvement, it was noted that only
one teacher agreed that parental volunteering at school improve students' learning in
mathematics (see Figure 4). Although many parents volunteer at school to support
their children's achievement, it was unexpected that many teachers did not think that
having parents volunteering in the classroom contributes to students' improvement in
mathematics, and this indicates that parents volunteering in the classroom is not a
factor that contributes to student improvement in mathematics.
By comparing teacher perceptions about parental involvement with previous
research about this factor, it is clear that many teachers did not agree with past
research findings about parental involvement. Many teachers did not believe that the
different aspects of parental involvement contribute to fourth-graders' improvement
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in mathematics. The main aspect of parental involvement that received that highest
percent of teacher agreements was parental horne and school interactions.

Instructional aids. Data shows that using students' own instructional aids
(such as diagrams in concept maps) received the highest percent of agreement among
teacher responses. Figure 9 shows that 84.2% of responding teachers agreed or
strongly agreed that using students' own instructional aids (such as diagrams in
concept maps) improves fourth-grader students' performance in mathematics. In
addition, Table 7 shows that most teachers believe that providing students with
instructional aids in the form of visual or hands-on manipulatives improves fourthgraders' performance in mathematics. Prior research affirms that instructional aids
such as concept maps are internal and external representations used to construct
structural networks that make the acquisition of knowledge easier or more effective
(Hasemann, & Mansfield, 1995).
After analyzing the data about instructional aids, it was surprising that using
technology as an instructional aid to help students improve in mathematics did not
receive the highest percent of agreement among other kinds of instructional aids. As
shown in Figure 10, only 56.2% of teachers agreed or strongly agreed that technology
related programs contribute to students' improvement in mathematics. This could be
because teachers may not have the software appropriate or training to understand how
to use technology to support students in mathematics. (see Table 2). Previous research
about the effects of technology confirms that technologies in the form of virtual
manipulatives, computerized Tangrams, or computer software support students'
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learning of mathematics (Hativa & Cohen, 1995; (National Library of Virtual
Manipulatives, 2007; Olkun, Altun, & Smith, 2005).
By comparing teacher perceptions about instructional aids with previous
research about this factor, it is clear that many teachers agreed with past research
findings about instructional aids. Many teachers indicated that allowing students to
use their own instructional aids in the forms of visual or hands-on manipulatives
contributes to fourth-graders' improvement in mathematics. The next aspect of
instructional aids that received the highest percent of teacher agreement was allowing
students to use technology to solve mathematics tasks.
Incentives. Data shows that praise received the highest percent of agreement
among teacher responses for the factor of incentives. Figure 13 shows that 100% of
responding teachers agree or strongly agree that praise helps students to improve in
mathematics. The next highest percentage of agreement among teacher responses
(88.9% total Agree and Strongly Agree) indicate that a rewarding and interesting task
(intrinsic motivation) helps students to improve in mathematics (see Figure 14). In
addition, Table 9 shows that most teachers believe that giving a rewarding task to
motivate students improves their performance in mathematics. The next most
common teacher responses indicate that giving students praise or building their desire
to learn improves their performance in mathematics.
In comparison with previous research, this finding agrees with a study by
Chalk and Bizo (2004) that concluded that specific praise motivates students to
remain on-task and to perform with better competency in mathematics at the same
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time. However, prior research by Whang and Hancock (1994) found no correlation
between providing students with a rewarding task (intrinsic motivation) and fourthgrade students' success in mathematics.
After analyzing the data about incentives, it was unexpected that only three
participants (15.8%) believed that providing students with incentives in the form of
bonus points helps them improve in mathematics. An opposing study by Oliver and
Williams (2006) indicates that rewards allow students to perform with greater
accuracy and completion than under a no-reward condition.
By comparing teacher perceptions about incentives with previous research
about this factor, it is clear that many teachers agreed with past research findings
about incentives. Many teachers agreed that praise and a rewarding and interesting
task are aspects of incentives that contribute to fourth-graders' improvement in
mathematics. However, only a few teachers indicated that bonus points contribute to
fourth-graders' improvement in mathematics.
Integration of mathematics. Data shows that integration of mathematics with

art received the highest percent of agreement among teacher responses for the factor
related to integration of other content into mathematics. Figure 18 shows that 84.2%
of responding teachers agree or strongly agree that integrating mathematics with art
helps in improving fourth-graders' performance in mathematics. In addition, Table 10
shows that most teachers believe that integrating mathematics with art improves
fourth-graders' performance in mathematics. This finding agrees with research by
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Casey (2004) that confirms that allowing students to use their spatial skills when they
draw mental relations strengthens their mathematical performance.
By comparing teacher perceptions about integration of mathematics with
previous research about this factor, it is clear that many teachers agree that integrating
mathematics with other disciplines helps in improving students' performance in
mathematics. Such findings were expected, and a study by Maida (2006) confirms
that integrating mathematics across the curriculum allows students to link
mathematics ideas in a natural, powerful way. Meanwhile, in this study, 78.9% of
teachers agreed or strongly agreed that integrating mathematics with kinesthetic
activities helps in improving fourth-graders' performance in mathematics (see Figure
19). Figure 16 shows that 68.5% of teachers agreed or strongly agreed that integrating
mathematics with reading helps in improving fourth-graders' performance in
mathematics. Figure 17 shows that 57.9% of teachers agreed or strongly agreed that
integrating mathematics with writing activities helps in improving fourth-graders'
performance in mathematics.
Instructional strategies. Table 4 shows that most teachers (83.3%) ranked

small-group instruction as the most effective instructional strategy in improving
fourth-graders' performance in mathematics. In addition, Table 5 shows that most
teachers believe that small-group instruction was the most effective strategy for
improving fourth-graders' performance in mathematics.
By comparing teacher perceptions about instructional strategies with
previous research about this factor, it is clear that many teachers agree that small-
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group instruction is an effective instructional strategy in helping fourth-graders' to
improve in mathematics. Research by Webb et aI., (2001) confirms that promoting
high-quality group work allows students to actively communicate, listen to each
other, and give detailed explanations about how to solve mathematics problems
instead of giving only answers. However, only a few teachers agreed that the peer
tutoring or the whole-class instruction improve fourth-graders' performance in
mathematics.
Conclusions

This section will present the answers to the research questions and
conclusions for the study.
Research question one. Based on teacher perceptions, what factors contribute

to fourth-grade student improvement in mathematics?
It can be concluded, based on the findings of this study, that several factors

contribute to the improvement of fourth-graders' performance in mathematics. These
factors are: allowing students to use visual or hands-on manipulatives, providing
students with praise, integrating mathematics with other disciplines such as art, and
providing students with individualized instruction are all factors that improve fourthgraders' performance in mathematics.
This study shows that the majority of responding teachers (84.2%) believe that
using students' own instructional aids in the forms of visual or hands-on
manipulatives improves fourth-graders' performance in mathematics (see Figure 9
and Table 7). All responding teachers (100%) believe that providing fourth-graders
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with praise improves their performance in mathematics (see Figure 13). In addition,
integration of mathematics with other disciplines received the highest percent of
teacher agreement among the other four factors that are related to students' success in
mathematics (see Figures 16-19). Moreover, when asking teachers to indicate the
most important factor that a teacher should consider in helping students to improve in
mathematics, most teachers indicated that providing individualized instruction to
meet each student's individual needs and learning style improves fourth-graders'
performance in mathematics (see Table 11).
Therefore, based on the study findings of teacher perceptions related to the
factors that improve fourth-graders' performance in mathematics, it is concluded that
allowing students to use visual or hands-on manipulatives, providing students with
praise, integrating mathematics with other disciplines, and providing students with
individualized instruction are factors that improve fourth-graders' performance in
mathematics.
Research question two. Based on teacher perceptions, what aspects of five
common factors related to student success are related to the improvement of fourthgraders' achievement in mathematics?
After reviewing various studies about the five common factors related to
student success in mathematics, it was revealed that each factor contained different
important parts. In this study, these parts were labeled aspects. The second research
question investigated the aspects of the five common factors that contribute to fourthgraders' improvement in mathematics.
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Based on the study's findings, it is concluded that there are five aspects of
the five common factors related to student success that are also related to the
improvement of fourth-graders' achievement in mathematics. The most effective
aspect of parental involvement was identified as parental home and school
interactions; the most effective aspect of instructional strategies was identified as
using students' own instructional aids in the form visual or hands-on manipulatives;
the most effective aspect of incentives was identified as praise; the most effective
aspect of integration of mathematics was identified as integrating mathematics with
art; and the most effective instructional strategy was the small-group instruction.
The study shows that most teachers believe that parental home and school
interactions improve students' performance in mathematics (see Figure 5). In
addition, after asking teachers to choose the most effective aspects of parental
involvement that help fourth-graders' to improve in mathematics, the majority of
teachers chose parental home and school interactions (see Figure 7).
The most effective aspect of instructional aids that most teachers believe helps
fourth-graders' to improve in mathematics is using students' own instructional aids in
the forms visual or hands-on manipulatives (see Figure 9 and Table 7). In addition,
after asking teachers to choose the most effective aspects of instructional aids that
help fourth-graders' to improve in mathematics, the majority of teachers chose using
students' own instructional aids (see Figure 11).
The most effective aspect of incentives that most teachers believe helps
fourth-graders' to improve in mathematics is praise (see Figure 13). In addition, after

Student Improvement in Mathematics 84
asking teachers to choose the most effective aspects of incentives that help fourthgraders' to improve in mathematics, most teachers chose praise (see Figure 15).
The most effective aspect of integration of mathematics that most teachers
believe helps fourth-graders' to improve in mathematics is integrating mathematics
with art (see Figure 18). In addition, after asking teachers to choose the most effective
aspects of integration of mathematics that help fourth-graders' to improve in
mathematics, the majority of teachers chose integrating mathematics with kinesthetic
activities, and the second choice was integrating mathematics with art (see Figure 20).
The most effective instructional strategy that teachers believe helps in
improving fourth-graders' performance in mathematics is small-group instruction (see
Table 4). In addition, when asking teachers to describe an instructional strategy that
they believe has the most significance in improving fourth-graders' performance in
mathematics, most teachers chose small-group instruction (see Table 5).
Therefore, based on the study findings, it is concluded that parental home
and school interactions, using students' own instructional aids in the form of visual or
hands-on manipulatives, praise, integrating mathematics with art, and small-group
instruction are the aspects of the five common factors related to student success that
are also related to the improvement of fourth-graders' achievement in mathematics.
Recommendations

The following recommendations are addressed for future research that is
related with surveying teachers to obtain their perceptions about their students'
achievement in mathematics.
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The first recommendation is that the researcher should ensure that the
language of the survey is clear. If participants find a difficult time in understanding
the meaning of questions, statements, or directions, then they might be discouraged
from completing the survey. In addition, some results might not be accurate if
participants misunderstand the questions. Therefore, it is worthwhile that the
researcher checks for language clarity, proofreads the writing, and seeks additional
feedback from peers and supervisors before passing the survey to participants.
The second recommendation is surveying a broader range of grade levels for
the teachers instead of just one grade level. This recommendation is to provide a
larger sample of participants to complete the survey.

Final Thoughts
The researcher has investigated the topic of student improvement in the area
of mathematics based on personal interests in advancing her own professional
practice. It is hoped that others will benefit from these findings as well. With
performance in mathematics being a primary target of many schools today due to low
test scores and a concern about low numbers of students excelling in, and choosing,
mathematics for their careers, findings will provide additional insight into how
elementary teachers can influence the performance of their students in mathematics.
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Appendix A: Survey
Factors that Contribute to Improving Fourth-Graders' Performance in Mathematics
1. Information and Consent
Hello!
My name is Joanna Salek. I am a graduate student at California State University San
Marcos. I am conducting a survey of California fourth-grade teachers who teach
mathematics to identify factors that contributed to student improvement in
mathematics for students previously in their class. I have identified factors that prior
research has shown are related to student success in mathematics as a foundation for
the survey questions. They are: parental involvement, instructional aids (including
technology), instructional strategies, incentives, and integrating mathematics with
other disciplines.
There are 33 questions in the survey and it will take approximately 25-30 minutes to
complete. Your participation is voluntary. You may terminate the survey at any time
without any consequence to you. Your identify will remain anonymous.
There are minimal risks to this survey. Risks include the time it takes you to complete
the survey, boredom, or difficulty in recalling information.
This survey will be available for you beginning October 9th and will remain open
until October 31 st unless more time is needed to collect 50 responses. Responses are
password protected and only the researcher has access to the data.
The benefits of this study are that the findings will help fourth-grade teachers better
understand the most effective factors that contribute to fourth-graders' improvement
in mathematics. Survey findings will be available in the middle of January, 2009 at:
http://salek001.googlepages.comlsurveyfindings . Your participation is greatly
appreciated.
If you have any questions about the survey, I will be happy to answer them via e-mail
at salek001@csusm.edu or by phone at 9514402383. You may also contact my
faculty adviser: Dr. Katherine Hayden at khayden@csusm.edu or 7607508545.
If you agree to participate in this anonymous survey, please click the next button to
give your consent and access the survey.
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2. Demographic Questions
Directions: Please answer the following demographic questions to the best of your
knowledge.
1. How many years have you been teaching fourth-grade math?

r

less than 5 years
between 5 and 10

r

between 10 and 15
15 and more

2. How many years have you been teaching elementary school?
less than 5 years
between 5 and 10

r

between 10 and 15
15 and more

The following information will allow me to identify the demographics for student
populations who attend your school. School names will not be used in the report of
the findings.
3. What is the name of your school district?

4. What is the name of your school?
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5. What technology is available in your class and school for students to
use? (include in the classroom, labs, library, and any other area where
computers are accessible to students).
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3. Directions
To answer the next set of questions, think of:
A student who made a significant improvement in mathematics while in your fourthgrade classroom. Significant improvement is defined as a change in grade over at
least half the year by one and a half grade levels.
For example, they may have gone from D to C+, from C to B+, or from B- to A. To
further explain, a scenario follows:
A student came into your classroom and received poor grades in math in the
beginning of the year. After following some interventions with him/her, you noticed
an improvement in his/her overall performance. Some possible interventions might
have been: extra tutoring, change in the home environment, differentiation in your
teaching techniques or something completely different. The purpose of the survey
questions is to gain insight into what factors contributed to your students'
improvement in mathematics. You will be asked questions on the following pages of
the survey to determine the factors that contributed to your fourth-graders'
improvement in mathematics based on your perspective and knowledge.
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4. Parental Involvement
Based on your knowledge, answer the following questions related to parental
involvement as related to the student you have selected as showing a significant
improvement in mathematics while in your classroom. If you do not know the answer
to the statement, choose "no opinion".

1. The parents of my student who improved in mathematics set high
expectations, created a warm living environment, and encouraged their
child's autonomy. (Note: all parts must be present to mark agree)
strongly disagree
disagree
no OpInIOn
agree
strongly agree
2. The parents of my student who improved in mathematics volunteered
at school.
strongly disagree
disagree
no OpInIOn
agree
strongly agree
3. The parents of my fourth-grader who improved in mathematics
maximized their interactions between the home and school
environments.
strongly disagree

r

disagree
no OpInIOn
agree
strongly agree
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4. The parents of my fourth-grader who improved in mathematics were
BOTH available to support his/her learning.

strongly disagree
disagree
no opinion
agree

r

strongly agree

5. Which was most important to the improvement of the fourth-grader
that you selected for this study, if any:

Parents that set high expectations, create a warm living environment, and
encourage their child's autonomy (all three parts together)
Parent volunteering at school.
Horne/school interaction
Involvement of both parents
Other, please explain:
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5. Instructional Aids
Based on your knowledge, answer the following questions related to instructional aids
as related to the student you have selected as showing a significant improvement in
mathematics while in your classroom. If you do not know the answer to the statement,
choose "no opinion".
1. I believe that using instructional aids (for example: 10 base blocks)
has helped in improving my student's achievement in math.
strongly disagree

r

disagree
no OpInIOn
agree
strongly agree

2. Using his/her own instructional aids (such as diagrams and concept
maps) helped my fourth-grader to improve in mathematics.

r

strongly disagree
disagree
no OpInIOn
agree
strongly agree

3. Technology related programs (for example: computer-based Tangram
Puzzles, Microsoft Excel, Inspiration, or virtual manipulatives),
contributed to my student's improvement in mathematics.
Note: Tangram are puzzles that consist of seven pieces. Students are
asked to form an object with the seven pieces.
Virtual Manipulatives are digital objects that can be manipulated,
usually with a mouse in a computer.
strongly disagree
disagree
no OpInIOn
agree
strongly agree
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4. Please describe how you used a computerized technology tool with
your student who improved in mathematics.

5. Which was most important to the improvement of the fourth-grader
that you selected for this study, if any:

Using student's own instructional aids (such as diagrams in concept maps).
Using different technologies (for example: Tangram Puzzles, virtual
manipulatives,
or Logo Programming)
I do not use instructional aids with students
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6. Incentives
Based on your knowledge, answer the following questions related to incentives as
related to the student you have selected as showing a significant improvement in
mathematics while in your classroom. If you do not know the answer to the statement,
choose "no opinion".
1. Providing my fourth-grader with incentives in the forms of bonus
points helped him/her to improve in mathematics.
strongly disagree
disagree
no OpInIOn
agree

r

strongly agree

2. Providing my fourth-grader with specific praise has encouraged
him/her to improve in his/her mathematical performance.
Note: Specific praise is an expression or approval to a specific behavior
such as affirming a correct answer (Chalk & Bizo, 2004).
strongly disagree
disagree
no OpInIOn
agree
strongly agree
3. My fourth-grader improved in mathematics because he/she was given
a task that he/she found to be rewarding and interesting, and not
because there was a reward to be earned as a consequence of
performing the task.
strongly disagree
disagree

r
r
r

no OpInIOn
agree
strongly agree
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4. Which was most important to the improvement of the fourth-grader
that you selected for this study, if any:
bonus points
praise
a rewarding and interesting task, and not because there was a reward to be earned
as a consequence of performing the task.
I do not use incentives and praise in my classroom.
Other, pleas explain
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7. Integrating Mathematics with Other Disciplines
Based on your knowledge, answer the following questions related to integrating
mathematics with other disciplines as related to the student you have selected as
showing a significant improvement in mathematics while in your classroom. If you
do not know the answer to the statement, choose "no opinion".
1. Integrating reading activities with mathematical problems helped in
improving my fourth-grader's mathematical performance.
strongly disagree
disagree
no OpInIOn
agree
strongly agree
2. Integrating writing with mathematics, for example: having students
write mathematical stories to solve math problems, was helpful in
improving my fourth-grader's performance in math.
strongly disagree
disagree
no OpInIOn

r

agree
strongly agree

3. Integrating art with mathematics, for example: having students draw
mental pictures or represent numerical information from mathematical
scenarios graphically, has helped in strengthening my fourth-grader's
mathematical performance.

r

strongly disagree
disagree
no OpInIOn
agree

r

strongly agree
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4. Integrating kinesthetic activities with math, for example: having
students utilize their motor skills while solving a math task, has shown
a positive influence in improving my fourth-grader's mathematical
performance.
strongly disagree
disagree
no OpInIOn
agree
strongly agree
5. Which was most important to the improvement of the fourth-grader
that you selected for this study, if any:
reading activities
writing activities
art
kinesthetic activities
I don't integrate math with other disciplines.
Other, please explain:
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8. Instructional Strategies
Based on your knowledge, answer the following questions related to instructional
strategies as related to the student you have selected as showing a significant
improvement in mathematics while in your classroom.

1. Rank the following instructional strategies in order of importance in
improving your fourth-grader's performance in mathematics.
Reciprocal peer tutoring: an instructional strategy that requires
students to interact and help each other to solve problems.

Most effective
Reciprocal
peer tutoring
Small group
instructional
strategy
Whole-class
instructional
strategy

effective

least effective not effective

r

r

r

2. Please describe an instructional strategy that you believe has the
most significance in improving your fourth-graders' achievement in
mathematics? You may choose one of the strategies listed above, or
describe one of your own.
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9. Open-Ended Questions
Please answer the following open-ended questions based on your experience with
teaching fourth-grade mathematics:

1. Based on your teaching experience, give an example of how you think
parental involvement could improve students' performance in
mathematics?

2. Based on your teaching experience, give an example of how you think
instructional aids could improve your students' performance in
mathematics?

3. Based on your teaching experience, give an example of how you think
instructional strategies could improve students' performance in
mathematics?

4. Based on you teaching experience, give an example of how you think
incentives could improve students' performance in mathematics?

5. Based on your teaching experience, give an example of how you think
integrating mathematics with other disciplines (such as reading, writing,
drawing, or physical activities) could improve students' performance in
mathematics?
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10. Final Questions
What do you think is the single most important factor a teacher should
consider in helping students improve in mathematics?

2. Comments

Thank you for your participation!
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Appendix B: E-mail for Math Leaders and Administrators
Dear Sir or Madam,
My name is Joanna Salek. I am a graduate student at California State University San
Marcos. I am currently working on my Master's thesis, and I am doing a study to
identify factors that contribute to fourth-graders' improvement in mathematics based
on teachers' perceptions. There are 33 questions in the survey and it will take
approximately 25-30 minutes to complete.
I would be very grateful if you could forward this e-mail to possible participants. A
criterion for participants in the study is:
Currently teach fourth-grade math in a self contained classroom.
Teachers will be asked to self identify if they meet the criteria for participating in this
study. An information sheet is attached to this e-mail and the link below provides a
direct link. If teachers volunteer to participate in the survey, they will click on the link
below and review the information and consent page. They will then click the "next"
button to agree to participate and access the survey questions. Participants' identity
will remain anonymous in this study.
Survey Link:
http://www.surveymonkey.com/s.aspx?sm=si 2b7cugl04CgTOOwu4Ac9Q 3d 3d
This survey will be available beginning October 9th and will remain open until
October 31st unless more time is needed to collect 50 responses. Responses are
password protected and only the researcher has access to the data.
Survey findings will be available in the middle of January 2009 at:
http://salek001.googlepages. com!surveyfindings
Thank you very much for your efforts and help in distributing this survey to possible
participants.
If you have any questions about the survey, I will be happy to answer them via e-mail
at salekOO l@csusm.edu or by phone at 951 440 2383. You may also contact my
faculty adviser: Dr. Katherine Hayden at khayden@csusm.edu or 7607508545.
Sincerely,

Joanna Salek

~.
California State University
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SAN MARCOS

Appendix C: INFORMATION SHEET
Joanna Salek a graduate student at California State University San Marcos is
conducting a study to identify factors that contribute to fourth-graders' improvement in
mathematics based on teachers' perceptions. The data for the study will be gathered
through an anonymous survey. Participants must meet the following criteria:
Must be a current fourth-grade math teacher in a self-contained classroom
The survey link was e-mailed to district and county mathematics specialists, recognized
leaders from professional organizations that represent mathematics educators, as well as
district administrators and faculty from College of Education who were then asked to
forward it to teachers along with this information sheet. Teachers who meet the criteria
above can access the survey through the link provided below.
The survey contains 33 questions and is expected to take approximate 25-30 minutes to
complete. The risks attached to this study are minimal. Risks include the time it takes to
complete the survey, boredom, or difficulty in recalling information. However,
participants will have the option to skip questions and/or stop the survey at any time and
there will not be any consequences if they choose not to participate. Participants'
identity and referring individuals will remain anonymous.
This survey will be available beginning October 9th and will remain open until October
23rd unless more time is needed to collect 50 responses. Responses are password
protected and only the researcher has access to the data. Only one survey question is
required that will confirm you have at least five years experience. All other questions
may be skipped if desired.
The benefits of this study are that the findings will help fourth-grade teachers better
understand the most effective factors that contribute to fourth-graders' improvement in
mathematics. Results ofthe study will be displayed in a Web Page in January 2009.
The link of the Web Page is: http://salek001.goog1epages.com/surveyfindings
This study has been approved by the Cal State San Marcos Institutional Review Board
(IRB). If you have any questions, please contact the researcher [Joanna Salek,
951-440-2383, e-mail: salek001@csusm.edu], or the researcher's advisor/professor,
(Dr. Katherine Hayden, 760-750-8545) If you have any questions about participants'
rights for participating in this research, you may contact our Institutional Review
Board at 760-750-4029.
Teachers who are willing to participate and meet the above criteria, can access the
survey at this: link:
http://www.surveymonkey.com/s.aspx?sm=si 2b7cuql04CgTQOwu4Ac9Q 3d 3d
Joanna Salek

