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ABSTRACT

Research shows that children of different backgidswand cultures learn and
perform differently in mathematics despite simitgelligence levels and mathematics
instruction (Alvarez & Bali, 2004). Ethnomatheneatstrives to explore and explain
such phenomena in terms of the complex role cuftlags in one’s background
experiences and perceptions that influence cognéral how school is experienced
(Ascher, 1991; Barton, 1996; Bishop, 1994; D’Amoo4994). The importance of
recognizing and utilizing the mathematical concemisedded in students’ everyday
activities is stressed in the field of ethnomathiéesgAscher, 1991; Bishop, 1994;
Presmeg, 1998). In order to relate students’ dsichool experiences to content learning
for the most accessible, effective math instrugtemucators must have a deep
understanding of students’ experiences and howemnadtical concepts relate to these.

This qualitative research aims to shed lightrendut-of-school activities that a

group of 4" grade students from the same rural area of thechamtry of South Carolina
participate. The manner in which the students@pédte in these activities, including
any use of mathematical concepts, was exploretecnique called dialogue journaling,
in which students write about their out-of-schoxperiences with the teacher responding
with written questions and comments (Peyton, 1983} tailored for the purposes of
math education. This dialogue journaling was usddarn about students’ activities,
any utilization of mathematical concepts involvadhese activities, and students’

perceptions of the embedded mathematics. Theatsimwere also explored as a means

iv
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for classroom teachers to encourage students tg apgge mathematical concepts in
their out-of-school activities.

It was found these students participate in a laagge of daily activities.

Activities that were common for many of the studentluded watching television,
riding bikes, playing on the computer, playing vwdgmes, sports, horseback riding,
hunting, riding four-wheelers, golf carts, and gots. Some activities were unique to
individuals such as observing spiders and modétirigshion shows.

Mathematical ideas embedded in the manner in wihiebe students participate in
their activities began to emerge. These conceptade simple counting, skip counting,
patterns, using money, measuring and estimatirigrdie and weight, division, and
probability. The students did not readily perceivemselves as using many
mathematical ideas during their activities. Mathéoal ideas that were recognized by
students include simple counting, using money, raedsuring.

Dialogue journals proved to be an efficient strgtiy learning about activities in
which students participate, how they participatsunh activities, and their perceptions
of these activities. The majority of the studdiktsd having written conversations with
their teacher in the dialogue journals, but didlikat having to respond in the journals
for homework.

Dialogue journals were able to be used to encousadepush students to apply
more mathematical thinking when considering thaitydactivities in some cases, but not

all.
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CHAPTER1

MATH + CULTURE = MORE QUESTIONS

Research Statement

It is difficult to discuss the state of mathematieaching and learning in the U.S.
without hearing a reference to the Trends in Irgeamal Mathematics and Science Study
(TIMSS). Due to the United States’ low performanceTIMMS in relation to other
industrialized nations, attention on how mathensasdaught in select Asian countries
has increased dramatically as American educatoksftwr the key to success for
effective math teaching. Now knowledge of Singapdeth, a teaching method
developed to emulate math instruction in Singapaseyell as how the Korean standards
compare to the typical U.S. state’s standards @mewon among American math
educators (Hoven & Garelick, 2007). The latest TIBIk&port of 2007 has shown
overall improvement for the United States, but wébe and ethnic disparities causing
continued concern (Kirkpatrick, 2009).

A recent trend in mathematics education in the éthBtates is the transition to
Common Core State Standards. These standardslexgoped as a means to provide
all students, despite their location, to be tawgti the same clear, high expectations that
should enable them to be successful in collegecardfeers (National Governors
Association Center for Best Practices, 2010). thig point, 45 states, the District of
Columbia, four territories, and the Department efédhse Education Activity have

adopted these standards (National Governors Adgmtidenter for Best Practices,
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2010). The National Council of Teachers of Matagas (NCTM), an organization
whose aim is to support teachers in providing edplét mathematics education, is on the
coalition for effective implementation of theserstards
(nctm.org/standards/mathcommoncore/).

Whether one is looking at math education and aelnient at the international,
national, or local level, it is hard to ignore difénces that emerge for students of
different cultures, races, and backgrounds. Ipailhts to discrepancies in student access
to math learning. Investigating the instructiopedctice of teaching in countries, states,
counties, and schools that have experienced maoeessi than others is important. It is
natural to learn from and share ideas with oth&ust with the continually deepening
understanding of the nuances of culture the questiost be asked: How feasible is it to
borrow or lend educational ideas and practices gnadferent cultural groups? In light
of the advantage many Asian countries seem to imavathematics education as well as
the achievement gap for minority racial and etlgnaups, the role of culture in math
education must be thoroughly explored. The resiltich explorations have
implications for how comparative research is coted@nd used. These results also
affect how knowledge of the cultural backgroundeddicators and students is utilized
for more effective instruction.

Research in ethnomathematics over the last tteeades has deepened our
understanding of the role of culture in mathemagidscation. It leads us to pose new
guestions and to reframe old ones. How do the daalth practices among different
gender, socioeconomic, and cultural groups compé&fééctive teaching recognizes and

utilizes the fact that students bring their indivadl experiences and funds of knowledge
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into the classroom. How do we acknowledge andstis#ents’ cultural backgrounds to
build effective and appropriate curriculum, withdaiting into the pitfalls that can incur
when an outsider “expert” tries to interpret anacgl value on components of another’s
culture?

The search for understanding how mathematical gia@e most effectively
taught and learned is a never ending journey facatbrs. The importance of relating
students’ experiences and interests to contemilegars commonly recognized among
educators. In order to achieve math instructi@ donnects to students’ experiences and
interests, educators must have an understanditiggnfspecific students’ interests and
how mathematical concepts relate to these interd$tey must have avenues to help
them utilize this information for more effective thanstruction.

Research Purpose

The purpose of this research is to add to the kedgé base of the everyday use
of mathematics as it is found in children’s outsafiool activities. The study sheds light
on the activities and experiences Bfgtade students from a rural community in South
Carolina’s Lowcountry, a unique region whose daigthematical practices have
experienced little investigation.

This research also aims to give insight into ahearmethod, dialogue
journaling, which may assist classroom teachetscovering math concepts embedded
in students’ out-of-school activities as well as\pde an avenue for teachers to guide
students to utilize more mathematical conceptha@sé activities. Research on dialogue
journals in math class have centered on the ugriofals as a means for students to

organize and explain their thinking about a speg@foblem or math in general. (Koirala,
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2002; Burns & Silbey, 2001; Gordon & Maclnnis, 1988rasi & Rose, 1989; Bell &
Bell, 1985; Nahrgang & Peterson, 1986). Dialopgugnaling as a means to encourage
math applications outside of school has not besearehed. The purpose of expanding
this understanding is for its use in making mofenmed and appropriate decisions in
curriculum design, leading to more effective teaghand learning of mathematics with
this population.
Major Research Questions
The research questions under investigation are:
1. What kinds of everyday activities do a groupwél, 4" grade students from
the Lowcountry area of South Carolina participateutside of school?
2. What types of mathematical concepts, if ang,these students using in these
activities? How do these students perceive thetpa@tees in relation to
mathematical concepts?
3. How can dialogue journaling be used as a giyate gain information about
these students’ experiences and be utilized togengiaidents in further
mathematical applications within these activitiéstwice? How do these
students experience this strategy?
Type of Study
Maxwell (2005) described five research goals forol qualitative studies are a
good fit. These include understanding meaningHerparticipants, understanding
contexts in which participants act, and understagm@rocesses. With the overall
intention of expanding understanding about the e&pees and perceptions of a group of

students, this research is best undertaken witrahtative approach. Recognizing that
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“research design should be a reflexive processatipgrthrough every stage of a project”
(Hammersley & Atkinson, 1995, p.16), a flexible ig@swas used, allowing six case
studies involving surveys, interviews, and jourc@hversations to be conducted in the
most fitting time frame and manner. Conductingecstsidies is necessary in order to
produce intensive data that reveals mathematicadequis used in these students’ out-of-
school activities, to determine how these concamsused and perceived, and to better
understand how these students experience dialoguesling.

Conceptual/Theoretical Perspectives

There are many roads of educational philosophytla@ory that may lead one to
recognize the value of exploring the out-of-schaxdlvities of students within a
particular community. There are many roads that lead an educator to recognize the
value of exploring the use of dialogue journalingtnath learning. The two main
educational theories that led me to this pointgumded my research are
ethnomathematics and constructivist theory.

Ethnomathematics is the study of the history artlial roots of math education,
as well as the implicit math in everyday activit{@sAmbrosio, 1985; Skovsmore &
Vithal, 1997). A major goal of ethnomathematicsoisecognize culturally unique
mathematical practices and contexts and the condottween student experiences and
school mathematics (Orey, 2006). It is througk #thnomathematics lens that | was led
to explore the mathematical experiences in theyelagr life of students within the
particular cultural region of South Carolina’s Lawmntry.

Constructivist theory is the concept that peoplestact new knowledge by

connecting it to previous experience (Bruner, 196&nnella & Reiff, 1994; Richardson,
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1997). This complements ethnomathematic’s goatadgnizing connections between
school math and everyday experiences and led meplore dialogue journaling as a
strategy to build a connecting bridge.

Journal dialoguing in the English classroom is atiomed written conversation
between the teacher and student in which the teaekponds to student entries with
guestions and comments as a means of learning atumént backgrounds and to
develop literacy skills (Peyton, 1993). Dialogoaraling in the Mathematics classroom
refers to student writings reflecting on and explay the thinking processes involved in
various classroom math experiences (Borasi & R889)L For the purpose of this study,
dialogue journaling refers to a blending of thesesy a written conversation between the
teacher and student in which students’ free-tinivities were explored with a
mathematical lens, and students were encouraged¢agnize and apply more
mathematical concepts in their activities. Thisyfaf dialogue journaling was chosen
for its value as a means of learning about theatiathematic background of individual
students, as well as its value in forming a brittgeonnect classroom learning to
students’ everyday activities of school. It iss@@rinciples of ethnomathematics and
constructivism that influenced my analysis of data) searched for how well dialogue
journaling can uncover students’ ethnomathematieegnces and how well it can be
used to foster students’ application of math cotx€fhe dialogue journaling was also
used as a means of exploring students’ impressibmathematics learning and the
journaling strategy.

Situated Knowledge and Related Assumptions

Ever since | was a young student, | have been esiiabout culture and how

www.manaraa.com



others experience school in different settings. ivpatiable quest for information about
others in the context of school begins as eariypasime spent as a teacher cadet in high
school, choosing the topic of the Japanese eduetsystem for my final term paper in
1991. | also hounded the exchange students fousisans comparing their experiences
in their home school to our American school. La&bgperiences teaching in Slovakia,
Bulgaria, the Navajo Reservation, and in a predamtily racial minority school in South
Carolina only elongates my list of questions alibateffects of social class, race, and
culture on teaching and learning, as many seemingigal assumptions are proven to be
ill-conceived.

More recent events have led to a focus on mathematiucation. My oldest son
showed an early aptitude and interest in mathesatiso, my teaching duties narrowed
down for several years to primarily one subject{hm#/ith my ever growing awareness
of the importance of mathematics to solve mankimadst challenging problems, the
constant search to be a more effective mathema@cher for my students, as well as the
constant search for the best math resources tdesuppt my son’s schooling, naturally
led my explorations to run into topics such as §poge Math and ethnomathematics.

Another factor that shapes my perspective on nmenuction and learning is my
own experiences as a math student, my experiemeadidg it, loathing it, and being
confused by it. These memories motivate me tgesfor ways to make math
understandable for my students, so that they rewes to feel what | felt sitting in a
math classroom. Using an understanding of ethnoenadtics as a framework makes
sense to me because it recognizes the uniquendss etperiences of the student and

allows for this background to be the beginning p&n math instruction and learning.
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This helps reduce a disconnect between classrostmuation and the student’s life, a
disconnect that was never bridged for me as a stude

The most crucial assumption that | am making seagethe backbone for the
purpose of this research, the assumption that eatbt culture free and that math as
presented in school can look different than mathsasl in everyday activities (Presmeg,
1998). Based on the research about ethnomathesniaticcept that students have better
access to mathematical ideas and applications vdeas imbedded within a culture are
used for curriculum development (D’Ambrosio, 19&®rdes, 1998; Powell &
Frankenstein, 1997; Presmeg, 1998).

Another obvious assumption that | make within #tigdy is that mathematical
conceptganbe found imbedded in activities and the methodshith children chose to
play. | believe this assumption stems from myighias well as that of other educators,
to find ways in which to use a nonacademic topia apringboard to connect to required
academic content. It also stems from observatibmsyoown two boys at play, as they
chose to play games which require estimating, mewaguand adding or subtracting.

A third assumption made is that identifying math&oa concepts in a culturally
unbiased manner is difficult to achieve. A challeto research such as this is the
difficulty of breaking free of limits created by @s own cultural background and
experiences that could influence the identificabbmathematical concepts in children’s
games. As the primary instrument of research, nsgnkations were thus analyzed
through my worldview lens (Merriam, 1998). | haw@en a teacher in the public school
systems, teaching state math standards in preparfati state and national tests for the

past 13 years. This has surely drawn the boundafiey view of what constitutes real
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or valuable math and this must be dealt with ireotd not overlook mathematical
thinking intertwined in student activities.
Situating the Research Questions

The first two research questions explored areWWhat kinds of everyday
activities do a group of rural™4grade students from the Lowcountry area of South
Carolina participate in outside of school? andH9w do these students perceive these
activities in relation to mathematical concepts®3ehquestions are guided by concepts
founded in ethnomathematics research. Recogniagngole culture plays in the learning
of mathematics (Ladson-Billings, 1997; Gusteimlet1997) led me to question the
effects of Lowcountry culture on these studentstmexperiences in their free-time. My
third research question is: 3) How can dialogugnaling be used as a strategy to gain
information about these students’ experiences anatibzed to engage students in
further mathematical applications within these\atiis of choice? How do these
students experience this strategy? This groupuesiipns was developed using
principles of constructivist theory, the concettheople construct new knowledge by
connecting it to previous experience (Bruner, 196&nnella & Reiff, 1994; Richardson,
1997). Understanding the importance of linkingméag to past experiences led me to
explore the effectiveness of dialogue journalinged at encouraging more mathematical
usage during out-of-school activities.
Definition of Terms

Dialogue journalinga written conversation between the teacher amkst in which

students’ free-time activities is explored with athrematical lens, and students are

encouraged to recognize and apply more mathematcakepts in their activities through
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teacher comments and questions

Ethnomathematicsa field that refers to the intersection of cudtand math (Ascher,

1991) and explores the mathematical contributidredl @eoples, the math in everyday

practices of a culture, and the use of one’s caiftarinform math education

Everyday mathmath that is used in non-academic settings anddn-academic

purposes

Out-of-school activitiesany activity engaged in that is not school relateengaged in

for school purposes

Limitations

This research is designed to provide insight antionited researched population,
and as thus is not intended to be generalizaldéher children of the same age around
the country. Environmental and economic differesnoevitably led to some differences
in available activities and student interests.hgligh this research uncovered some out-
of-school activities that are similar or even ideatto students of another population,
broad generalization of study results is cauticamgainst. How children participate and
experience activities can vary greatly, and thastiers must explore their own particular
group of students. Intensive research was condueterder to help other educators
assess the applicability to their own student pajoorh.

In order to appropriately explore the researclstjaes posed, it is necessary to

10
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use my own students as participants, thus preggtitenpossibility of biases interfering
with the data gathering and/or analysis. Howethaes,was dealt with through constant
awareness, reflection, and communication on hosvrtiay have influenced conclusions
drawn (Maxwell, 2005).
Summary

This chapter has given some background to thetfagchas led to the questions
being posed, the goal of finding answers to thesstipns, and the theories undergirding
this research’s approach. Chapter Two more thdrigumpvers literature that informs
this particular research, and Chapter Three desxabd defends the design and
methodology proposed. Chapter Four presents aalgizas the data collected, and
Chapter Five addresses the research questions effaleng recommendations for future

research and implications for professional practice

11

www.manaraa.com



CHAPTER TWO
REVIEW OF RELATED RESEARCH

Culture and Learning

The role of culture in learning is of primary intpence to this proposed research.
Culture is defined as the values, traditions, r@hesthips, and worldviews of a group of
people united together by history, geography, laggy social class, and/or religion
(Nieto, 2000). According to Nieto, better undenstiag of attitudes and values inherent
in a culture is necessary for a deeper understgrafinow learning is affected by culture,
as it directly affects how one perceives, inteigrahd communicates learning.

In a document designed for an instructional sessmditled “The Classroom
Mosaic: Culture and Learning”, Darling-Hammond lef{(2012) point out that schools
have a culture in and of themselves, with its owms and ways of thinking. This
culture may be congruent or incongruent with theelehts’ home and community
cultures. Incongruity leads to complications faudents’ learning. An aim of
multicultural education is to remedy these mismesdby the use of aquity pedagogy
(Banks, 1993) in which all students have equal sste learning due to educators’
understandings, awareness, and ability to conmedests’ backgrounds to challenging
learning goals.

Garcia (1993) reviewed research on culturally digesettings in which academic
achievement was high and found that an emphastsmmunication between teachers

and their students was included as a common feaflmgrnals and questionnaires are
12
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recommended ways of learning about students’ backgls and communities in order to
inform a multicultural perspective of teaching (@y-Hammond et al., 2012). This
research explored the use of journal dialoguing flsm of communication emphasis.
Along with questionnaires, it served as a majoadgtthering tool to research the culture
of this particular Lowcountry community.

Ethnomathematics

Mathematics had traditionally been seen as vahaeculture free (Presmeg,
1998), aghe truth,immune to being influenced by or influencing biBsit research is
showing the impact that culture has on cogniticaddon-Billings, 1997). This points
educators to the importance of culturally releyaadagogy (Gustein et al., 1997).

The discourse around ethnomathematics brings blwancepts to the forefront
which helps frame research on the interplay ofuraland mathematics education.
Ethnomathematics is a term coined by D’ Ambrosi@g8) originally to refer to the
mathematics embedded in everyday practices oftaralgroup. This definition has
since been expanded by D’Ambrosio and debated mynt@2urrently, a fairly accepted
definition is that ethnomathematics includes thelgtof the history and cultural roots of
math education, as well as the implicit math inrggay activities (Skovsmore & Vithal,
1997).

Barton (1996) attempted to synthesize the vanvatings and perspectives on
ethnomathematics in his work. His research drawsifi@rent intentions of its use,
including for curriculum development, how mathermsgducation is culturally situated,
and researching how math education affects soaredysupports particular political

systems. Considering D’Ambrosio’s studies on tteeess of knowledge-making

13
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showing that different forms of thought can leadlifterent forms of math, Gerdes’s
stance that math education can serve liberatonygsas in recognition of the social
politics involved, and Bishop’s work on identifyipge-mathematical practices that are
present in every culture, Barton concludes thattmamon thread in ethnomathematics
is that it is an “interpretive program between maatld culture” (p.214).

In Vithal’'s and Skovsmore’s (1997) critique of etmathematics, they note the
similarities with critical math as both are a réattto modernization theory, being
greatly concerned with cultural imperialism. Frdmstbasis, a general theme of
ethnomathematics is to use the ideas imbeddednaatbulture for curriculum
development instead of importing a curriculum. dareg (1998) firmly ascribed to this
philosophy, calling for the recognition of studemthnicity as a resource in the
mathematics classroom. The danger in this isthhgistance, meant to affirm people’s
cultures, could be used as a basis for segregatitimsimilarities to the rhetoric used in
apartheid’s educational system (Vithal & Skovsmd$87). Another criticism they have
is that ethnomathematics is an ideological constind does not give enough attention to
the relations between culture and power.

Ascher viewed ethnomathematics as the interseofiomath and culture (Barton,
1996) which ties up many of the ideas presenteddditerature. It is this endeavor, to
discover where, when, why, how, and to what affieese intersections occur, that
provides a starting point for analyzing researdiusldiscussion and critiques of
ethnomathematics leads to useful guidelines anatot consider when looking at any
research that involves the teaching and learningathematics among various cultures.

How do we appropriately acknowledge students’ ecakun avoidance of “color blind”

14
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instruction that ultimately leads to the teachetifure becoming the only culture valued
(Presmeg, 1998), and yet avoid problems that caur Mvhen using the students’ culture
as a basis for instruction, such as the difficalaeising by having a member from the
outside trying to interpret and place value on congmts within another culture?

Rural Mathematics Education

Discourse on rural mathematics education aimsvaiatang and exploring the
unique context that the rural setting presentsifathematics education. Research
confirms that lifestyles, perspectives, and pnesitypical in rural communities contrast
with that of non-rural communities (Haas & Nachtjd®98; Nachtigal, 1982; Seal &
Harmon, 1995; Campbell & Silver, 1999; DeYoung, 3P9Due to factors such as
physical geography, history, and economic foundatioural cultures can even vary
greatly from one rural context to the next, withallsouthern Appalachia differing from
the rural Mississippi bayou for example (Bush, 2006onnect this recognition of
distinct rural cultures with the recognition thattare influences teaching and learning,
and the importance of understanding math educatiterms of its unique rural context
becomes apparent.

However, research focused on the rural contextathematics education is very
scant (Bush, 2005; Silver, 2003; Schultz, 2002;é&pel & DeYoung, 1999). Bush
(2005) observed that research on rural mathematidplace-based pedagogy is lacking
as is research on ethnomathematics that is foauséuae rural contexts.

Many of these contexts are rural, but oddly enotighialness” is rarely

considered as a salient influence. These studiesédcexclusively on differences

among the wealthy and impoverished, the powerfdltae oppressed, or the
majority and the ethnic minority. (p. 4)
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And despite research and literature recognizingithigueness of various rural settings,
none has been uncovered that explores math edugatibe southern Lowcountry. The
literature that does exist is typically focusedcommunities in the Appalachians or in
developing countries (Bush, 2005; Howley, C., Howl&., & Huber, 2005).

Existing literature on rural mathematics educab@ien includes a deficiency
theory perspective, in which underachievementefisield by middle and upper class
society, is explained in terms of a disadvantageshemic and social environment as
found in Danek’s, Calbert’s, and Chubin’s (1994atission. Other literature attempts to
reverse this trend by exemplifying the importantasng the advantages and strengths
of the rural setting as a basis to build mathemaducation upon (Howley, 2005;
Kannapel & DeYoung, 1999; Williams, 1989).

Finding ways to provide access to mathematics iegtmat connects to students’
lives and communities is a goal of those interestedral mathematics education (Greer
et al., 2009; Bush, 2005; Kannapel & DeYoung, 199h)an article on improving
research on mathematics education in rural seftBgsh (2005) stated that
ethnomathematics research can help rural educadarsect academic mathematics to
students and their communities, noting that ethritbematics makes more
comprehensive connections than place-based pedagtigistronger bridges between
mathematics and culture” (p.6). Barton (1996Fdssed various ethnomathematical
methodologies that are applicable to the goalsyferearch. One is that of descriptive
research in which student beliefs about mathematidsits teaching and learning is
explored. Another imathematizingn which a culture’s informal mathematics is

connected to formal ideas. This type of researgtlavinclude investigating teachers’
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strategies at connecting students’ lives and enwments with classroom math
instruction. Without understanding these percestiand roles of mathematics in its
rural setting, educators’ efforts may fall shorugh, 2005).

Constructivist Learning and Mathematics

Constructivism is the learning theory that peagastruct their own knowledge
by building on one’s existing ideas, experiencesl, @nderstandings (Van de Walle,
2007). Current understandings of constructivisemsfrom the research and writings of
Dewey, Piaget, Bruner and Vygostsky and are theuyidg foundation of many trends
in education (Cobb, 1996; Richardson, 1997). Thisstruction of new learning requires
active thinking on the part of the learner as neavning is integrated with what is
already known (Baroody, 1987; Fosnot, 1996; vors&tield, 1996). The depth and
number of connections made influences the extenéwflearning. Recognizing the role
that previous experiences play in learning new matieads constructivist educators to
not simply question whether a student understaradsmeept, but how he/she understands
it and what ideas to which the student is conngdfifan de Walle, 2007).

Literature on the topic points out that the chajlem doing this lies in
transforming this theory of learning into pract{@chardson, 1997; Mackinnon &
Scarff-Seatter, 1997). Fosnot (2005) warned tbastuctivism is not a theory of
teaching, but a theory about learning. Howeveg,rsted that analyzing this theory can
lead one to teaching strategies that support thetagction of authentic understanding
and suggests that supporting cognitive construc#mbe done by giving students
opportunities to seek out patterns and ways to htbde world mathematically, which

she refers to as mathematizing the activity. Gaoettuction helps “students construct

17

www.manaraa.com



their own ideas using ideas they already have” (ManValle, 2007, p. 28). As
Richardson (1997) pointed out, the constructi@sgroom aims to encourage
interactions of students’ prior and new learninggerstanding that integration will lead
to new knowledge not only being applied during sttaztivities, but applied to other
activities as well. A constructivist framework pgleducators understand how learning
occurs, but does not specify particular strategrenodels (Simon, 1995). Brooks and
Brooks (1999) recognized that commonalities in tosivist informed approaches can
be found however, including the focus on using stidnterests and prior experiences as
a spring board for new learning, as well as engingadialogue about understandings,
guestions, and experiences.

It is these understandings on constructivism tbattgo the relevancy of
exploring strategies undergirded by this constwigttiperspective. These strategies
enable the teacher to uncover students’ experieamm@&ncourage students’ involvement
with math learning by actively connecting acadelaarning to out-of-school life and
out-of-school life to academic learning.

Journals in the Classroom

Research and literature on the use of journaiseanmath classroom pertains to
journals in which students write to problem solesyanize thoughts, and express
mathematical concept understandings and difficulfizorasi & Rose, 1989; Burns &
Silby, 2001; 1986; Bell & Bell, 1985; Nahrgang &terson, 1986; Vukovich, 1985).

Burns and Silby (2001) pointed out several typeadvantages that math journals
give to math learning and instruction. Writing aba math problem or concept guides

students to work through confusions and gain deepeerstandings. Math journals are
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also a means of evaluation, revealing both strengidl weaknesses in student
understanding. They can be used as a reflectioponent at the end of a math lesson
allowing students to express their feelings aboatihytheir learning, concerns, and
guestions. Burns and Silby also gave suggestmmisdw teachers respond to students’
math journal entries, suggesting comments thatdéadkents to deeper thinking and show
interest in student thinking in place of generabadal comments.

Borasi and Rose (1989) examined the unique rolé joatnals play in
combating the limited view of mathematics that stud often hold. This narrow view of
mathematics merely entailing memorizing steps dotine exercises, leads to an
ineffective approach to learning for true, longieconceptual understanding. Borasi
and Rose suggested using writing in math to fatdidevelopment of deeper learning
and attribute this concept’s foundation to a Vyggts perspective of learning that
recognizes connections of writing as communicasod its role in learning. Journal
writing is thus seen as a meaning-making procesklibbg connections between what is
being learned to prior knowledge and experiencesy(idr, Lester, & Pradl, 1983).

This research expands the use of journal writorgriath instruction and learning
by focusing on its intersection with students’ gdives outside of school.

Math in Children’'s Games

There has been much researched and written amdego ancient and traditional
games used in various cultures that involve mattieaildahinking. Berken (2004) has
written about traditional games of cultural grogpsh as the Navajo and Maori.
Mosimege and Nkopodi (2009) researched the incatjmor of a traditional game in

classroom instruction in South Africa. Claudialdssky (1982) extensively researched
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three-in-a-row games used from ancient cultureotoputer games and has written a
book. Research such as this tends to focus og tlsngames to expose students to
activities involving math from other cultures ooifin the student’'s ancestors’ repertoire.

Research in the area of everyday use of mathesrtadic focused on the most
obvious required needs of math outside of schagh ss using money in stores.
Research focused on the everyday use of mathenmafiay activities, activities of
students’ choice, is either in reference to eanijdbood classroom’s play sessions or is
focused on one type of game. Research in thechistadents’ play activities has
primarily focused on what attracts them to theswiéies, health issues, social
interactions, or values transmitted (Newman e28l07; Lawry et al., 1995; Elkins et al.,
2004; Kremer-Sadlik & Kim, 2007). No research basn located yet that inventories
and categorizes the activities of choice of todayglents that utilize math concepts.
There also has been no research located that esgloe encouragement of further use of
mathematical concepts during students’ free tintieiies.

My research study connects the areas of the eagnyske of mathematics and
children’s free time activities in the Lowcountriy®outh Carolina. It enables us to see
what kinds of math the participating children atlimg to engage in when involved in
their chosen activities. This study explores hbase children experience educational
strategies aimed at increasing the use of matheahabncepts within these free time
activities. The overall aim was to identify whistathematical concepts these children
are encountering in their activities of choice, toatext in which these concepts are

used, and how this information can be utilizedxpaad children’s math experiences.
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Case Study

The case study as a research approach is covetied section due to its
pertinence to this study. The research questibtiiostudy define a particular group
that is to be studied in a particular moment iretinfrollowing Merriam (1998), this
group of students at this location represents aded system and therefore, is
recognized as a case. This research design is@pe when it is impossible to
separate the variables from its context (Yin, 19Min states that the use of a case study
is particularly useful for answeringw questions. Case studies are centered in real-life
contexts and produce a rich account of the phenomander study (Merriam, 1998).

There are numerous types of case studies, buttér can help categorize it,
such as descriptive or interpretive (Merriam, 1998gscriptive case studies describe,
typically with the intent of presenting informatiatout a topic that has received little
previous research. Interpretive case studiesralgmn description but additionally have
the intent of using the description to develop gatees to view in light of theory.

Interviews are always going to be a means of obtgidata in a qualitative case
study (Merriam, 1998). Its purpose is to helprigearcher understand things from the
participant’s perspective (Patton, 1990). In oftdegain the rich data needed to
illuminate the phenomenon under study, the reseammducts the interview with open-
ended questions, understanding that the particghefimies his/her world form his/her
unique perspective.
Summary

This chapter has provided a review of literatuggtipent to this study by both

informing this study and providing a lens throughieh every aspect can be viewed.

21

www.manaraa.com



The next chapter will describe the methodology stnategies chosen to gather and

analyze data.
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CHAPTER THREE

DESIGN ANDMETHODOLOGY

Methodological Approach

Following Merriam (1998), this study aims to focos discovery, insight, and
understanding from the perspectives of those b&tingjed” (p.1) and therefore followed
a qualitative design. This qualitative researajunesd a flexible design using grounded
theory principles as case studies and action relsésaiconducted. Conducting case
studies was necessary in order to unearth any matieal concepts that may be used in
these students’ play time, to determine how theseepts are used and perceived, and to
get at the specifics of how these students expegidialogue journals.
Site selection, criteria, and justification

Site selection for this research recognized tHétm@int geographic regions
contribute in the creation of a unique regionatung. Activities pursued, the way in
which these activities are pursued, and studeetEgptions of these activities are local-
culturally based. One rural area of a state iseqoivalent to another. Therefore, in
order to gain data that is truly representativetoflents living in rural areas of the
Lowcountry, a rural area of the Lowcountry musthe site chosen for the research. The
B.F. Elementary (pseudonym) school is in the Lowtny surrounded by a national

forest through which the Palmetto Trail, swampsl ereeks meander. Due to this
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location, there are not many businesses locatdteiarea. The school serves eight small
communities within a 30 mile radius. Most of tlesidents in this area attended B.F.
Elementary School as children, as did their parantsgrandparents. The majority work
outside of the area, thus limiting community paption at the school during the day.

B.F. Elementary has approximately 805 student§%3African-American,

79.5% Caucasian, and 1% other. This Title | sclhasl 73.95% of its students qualifying
for free or reduced lunch.

Last school year, B.F. Elementary continued itsditéon as an arts-infused
school by opening its Academy of the Arts prografhrough a lottery system, students
were selected to fill two classes at each gradel |énom ' through 8' grade. Interested
teachers applied and interviewed for selectioma&rés Academy teacher.

South Carolina adopted the Common Core Standatg44u2010. For South
Carolina, the 2012-2013 school year is consideredrasition year, 2013-2014 a bridge
year, and 2014-2015 a full implementation schoakryelhe Lowcountry school district
county in which the students of this study restdachers are expected to teach the
Common Core Standards on a daily basis, with ther@on Core Standard written in
daily plans, and the Common Core aim for each legssted in the class room and
referred to frequently during lessons.

B. F. Elementary School, as well as the schootidish which it lies, greatly
relies on the standardized test scores from thesiteaof Academic Progress (MAP), a
nationally normed test, and the Palmetto Assessofedtiate Standards (PASS), the
statewide test, to assess student, teacher, semubdistrict performance. Both tests

provide data considered for decisions such assmaiun the accelerated classes, special
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education classes, retention and promotion, anesomas for teacher incentives. These
test scores are poured over by administratorseachers during staff developments to
inform and direct class instruction and programs.

Participant selection, criteria, and justification

One class of # grade students who attend B.F. Elementary wasechios the
opportunity to participate in this study. Studeoitshe elementary level were chosen in
recognition of findings that racial achievementgapgin in the elementary years,
although research varies as to exactly when in@heany school this occurs (Alvarez &
Bali, 2004).

One aim of this research was to explore ways irckwvhiteacher may uncover
his/her students’ out-of-school activities andratsggy (dialogue journaling) that a
teacher may use to encourage the utilization okemuaith concepts in these everyday
activities. Thus it was necessary that this aatesearch be conducted by the
participants’ teacher. It was most feasible foramn class of 4 graders to be the
participating class in order for them to go throtigé experience in the manner that is
being explored, with the classroom teacher requgstiiestionnaires and dialogue
journals of them.

My class is one of two 4th grade Academy of thesA&tasses. Therefore, many of
the students were in the same class togetherdast guring their 3rd grade year. All but
five of the students were in the arts programyasir. During the open house at the
beginning of the school year, six out of the atiegd 4 parents informed me that their
student struggles with math. Standardized tesesamn both MAPS and PASS indicate

that the majority of the students in this classsdrenger in reading than in math.
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Every student in the class participated in theahidackground data gathering
guestionnaire and math attitude survey, as wallsasl a dialogue journal. These
students completed a final questionnaire and d#igurvey near the end of the three
month period. They were also presented questibostdheir experience with the
dialogue journaling as their last entry.

With the use of the data obtained in the initiakey, in conjunction with my
intimate knowledge of the students as their sefftamed classroom teacher, six students
were selected to participate in two interviews vglrent permission (Appendix D).
Purposive sampling was used due to the necessitgnang participants with the most
potential to add to the understanding sought aftéris study (Merriam, 1998). In order
to most accurately understand the activities thisig of students is involved in and their
perceptions of math involved, the case-study gadnts chosen represented the range of
the students in the classroom in terms of gendeg, interests, socioeconomics, math
performance, and math attitudes. Including theemiaf both boys and girls in this
research is of interest due to the effect cultare ltave on gender variations in math
attitudes and performance (Else-Quest, Linn, & H@f40). Following Maxwell
(2005), this purposeful sampling served the poimroviding data that would have been
missed with random sampling. The intensity sangdicriteria allowed not only the
inclusion of the ranges found but also ensuredttietypical student was also
represented in terms of common after-school actsit

The parents of these case-study students were tskedplete a questionnaire
about their child’s activities for both clarificah and triangulation purposes (Appendix

E).
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Methods

Due to the fact that students of different agekfaom different geographical
regions have access to different activities, thislysfocused on a group of'4rade
students from the same area. Twenty-four 4th gsadents in the same class in an
elementary school in a rural area of the Lowcouofr§outh Carolina participated in this
study. Data collection tools included math attsdirveys, free-time questionnaires,
dialogue journals, and six case studies involvirigrviews.
Math Attitude Survey

All 24 participants completed a math attitude syraeboth the beginning and
conclusion of the semester. The survey containedtgpns taken from the Fennema-
Sherman mathematics attitudes scales (Fennema &&hel1976) (Appendix B). The
Fennema-Sherman Mathematics Attitudes Scales ilseatitype scale, originally
developed as part of a grant from the Nationali®&d-oundation, to measure nine
domains considered affective variables relatethédearning of mathematics (Fennema
& Sherman, 1976). | modified the scale to use layg appropriate for fourth graders
and to measure five of the domains deemed mosheettto this study: success,
confidence, anxiety, usefulness, and motivatiotudénts responded to these questions
on a scale with five choices ranging from “not l#itta “a lot.” Two open ended
guestions were added to the survey to collect mé&tion on students’ thoughts about
how math is or may be a part of their everyday [lfiee initial survey was used to help
guide the choice of six case-study participants fyaresented the range of math
attitudes. The survey completed near the endeo$tidy was used as a means of

capturing any possible patterns and changes whapa@d to students’ initial attitude
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surveys. As collected data is reported in Chapter, more detail is given as to how
data gathered from the math attitude survey waanizgd for analysis purposes,
allowing for a total number of positive responsed aegative responses for each
guestion to be compared within and among each stu@gegory of all boys, all girls,
and African-Americans.
Free-time Questionnaire

Students also completed a written questionnairel ttr@ated with both closed
and open-ended questions about their out-of-scciolities (Appendix A). Students
completed this questionnaire at both the beginaimdjend of the semester. The first
guestion was an open ended question, asking forgaeception of which activity they
spent the most time participating in when they tied-time over the past week. The
following questions asked whether they had pariid in particular types of activities
during the week and for details about those a@wmjitsuch as activities with wheels, toys,
reading, and exploring. The final question askealrag/hich activity they had spent the
most time on during the week. This question wasaed at the end of the questionnaire
in case, after reflecting upon their weekly actestas the other questions required, they
had a different answer than when they initiallyvaeieed it for the first question. Chapter
Four contains details explaining how data colledteth the free-time questionnaire was
organized for analysis purposes, allowing for congoas between boys and girls, as
well as African-American students, and for notitgueges from the first and second
administering of the questionnaire.
Dialogue Journals

Recognizing the importance of the context of thegevities (Merriam, 1998),
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these students then responded to an ongoing, wdiédogue with the researcher in a
journal booklet about their after school activite8 times per week over the course of
three months for homework. Students began the ginwriting about what they
usually do after school. The researcher respotwl#tese entries by writing further
guestions to obtain more details about their aaiwiand any mathematical concepts
used. As opportunities arose, the researcher ppsestions that challenged students to
view their activities with a mathematical lens andb utilize math concepts during their
activities which were not already in use.

Case Studies

In order to capture examples of the full pictunel @&ichness of the activities
preferred by these™graders, the mathematical usage in such actiatielstheir
experiences with the journal dialogue strateg\ys $itudy also included a case study of six
of these students. This case study included id&rftiee-time questionnaires for the
participants’ parents to complete about their ¢hittivities, and two 15 to 25 minute
video-taped interviews (Appendix C). Interviews wgideo-taped in order to ensure that
no verbal or non-verbal information was overlookethe data gathering stage. The
guestionnaires completed by the students and gaa@dtthe student interviews provided
triangulation.

As seen in Table 3.1 below, the math attitudeesyrfree-time questionnaire, and
dialogue journals completed by all students, as agethe interviews of the case-study
participants and the afterschool free-time questine completed by the case-study
participants’ parents were used to answer therfastarch question. Data collected to

answer guestion two was obtained through the opeeequestions from the math
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attitude surveys and from the dialogue journals #fisstudents completed, as well as the

interviews of the six case-study participants. e&fat the third research questions were

obtained through the dialogue journals and the-sas#y interviews.

DATA SOURCES
Table 3.1 Participant Group Participant Group Participant Group 2:
Data collection design matrix L = Parentsof 4 case-
Students Students studies
(whole class) (6 case-studies)

RESEARCH QUESTIONS

T. Research Question: What Kinds of activifie:
4th grade students in a rural area of the Lowcgun
of South Carolina choose to participate in outsifle
school?

-afterschoorl activity
trquestionnaire

- dialogue journals

-afterschool activity
questionnaire
-dialogue journals
-interviews

-afterschool activity

questionnaire

2. Research Quesfion: What types of mathemz
concepts, if any, are students using in these
activities? How do these students perceive thesg

activities in relation to mathematical concepts?

-math affitude
survey

-dialogue journals

-math attitude
survey
-dialogue journals

-interviews

3. Research Questior How can the strateg
dialogue journaling, be used as a means to gain
information about these students’ experiences an
be utilized to engage students in further
mathematical applications within these activitiés g
choice? How do these students experience this

strategy?

-dialogue journals

-dialogue journar

-interviews

Data Analysis

Recognizing the important role that memos plafaailitating thinking,
reflection, and qualitative analysis (Maxwell, 20@%mos were taken both during and
after the gathering of the different forms of dakdemos were taken in the margins of
the surveys, questionnaires, and transcripts fravideoed interviews. In the dialogue

journals, they were taken on post-it notes plaositle, so as to leave them in a
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returnable condition for the students. These nesenwded several types of things, such
as types of math and activities students mentioaitiides about math emerging in
discussions, and my reflections and questions.sd heemos were the basis for the first
set of organizing codes developed.

The act of developing categories for coding igself a form of data analysis
(Glesne, 2011; Maxwell, 2005; Merriam, 1998). Tugb the process of manually coding
and comparing to draw out commonalities and unigastof activities, embedded
mathematical ideas in these activities, studerdgmions of mathematical ideas in their
activities, and reactions to the dialogue jourrgkxperience, this set of codes was
further refined as some categories were expandeéd@ne were collapsed. Some bits of
data fit in more than one category, as some pieees relevant to the answering of more
than one research question. Following Strauss/()1 @&ta were not coded with the aim
to count things as in quantitative research, butrézture” (p.29) and rearrange data in
order to assist in analyzing in terms of correlagibetween the activities, school
mathematics, and students’ perceptions.

Gibbs (2007) stressed that coded data is the fromtwhich the researcher
begins to look for correlations and explanatioRggure 3.2 shows the basic skeleton
around which mathematical codes were arranged yoamalysis. The Common Core
Standards’ math domains (National Governors Assioci&enter for Best Practices,
Council of Chief State School Officers, 201@re used for the clustering of
mathematical ideas due to its relevance in thentegof mathematics in South Carolina.
With such a framework, patterns and correlatiorgabeo emerge, such as students who

regularly hunt more readily refer to distanceshbsteact measurements when describing

31

www.manaraa.com



hunting activities, but not in other activities.

Figure 3.2
Math coding framework

Activity
Mathematical Content
Practices Standards
J L 4" grade
. ) ( . ) A N\
Make sense of Use tools Operations of Measurement at
problems Algebraic Data
J \ \__ thinking ) L )
e .. \ (- 7\ 4
Reason abstract Precision Numbers ant Geometry
and quantitativel Operations in
Q \Base Te ) L )
(Viable araumen) e ) ST
Viable argumen Structure Numbers and
Operations: =
\ ) Fraction:
T o )
Model Repeated
reasoning
- -
| | | |
Student Teacher elicite Teacher engage Student never Student
volunteered details student to appl acknowledged perceptions of
informatior more matt

Role of the Researcher

As a teacher of math at th& grade level in a rural school in the Lowcountrgaar
in South Carolina, | am close to the phenomenongoekplored. | am in a prime
position to explore what and how students of tloigytation participate in free-time play
activities and how students respond to teacheaaivieés at applying more math concepts

into their play outside of school. To the studetite most appropriate and natural
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avenue for having them do writing assignments abit activities and math
applications comes from the classroom. The purpbgart of the research was to
explore how students respond to their teachertstsfit encouraging more math
utilization outside of school. This authenticitpwd be lost if | conducted this research
with students that were not my own students.

However, care was taken to ensure that students wade to feel comfortable
and free to speak honestly during the intervielwsvas pointed out to students that the
attitude surveys will remain anonymous to helpifjutoncerns of honest answers
affecting my impressions of them. Students wepeagdly assured that these methods
of data collection would not impact their graded amuld be kept confidential.
Trustworthiness

An important strategy that was employed througltoetstudy to ensure that data
collection was rigorous and valid was to conscipasinsider threats of trustworthiness
as standard procedure. Data was constantly aarbtigly examined, with discrepancies
looked for instead of ignored (Maxwell, 2005). Fiprocess included peer review to
point out any hasty assumptions made on my parangulation in the form of parent
surveys, student surveys, student interviews, kst journals was used reveal any
incongruities as to what and how each studentarctise study play in their free-time.
The dialogue journaling that all participants erggh@, typically two to three times a
week over the course of three months, allowedrftansive data gathering, providing
details to give a fuller picture of how studentsldeith being asked to apply more math

concepts to their activities.
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Ethical issues

No ethical issues were involved with this stud§y actions, as part of this
research, did not include any thing that any mééigdeacher would not do, from math
attitude surveys to discussing and journaling sttidents about what they like to do in
their free-time, to encouraging students to apptyermathematics in their out-of-school
activities. Ethical issues that could have arisenld have involved sensitive
information revealed in student journals or intews, such as comments indicating
inappropriate student activities, abuse, etc.
Risks and benefit

There were no risks for any participants. Besefitluded reflecting on their
free-time activities and improved mathematics ungion that was connected to their
free-time interests.
Summary

This chapter has described the qualitative metloggaand strategies used to
gather and analyze the data for this study. Rakgowas given for the choices made
throughout this research, from participant selectmthe manner in which interviews
were conducted. The role of the researcher wasiskgd, as well as study implications.
Chapter Four presents and analyzes the data @al&éam the attitude surveys, free-time

guestionnaires, dialogue journals, and interviews.

34

www.manaraa.com



CHAPTER FOUR
RESEARCHFINDINGS

Chapter One introduced the background to thisystandluding its purpose,
theoretical basis and relevance. Chapter Two ptede review of literature relevant to
this topic. Chapter Three presented the methogologth the approach and reasoning,
for this qualitative study. This chapter repohts pertinent data gathered through these
methods, as determined by the ideas that emergeudgth constant comparative analysis.
Following Merriam (1998), data collection and canttanalysis occur at the same time
with the researcher as the primary instrumentatinot be ignored that the data
presented here was deemed important based on mmards from the careful analysis
of the primary concepts that emerged from the dathis chapter is organized by
conveying the findings of each strategy employkd:math attitude survey, the free-time
survey, and the dialogue journals. This is folldviy accounts of each of the six case-

studies used to further shed light on the topic.

*Some student misspellings and grammar are coddotereadability in the reported

data.

Math Attitude Survey
The math attitude survey, an adaptation of thenEera-Sherman math attitude

survey (Fennema & Sherman, 1976) (Appendix B), ugesl at the beginning of the
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school year and then again near the end of theskraester. Its purpose was to begin
painting a picture of this class’s, as well aswdlial student’s, perceptions about math
class, their math abilities, the applicability o&tin, and to note any major shifts of
attitude and perceptions that may have occurreiehgltine first half of the school year.
This data provided information to help choose iRecase-study participants that
represented the range of math attitudes and pé&vospt

There were twenty items answered on a scale wighchoices ranging from “not
at all” to “a lot”. Example questions include “Mhais not important to me outside of
school,” and “Learning math is hard for me” (AppenB). The student responses to
each of these were tallied. Then, not countingésponses that were exactly in the
middle of the range, an overall count of total mesges for each question from the
negative side were compared to that of the pos#igde. The results were first compiled
by separating the boys’ responses from the giflsen the results were also looked at by
compiling the African Americans’ responses togetbeth boys and girls, in order to
compare and ensure that the African-American petsgewas assessed. Occasionally
some students skipped an item on the survey, estin@urpose or by accident. No tally
was recorded in these cases.

Reflected on the math attitude survey administirateboth the beginning and end
of the semester, overall most girls think that matimportant to learn. There was an
increase from survey one to survey two in the nurobgirls who do not like math.

However, more girls seem more confident in theilitglio learn math by the second
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survey, yet not when it comes to learning morelehging math. There was an increase
from survey one to survey two as to how many da&d math can be used in play outside
of school.

The majority of boys also think that math is intpot to learn. The number of
boys that like math decreased as well, with clodealf not liking it. There was an
increase in how many have expectations to use mtiide of school, but only about
half the boys feel they could use math when plaguigide of school according to both
survey one and two. There was very little chamgmfsurvey one to survey two in how
the boys feel about math class which was splitfavenly. There was also very little
change between the surveys in their perceptiohedf ability to learn math, with most
being confident in their math abilities and in thailities to take on more challenging
math.

On most of the survey questions, the African-Anaricesponses, which were
also included in the girls’ and boys’ compilatiavere a reflection of what was found on
the overall boys’ and girls’ groups’ surveys. Tdarere a few questions, however, on
which the six African-American students’ responsesit a different direction or more
strongly in a direction than the class as a whadBy the time of the second survey, more
than half said they think about and see math oaitsicdchool. All said that they expect
to use math when out of school. The number ofcafitAmerican students that claim to
be happy during math class went up, and the mgjericonfident in their general math
abilities and their ability to take on more chafierg math.

In some areas, data gathered with the survey semsgruent. For example, in

the second survey, close to half the girls agrlatithey did not like math class, but then
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a few questions later, several more than half efginls also said that they were happy in
math class. The nature of the survey did not reeastudents’ interpretations of the
guestions, which may explain the seeming inconigsuitPerhaps a separation of the
math content and classroom environment led soraaswer differently on similar
guestions. Therefore, it is difficult to make maigar statements based on the scale
portion of the survey.

On the first survey the students completeduhting” was the most common
response by all student groups to the two openeegdestions about ways they do or
could use math outside of school. Eight girls fma boys, including one African-
American girl and boy, noted “counting”. Threelgialso mentioned playing school, and
five girls mentioned using multiplication cardsveays to use math outside of school and
homework. Three boys mentioned using math in ganresmentioned kickball, and one
mentioned helping other people with their math.

On the second attitude survey, counting wasthllmost common answer by the
girls to how math was or could be used in theiivétas. Playing school was again
mentioned by three girls. But on the second suareyers using math with money for
shopping was also mentioned by three girls inclgaimultiplying prices in store. Using
math when on four wheelers, figuring how much tiareg how far were also mentioned
by the girls.

Counting was also the most common response byaye ds to how math was or
could be used in their activities on the secongesur However, many boys gave more
specifics of what they would count, such as “catetnails in a bucket”. Several

responses from the boys mentioned using math watheyn Other responses from the
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boys included helping dad measure, building a sbed four wheeler, making paper

airplanes, using a compass, and using math cards.

The African-American responses to the open-endedtoqns, which were also

included in the overall girls’ and boys’ compilatiadid not indicate any noticeable

differences.

Table 4.1

Girls’ Math Attitude Survey Responses

ALL GIRLS August 2012: 1 Survey December 2012: "2Survey
(14 total)
Disagreed Agreed with | Disagreed Agreed with
with “not at “some” or “a | with “not at “some” or “a
all” or “a lot” all” or “a lot”
little” little”
1. Learning math is a waste of time. 10 2 10 1
2. Math is important to learn. 1 11 2 12
3. l avoid having to do more math. 9 3 8 4
4. 1 like math. 3 8 6 6
5. I think about and see math outside 4 6 9 5
of school (not counting homewaork).
6. | use math outside of school (not 3 6 9 5
counting homework).
7. | can use mathematics in many 7 4 5 8
ways when I'm playing outside of
school.
8. I don't expect to use much math 5 6 5 6
when I'm out of school.
9. Math is not important to me outside 6 4 7 7
of school.
10. I would like to spend more time in 4 5 10 2
school doing math.
11. | enjoy math class at school. 3 6 6 5
12. | am bored during math class. 9 3 8 5
13. | am happy during math class. 5 5 3 9
14. | feel nervous and anxious in mgth 7 3 4 8
class.
15. I don’'t understand what'’s going 9 2 7 2
on during math class.
16. | am sure that | can learn math. 3 8 3 11
17. Learning math is hard for me. 8 3 8 2
18. Ithink | could handle more 5 4 7 4
challenging math.
19. | can get good grades in math. 2 6 3 10
20. I'm not the type to do well in 7 4 8 4
math.
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Table 4.2

Boys’ Math Attitude Survey Responses

ALL BOYS August 2012: 1 Survey December 2012: "2Survey
(10 total)
Disagreed Agreed with | Disagreed Agreed with
with “not at “some” or “a | with “not at “some” or “a
all” or “a lot” all” or “a lot”
little” little”
1. Learning math is a waste of time. 6 3 7 2
2. Math is important to learn. 1 6 1 9
3. l avoid having to do more math. 7 3 6 3
4. 1like math. 2 7 4 4
5. I think about and see math outside 7 1 8 2
of school (not counting homework).
6. | use math outside of school (hot 7 1 6 1
counting homework).
7. | can use mathematics in many 4 4 3 5
ways when I'm playing outside of
school.
8. I don't expect to use much math 3 5 6 2
when I'm out of school.
9. Math is not important to me outside 8 2 7 1
of school.
10. | would like to spend more time in 5 4 5 5
school doing math.
11. | enjoy math class at school. 4 4 4 6
12. | am bored during math class. 6 3 5 5
13. | am happy during math class. 4 5 4 6
14. | feel nervous and anxious in mdth 8 2 7 2
class.
15. | don’'t understand what's going 4 2 4 3
on during math class.
16. | am sure that | can learn math. 2 7 1 9
17. Learning math is hard for me. 6 2 7 2
18. | think I could handle more 1 6 1 6
challenging math.
19. | can get good grades in math. 0 8 2 8
20. I'm not the type to do well in 8 1 9 1

math.

Table 4.3

African-American Math Attitude Survey Responses

AFRICAN-AMERICANS
(6 total: 4 qirls, 2 boys)

August 2012: 1 Survey

December 2012: "2Survey

Disagreed Agreed with | Disagreed Agreed with
with “not at “some” or “a | with “not at “some” or “a
all” or “a lot” all” or “a lot”
little” little”
1. Learning math is a waste of time. 5 1 4 1
2. Math is important to learn. 1 4 0 6
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3. I avoid having to do more math. 5 1 4 2

4. 1 like math. 0 5 1 4
5. I think about and see math outside 2 3 2 4
of school (not counting homewaork).

6. | use math outside of school (not 3 3 3 3
counting homework).

7. | can use mathematics in many 1 4 1 4
ways when I'm playing outside of

school.

8. I don't expect to use much math 3 3 6 0
when I'm out of school.

9. Math is not important to me outside 4 2 4 2
of school.

>

N
N
N
w

10. | would like to spend more time i
school doing math.

11. | enjoy math class at school. 1 5 2 4
12. | am bored during math class. 4 2 3 2
13. | am happy during math class. 3 3 1 5
14. | feel nervous and anxious in mgth 4 2 2 3
class.

15. I don’'t understand what'’s going 5 1 3 2

on during math class.

16. | am sure that | can learn math. 2 4 1 5
17. Learning math is hard for me. 4 1 5 1
18. | think I could handle more 1 3 1 4
challenging math.

19. | can get good grades in math. 1 5 1 4
20. I'm not the type to do well in 5 0 5 1
math.

Free Time Questionnaire

The Free Time Questionnaire (Appendix A) was catgal by all students in the
class at the beginning and end of the semestepulpose was to get an overall
inventory of the main activities that the studesdasider their main free time activities,
thus collecting data for the first research questim order to capture students’ initial
perception of their activities and their final resge after spending time reflecting on
their various activities, the first and last queston the questionnaire, question 1 and 12,
asked students what they spent the most time doitirgeir free time. Questions 2
through 11 asked for details about what they didi@$as other things that they spent

time playing/doing. Understanding that using aglemperiod of time helps to ensure that
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concepts gleaned from the data match the partitspeealities more accurately, students
were asked to complete this free time questionraiiee with a semester’s worth of time
in between (LeCompte & Preissle, 1993).

The data gained from the responses were first dethpy separating all of the
girls’ answers from the boys’. After analyzingtresponses of the girls and boys, the
responses of the African-American students were tdoenpiled together for comparison
reasons.

The first time the questionnaire was completedheffourteen girls in the class,
guestion one was answered with T.V. by four gigsa activity on which they spent the
most time (See Table 4.4). Playing school was ioeetl by two girls as receiving the
most time. Other activities which received the timse according to question one
included four wheeling, hunting, the computer, WbJls, movies, and talking with
friends. Several of the girls responded with enit)an one activity on both questions 1
and 12. Nine of the girls put a different respoftseguestion 12 than they had on
guestion 1, despite it being an almost identicalsjon, asking for the same information.
By the time question 12 was being answered onitstequestionnaire, only 1 girl
continued to answer that watching T.V. was her naatvity for the week. Some girls
had changed their initial answer by question 1l attivities such as sleeping, playing
at the park, reading, and drawing as being the metinities for the week. One factor
for this change may have been that after somectefteon their activities required by
guestions 2 through 11, they realized they hadadlgtapent more time on something
different than their initial response. But anotfeator may have been students

mistakenly assuming that they should not put timeesanswer twice.
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On the first survey, two of the ten boys answehed video games received most
of their time on question one. There were two oesgs of watching T.V. and two
responses of hunting. Other responses includengdiilton Head, dirt biking, drawing,
and playing games as receiving most of their firee bver the week. On question 12,
some boys had changed their answer as to how fegy most of their time to answers
of playing with Legos, four-wheeling, and video gesn

T.V. watching was the most common activity shdrgagtudents, both boys and
girls, as seen on both surveys (See Table 4.5)th©first questionnaire, the boys had
more hunting and reality type of shows listed ttrengirls did. The girls had young
people’s sit-coms listed more often than the bagts dOn the second questionnaire
completed in December, Christmas movies appearéxtbnthe boys’ and girls’ T.V.
lists.

Four-wheeling was the second most common actarigng both boys and girls
according to both surveys. Several boys mentiasety the four wheelers for hunting,
whereas no girls mentioned using the four whedterlunting.

On both surveys, a higher percentage of girledtttat they play imaginary
games than boys. More of the girls than boys added spending free time reading and
doing art. There were also a higher percentaggrisfthat stated they played with toys.
This perception seemed interesting to me in lighhe fact that boys having and playing
with toys at school is a much more common occueéhan with girls.

The responses of the six African-American studditshot have noticeable
differences in terms of activities listed or mogtrenon responses in comparison to the

rest of the class’s responses (See Table 4.6)e€ldirthe six African-American students
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had different answers for questions 1 than questi@on the first questionnaire, despite

the two questions asking for the same information.

Table 4.4

Girls’ Questionnaire Responses

All Girls (14 total)

Questionnaire 1
August

Questionnaire 2
December

1. What activity did you do the
most when you had free time thi
past week?

T.V. (4 responses), played scho

5 (2 responses), hunting, played
with cat, played with tent, Wii,
math, four-wheeler, ride horse,
computer, dolls, movies, played
at uncle’s house, talked with
friends

plPlayed with cousins (2
responses), played outside,
played in woods, wrapping gifts,
phone, four-wheeler, golf cart,
hunting, read, multiplication
practice, drawing, T.V. talk with
friend

2. Did you play any video or
computer games? If yes, name
the games you played the most.

6 girls replied yes: Mario (3
responses), horse games (2
responses), cool math, surfer, J
Dance, Wipe out, Dance Centra
Pixie

8 girls replied yes: Wii, Wii

sports, Office, Zombie, paper
Igbss, girlgames4u.com, Facebod
, Subway surf, Ice Temple

3. Did you play any sports? If
yes, name the sports you played
the most.

6 girls replied yes: soccer (3
responses), kickball (2 response
dodge ball (2 responses), baseb
(2 responses), football,
basketball, softball, tennis

7 girls replied yes: football (2
stesponses), running, basketball,
atennis, kickball, Frisbee, tag,

baseball, soccer, dodge ball,

adventure games

4. Did you play with things on
wheels, like bicycles,
skateboards, scooters, ripstiks,
four-wheelers? If yes, which did
you play?

8 girls replied yes: bicycles (6
responses), scooters (5

presponses), four-wheelers (4
responses), go-cart (3 response
golf cart

9 girls replied yes: bicycles (6
responses), four-wheelers (5
responses), golf cart (2

syesponses), scooter (2 response
wagon, go cart

5. Did you play any pretend or
imaginary games? If yes, what
did you pretend?

6 girls replied yes: played scho
(3 responses), animal nurse,
monsters, sharks in pool

016 girls replied yes: trapped by a
witch, vacation at Disney World,
Adventure, Princess, CSI agents
walk dead, police games, angry
men on trampoline

6. Did you play with any toys
this week? If yes, what toys did
you play with?

7 girls replied yes: dolls (2
responses, legos, money, pet
shop, horse toys, connector toys

8 replied yes: Barbies (2
responses), phone (2 responses
Monster High Dolls, baby dolls,
dolls, Legos, elf doll hide-n-seek
slime

~

7. Did you watch T.V.? If yes,
what shows did you watch the
most?

14 girls replied yes: examples-
Good Luck Charlie (2 responses
Pair of Kings (2 responses), Let’
Make a Deal, Charm, Sharks, |
Love Lucy, American’s Funniest|
Videos, America’s Next Top
Model, NASCAR, Love and
Hiphop, Toy Story, Toons,
iCarly, Victorious, Spongebaob,
Fred, Second Chances, ANT far

14 girls replied yes:
)Ridiculousness (2 responses),

Luck Charlie (2 responses),
Victorious, Superbad,
Benchwarmers, Say Yes to the
Dress, Animal Whisperer, BET,
The Grinch, Santa Escapade, T
Fockers, Duck Dynasty, Full
nHouse, Austin and Ally

sSpongebob (2 responses), Good

ne

8. Did you go exploring outside

P 5 girls repliggs: sandbox

4 girls replied yes: woods (2
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If yes, what do you see and do
when you explore?

looking for sharks teeth, trail ride
climb tree, saw deer, spiders,
sticks in hair, trees

2, responses), uncles pond with
turtles and bass, squirrels, fed
uncle’s cows, old pool with trash

9. Did you read for fun? If yes,
what did you read?

7 girls replied yes: Froggy book
(2 responses), Sharks, First Day

Jitters, Secret Tree, Chapter bookiree House, How Many Toes

55 girls replied yes: instructions t
play horse, Paranormal, Magic

Does a Pig Have?, Junie B. Jon

es

10. Did you do any art activities
such as cutting, drawing,
painting, or coloring? If yes,
what did you do?

10 girls replied yes: tie dye (2
responses), painting, flower
project for deceased mother, pa
on computer, draw family, Justin
Bieber, Perry, Bear, people

5 girls replied yes, ornaments,
painted a cup, paint, puppets,
nbecklace, light house

11. Is there anything else you
played this week that isn’t
reading, drawing, exploring, a
computer/video games, a toy, a
pretend game, or something witl
wheels? If yes, what was it?

7 girls replied yes: played with
new dog (2 responses), clogging
gymnastics, skating, pranking
family, hunting

s

7 girls replied yes: clean room (|

sleep, Swing and play on slide,
Spy on the trampoline, shopping
write a puppet story, played with
pets

,responses), see Christmas lights

D

12. What did you spend the mo
free time doing this week?

stPlayed with cousins, clogging,
sleeping, gymnastics, skating,
shopping, Wii, drawing, T.V.
played school, reading, writing,
mudding with mom, four-
wheeling, golf cart, go-cart,
spelling, at park

Pretend trapped by witch, readin
Paranormal book, hunting, sleef
played with sister, shopping for
Christmas, computer games,
wrapping gifts, played with dog,
played with friend, rode horses,
babysat, watched movies, talked

with friends

Table 4.5

Boys’ Questionnaire Responses

All Boys (10 total)

Questionnaire 1
August

Questionnaire 2
December

1. What activity did you do the
most when you had free time thi
past week?

5 (2 responses), hunting (2
responses), Hilton Head, dirt
bike, drew, played games

Video games (2 responses), T.\.

video games (3 responses), wat
news, mudding, Accelerated
Reading tests, dog hunting, bott
hunting, lift trees, watch pig

2. Did you play any video or
computer games? If yes, name
the games you played the most.

9 boys replied yes: Black Ops (
responses), Call of Duty (2
responses), Mario (2 responses
football, Minecraft, Assassin,
hunting, Harry Potter

B 7 boys replied yes: Black Ops (
responses), football, Pokeman,
,fishing, Backugon, Call of Duty,
Office Jerk, Angry Birds, Trash

Pack

1A

3. Did you play any sports? If
yes, name the sports you played
the most.

5 boys responded yes: football
responses), baseball (2
responses), soccer (2 response
basketball

% boys replied yes: football (3
responses), basketball, basebal
5)

P)1

4. Did you play with things on
wheels, like bicycles,
skateboards, scooters, ripstiks,
four-wheelers? If yes, which did
you play?

7 boys replied yes: four-wheele
(7 responses) bike, skateboard
Dr

(4 responses), scooter, bicycle,
dirt bike

r 5 boys replied yes: four-wheelef

5. Did you play any pretend or
imaginary games? If yes, what

1 boy replied yes: playing
antique picker

did you pretend?

1 boys replied yes: War
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6. Did you play with any toys
this week? If yes, what toys did
you play with?

2 boys replied yes: legos, dirt
bike, toys

3 boys replied yes: Hotwheels,
Bey Blades, Legos, Trash Pack

7. Did you watch T.V.? If yes,
what shows did you watch the
most?

9 boys replied yes: Hunting
shows (2 responses), American
Picker, Swamp People, Turtle
Man, Monster Buck, Spongeboh
48 hours, Jessie, Suite Live of
Zack and Cody

9 boys replied yes: Disney
Channel, Dogs 101, Spongebob
Pokemon, Hunting Duck

, Dynasty, News Lab Rats,
Christmas movie, The Rundown|

8. Did you go exploring outside
If yes, what do you see and do
when you explore?

P 6 boys replied yes: hunting (3
responses), tracking blood from
shot deer, corn pile, found lake,
deer, hogs, cows, woods,

4 boys replied yes: climb tress,
hunting, woods getting bottles,
deer

9. Did you read for fun? If yes,
what did you read?

1 boy replied yes: Magic Tree
House

1lboy replied yes: Magic Tree
House

10. Did you do any art activities
such as cutting, drawing,
painting, or coloring? If yes,
what did you do?

4 boys replied yes: drew car,
Carolina flag, deer, gas pump

1 boy replied yes: coloring

11. Is there anything else you
played this week that isn’t
reading, drawing, exploring, a
computer/video games, a toy, a
pretend game, or something witl
wheels? If yes, what was it?

3 replied yes: playing in mud,
shot bb gun, shot gun

1

3 boys replied yes: burn bonfire
shooting 12 gage, birthday party

12. What did you spend the mo
free time doing this week?

sfVideo games (3 responses), TV
(2 responses), hunting (2
responses), dirt-bike, Legos, fou

Video games (2 responses), ney
burning wood, four wheeling (2
rresponses), dog hunting, huntin

wheeling

VS,

Jy

playing with Trash Pack, bikes

Table 4.6

African-American Questionnaire Responses

African-Americans (6 total)

Questionnaire 1
August

Questionnaire 2
December

1. What activity did you do the
most when you had free time thi
past week?

TV (2 responses), dirt-bike, dolls
smovies, play games, computer

, Playing with friends (2
responses), wrapping gifts,
phones, Accelerated Reader teg
video games

ts,

2. Did you play any video or
computer games? If yes, name
the games you played the most.

5 replied yes: Black Ops (2
responses, Call of Duty, dance,
football, Pixie

4 replied yes: girlgames4u.com
Black Ops, Wi, fishing, office
Jerk, Temple Run, Angry Birds

3. Did you play any sports? If
yes, name the sports you played
the most.

3 replied yes: football (3
responses), soccer (2 response
baseball, basketball, kickball

4 replied yes: baseball (2
5)responses), football, Frisbee, ta

J

4. Did you play with things on
wheels, like bicycles,

skateboards, scooters, ripstiks,
four-wheelers? If yes, which did
you play?

4 replied yes: four-wheeler (3
responses), scooter, bike
Dr

3 replied yes: four wheeler (3
responses)

5. Did you play any pretend or
imaginary games? If yes, what

None

did you pretend?

1 replied yes: Vacation at Disn
World

Yy
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6. Did you play with any toys
this week? If yes, what toys did
you play with?

2 replied yes: dolls (2 responses

) 1replied ydsenster High
Dolls

7. Did you watch T.V.? If yes,
what shows did you watch the
most?

6 replied yes: Shake It Up, ANT|
Farm, hunting shows, Love and
Hiphop, Suite life, Charm, Toy
Story, Toons

6 replied yes: Hunting Duck
Dynasty, Ridiculousness, BET,
Christmas movie, Santa
Escapade, Good Luck Charlie

8. Did you go exploring outside
If yes, what do you see and do
when you explore?

P 2 replied yes: deer, hogs, tree

none

9. Did you read for fun? If yes,
what did you read?

1 replied yes: Froggy

3 replied yes: Paranormaiiel
B. Jones, Magic Tree House

10. Did you do any art activities
such as cutting, drawing,
painting, or coloring? If yes,
what did you do?

3 replied yes: tie dye, flower, car

1 replied yesloring

11. Is there anything else you
played this week that isn’t
reading, drawing, exploring, a
computer/video games, a toy, a
pretend game, or something witl
wheels? If yes, what was it?

2 replied yes: prank family,
skating

h

4 replied yes: cleaning room,
hunting, sleep, birthday party

12. What did you spend the mo
free time doing this week?

5{T.V. (2 responses),played with
cousins, spelling, at park,
mudding on dirt bike

Four-wheeler (2 responses), rea
baby sat, bike, sleep, wrapping
gifts

Dialogue Journals

Qualitative research aims to uncover how peoptesitact and understand their

reality (Merriam, 1998). The dialogue journals arprimary instrument used to delve

deeper into students’ free time activities, prokanghe how and why of their activities.

These dialogue journals were also a crucial inseninfor exploring students’ awareness

and perceptions of any mathematical ideas invoindbdeir free time activities.

Additionally, the dialogue journals provided a pdatn for me, as their math teacher, to

encourage them to consider and practice matherhatinaepts that they may not have

considered before in relation to their free timatees. This section of Chapter Four

presents the data gleaned from the journals, aethhyg the research question to which it

pertains.

Question 1: What kinds of everyday activities dmesral group of 4 grade students
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from the Lowcountry area of South Carolina partatg in outside of school?

The dialogue journal writing began with me askstigdents to write about what
they did over the weekend. From that point onygde&alogue journal conversation was
unique, as my responses and further questionsdegrendent upon their responses.
Activities students brought up for discussion imiddour-wheeling, fishing, video
games, playing with Legos, going to the roller si@tink, riding bicycles, playing
sports outside, riding horses, cooking, readingkbpwatching T.V., playing with stuffed
animals, art projects, shopping with parents, wiatgimovies, observing spiders, playing
on trampolines, swimming in ponds, lakes, and pqué&sying school, doing chores,
gymnastics, digging big holes, writing stories aodgs, going to church, working in
gardens and fields, spending time at parents’ amdparents’ workplace including an
office, sheet rocking bathrooms, and a tow trucki &aking care of pets including pigs,
hamsters, dogs, cats, hermit crabs, horses, adsl bir
Question 2: What types of mathematical concepésyyi, are these students using in
these activities? How do these students perchagetactivities in relation to
mathematical concepts?

The dialogue journal writings discussed what at#is students had been doing,
how they do and think about them, as well as ptssitathematical concepts when
applicable. Following Connelly and Clandinin (199Bis narrative analysis aimed to
uncover the way these students experience theldwdhere were few occasions
revealed within the journals where a student’'safseathematical concepts in his/her
activities was mentioned voluntarily. One studeentroned the weight of a deer he shot.

When asked how he knew its weight, he describedthewweigh a deer with a game
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weighing tool. This same student wrote about figilwith his 12 foot Breambuster pole.

Here is an example of a written conversation betwaeee of my female students

and me that reveals the range of activities shicpzates, how she perceives these

activities, and the context in which she faces mattical situations.

Me:

Student:

Me:

Student:

Me:

Student:

I’'m beginning to understand how much you logarfwheeling.
Do you have any tips or tricks to riding four-wherslwell? Do
y'all grow corn every year?

One tip is to be cautious of your surrangel and watch out where
you’re going. Another tip is to not turn sharp whgu’re going
around a curve or fixing to turn. We do grow cexery year.

This was one of our best years yet. | love liviimghe country.

Living in the country is a great life. Whaa y’all do with all that
corn? | can’t grow things. | even accidentlyédla cactus
recently. A cactus! What do you think life in tbigy would be
like?

We sell it for $9.00 a bag. We have i@fs. We haven't picked
the rest of the field yet. I'm glad | don't liva the city. Because |
like to go mudding and deer hunting and go swimniamngur pool.
| really like to help my papa garden. How did yalia cactus? |
think living in the city would be a lot of shoppirand traffic. |
think it would be kind of boring.

100 bags...$9 each. How much money wouldhkabtal? What
do you do to help pick? And how do you help Grandprden?
Maybe my cactus got too much water. | had it niexhe sink so
maybe it got splashed a lot. It was kind of moldy.

Well we have more now so I’'m not quitees | help pick okra,
potatoes, peppers. Just make sure they get eneatgh and
maybe not too much. Soap could’ve splashed up. dBviww.
Gross mold. That’s probably why it died.

Despite the student bringing up the cost and ataiucorn on her own, at this

point she did not view this as a mathematicabsitun in need of further evaluation,

perhaps due to the changing amount of bags of corn.
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Although very few math concepts were revealedhenstudents’ own initiative in
journal discussions, a few more mathematical sanatemerged when asked pointed
guestions about details of their activities. Theshtommon instances include the
distance from game when hunting, counting and s&imting while earning points in
ball sports and video games, measuring when copkimdj prices of purchases. A single
example is a boy mentioning repetition of a pattehen crocheting when questioned on
how it is done.

Me: ...What did you do this past weekend?

Student: This weekend | went to my Nanna’s housed | learnd a little about
crowsaying.

Me: What did you learn exactly about crochetinggll me about Nanna. (My
grandmother would shoot at the squirrels tloatrgthe birdfeeders!)

Student: | learnd how to make a chain. My Naisreagood crocher. She made
me a blanket that she had croched me.

Me: A blanket! That must have taken a long timd a lot of patience. When
you crochet, how do you do it? What steps doda?i | tried knitting
once and | would think they are kind of alike. Hoften to you see your
Nanna?

Student: When | crochet it does repeat to matieain, like a pattern. Well
crocheting has one needle. Knitting is withe2dels. | go under, over,
catch and pull, under, over, catch and pull, leeep doing this again. |
see my nanna about 3 times a month.

Me: 1didn’t even know that crocheting has onedie. The one time | knitted,
| tried to make my dad a sweater vest, but sombeaddo undo a lot of
what | did to make the arm holes and fix it. Theole thing ended up
being too small anyway. It was a pattern thougbn® way, 5 the next for
5 rows. It made a square pattern.

Question 3: How can dialogue journaling be use@asrategy to gain information

about these students’ experiences and be utilzetgage students in further
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mathematical applications within these activitiésloice? How do these students
experience this strategy?

A wealth of information about students’ lives,argsts, thoughts and perceptions
was discovered through the use of dialogue jourfds was obtained through
guestioning that led students to give details shad light on how they go about their
activities.

When appropriate, | used the discussion to tgnigage students in describing
their experiences in mathematical terms, similavbat they learn or may learn in school
in order to push from behind, guiding students akenconnections. At this point | had
to recognize the strain in my roles as both researand participant teacher, leading to
conflicting goals. As the teacher, | had to aimdtudents to learn to represent their
world and thinking in a particular way, the wayttigrequired in the teaching standards
and on standardized tests. As a researcher penigparstudy informed by
ethnomathematics, | was aware that the teachimglatds, as a driving force of math
education, are culturally situated, reflecting Wladues of those in power (Skovsmore &
Vithal, 1997). Concerned that my actions couldsiiy as “cultural imperialism,” | felt |
had to proceed to perform my job as classroom &g@ishop, 1990).

In numerous instances, students showed that theyymwere inclined to describe
things in broad or imaginative terms. For exampl@ne dialogue journal discussion
with a female student I finished a comment withwduld love to hear more about the
show. | wonder how fast you skate!” She respontiEae fashion show was nice. We
had it at the fire department. | skate really,faké | can’t stop.” | then tried to get her

to quantify her speed by writing, “How fast is ‘Hgdast’?” She responded with, “Like
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lightning.” In this particular case, her respons&y indicate the perception that
something that can’t be touched is immeasurabléhoAgh she is likely aware that the
speed of a car can be determined, she may be ueatd@nect the concept of measuring
speed within this different context of skating, lpsgrs due to limited experience with
measuring speed at her age.

Another example of a student showing reluctanagutmtify his description of
his experiences is in a written conversation alhdt he did at the beach. After being
asked which beach he went to and what he did theregsponded, “Isle of Palms. We
digged in the sand and swim in the ocean and ttinevtennis ball.” | then asked, “How
deep of a hole did you dig? How far do you thiokiyhrow the tennis ball?” His
response was returned, still in un-quantified terihdigged pretty deep. | throw pretty
far. Then my brother and cousin came.”

In a discussion about a video game with anothetesiy) | asked how many points
that student was able to get in the four minutesvad. He responded, “You have to Kill
people to get points.” | asked again, “How maninisodo you usually get?” He
responded, “As many as possible.” With yet anottey of asking the question, | tried
again with, “How many points do you usually getonr minutes? What's the most
points you have ever gotten?” He responded, ‘Gjoten over 2,000.”

These many examples reveal that in these situatstudents were more apt to
think of their experiences in imaginative or congteve terms rather than quantifiable
terms.

Other times the dialogue journal discussions altbeportunity to push students

to expand their thoughts about their activity witbre mathematical thinking. For
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example, in a dialogue conversation with a studeout her jump roping, | asked if she
ever did any patterns and gave my own example aviithttern of steps. She responded
with her own pattern of repeating steps. | theimtgal out that the steps could be
recorded with letters and labeled her pattern. tB&e pointed out that | had made a
mistake in my labeling and corrected my work.

Numerous times the dialogue journal discussionsedeaipe for engaging
students in mathematical discussions where | ptedenproblem that had to be solved in
order for them to think about their activity fromaher angle. For example, | was
challenging a student to describe the Megadropaigefair in more detail. She
determined that it was about 20 foot drop. | taeked her how many of herself she
would need to be that tall. She correctly figutleat, being five feet tall, she would need
four of herself to reach twenty feet. Another lvegs asked to compare his own height to
the height he was climbing a tree to look at a’birgst.

In another example, after one student mentionedathée babysitting her sister,
she had to change eight diapers a day, | questioaetb consider how many diapers the
baby was going through in one week. A few studemiie asked to think about how
many hours a week or month of their life they wepending on watching T.V. based on
earlier comments of how many hours a day they veatchin a discussion about the Call
of Duty video game often played, a student answeraddhe had once earned over 2000
points in four minutes. | then challenged himigufe out how many points that would
be in a one minute, and he correctly concludeditiveduld be 500 points a minute.

An example of encouraging the organization of reathtical thinking in relation

to student activities occurred in a dialogue jouthscussion about the types of guns
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used for hunting. The student was explaining whielne more powerful and goes
further, so | drew a simple table for him to fill io compare the types of guns he hunts
with and the distances they shoot.

Me: So what do you think you like about huntingsoch? Growing up, | shot
tennis cans back in the woods. They had metalgdrall cans back then.
It is so much easier to shoot lying on my stomach.

Student: What | like about hunting is | love th&doors. | don’t hunt with
nobody. But when | dog hunt I hunt with nnghd. The game | hunt
is white tail deer, rabbits, squirrels, artlder stuff. My best shot is
standing up.

Me: How far do you go when you hunt with dogs? atéthe longest you've
ever waited in one place while hunting? Alwagschareful.

Student: We go on roads about 100 feet away bihrar people. The longest |
waited was 7 hours.

Me:  You must be very patient to wait 7 hourshatddo you think about for 7
hours?

Student: How I'm going to kill the deer. 1 thihlow still | need to be the whole
time. I'm thinking of how I’'m going to skin @nd if it will drop down
away or it's going to run away and | not goindind it. Will | be
nervous when | shoot at him and how excited, happy I'll be.

Me:  Sounds like you really have to use thosksskie practice in the
concentration circle, all about focus and contitk really neat the way
you described it. 1 like the way you try to stagused on your goal,
visualizing how you want things to turn out. Gaare it with the class?
And maybe my own kids? So | don’t know much alguis. Tell me all
about them.

Student: Yes you can. My guns are these: Shug, 0 gauge, .410, 12 gauge
and these are my rifles: 30-30 and 293.fl& s more powerful than a
shot gun. A rifle goes farther.

Me: So how far do these guns shoot? Maybe woucake a table like this:

(I labeled a table and the student filled in theormation.)

Type of Gun Distance it shoots

1. shot gun 12 F0 yaras
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410 FO Yyards

vifle 100 Yord

Me: Interesting. That's helpful. How do youcatke which one to shoot with?
With tennis, people choose racquets partly baseaow much it weighs.
They don’t want it too heavy but not too lighthey try to find the best
balance of control and power that fits their stgf game.

Student: Arrifle is to kill a deer. A shot gunto kill small game.

Other examples of using dialogue journal entriesuakheir activities to engage
in discussions with mathematics include promptimpg to describe his Lego creations
in terms of its dimensions and its volume with rtandard units of the amount of Lego
people it can hold and discussing the weight of peth several students.

After the end of the semester, all the studentkerclass were asked to reflect
during class by writing in their dialogue journalsout their experience with the journals.
They were asked whether they liked it, what thkgdiabout it, what they didn’t like
about it, and what they learned, if anything. Mstsidents gave it mixed reviews. The
most common positive statements mentioned enjdyaigg able to have a conversation
with the teacher. The most common negative statesmeentioned it being too much
homework. The most common statements about whateaaned mentioned improving
spelling and/or writing. Not one student notedtamg dealing with math learning or
awareness.

“I think it is too much work. That's why | don’ike it. | liked that we got to talk
because you talk about your children.”

“I| feel so, so glad we finally got back in writingurnal.”

“I like when you text back. Itis fun. | do nake it takes up time from playing
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with people.”

“It was fun. | liked it all. |did not have a Isiafavorite part of it. | learned that
you did not have to speak to talk.”

“I love to do the journals. | was sad that youktdleem away. | like to have a
private conversation with you. | was sad when tgmk them away. | learned to
write better!”

“How | thought about our journals is | like it bersse you know you get to express
your feelings and nobody know how you feel. Omlg teacher does because you
write, not talk where everyone can hear you. | [EDW. There wasn’t one part |
didn’t like about it. | learned that | can writetber!”

“I like it because we get to talk to you. | likealking about G..... and did not like
some of the questions you put. | got better ating”

“I love doing the dialogue journal. It was fun bese you were asking nice of
you asking important, sade, funny, and good questio

“Sometimes like it and sometimes did not. | likdo see what Ms. Hyatt was
writing. | didn’t like it was homework. | learnetew words that you wrote.”

“I don’t really like the journals. | like hearirepout your childhood. It made too
much homework. | got better at my spelling andingL.”

“I love journal dialogues! They're fun! | feekk I'm texting. | don’t get to do
that stuff much! 1love it. There is NOTHING | dolike about it because | love

knowing people care about the things | have or tabuulife!”
“I really don’t like these because | don't like timig, reading and writing.”

“I really like it because nobody will crash intoratonversations. Instead of
talking, we could write and talk too. My writingad gotten a lot better.”

“Yes because you get to write stuff and learn howgell big words that are like
on animal planet.”

“I loves it because we get to talk back and forthearn my writing.”
“I think we should not do the journals because uladike to have more play
time. What I like about it is | get to keep all mgemories in it. What did | learn

how to do is to spell better.”

“I like the journals because the best part is wyam check-up on me and how my
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day was and what I'm doing, and you're the best Ali&erteacher. Lov'in it!!!”
“I didn’t like the journal dialogues. It was bogn The only thing | did like was
telling you what | did. | didn’t like doing it. felt stressed out over all the
writing.”

“I hate the journal entry. It's just a waste ahé. | didn’t like nothing about it.”

“I hated the journal thing because it was not adgitving for me. All | like was
talking about things. | hate work too with the rewaork. But | like the teacher.”

“I love doing journals because | feel like | carpeass my feelings because |
know you will understand what I'm feeling and | wao say thank you for being
there as a teacher. Thank you so, so much.”

“I liked journal dialogues. 1 liked responding k&t

“Well, | like how we communicated. But | do nokdi doing it for homework. |
did like writing. | learned how to spell words.”

“I did not like it. | do not want extra homework.”
Case-Study Interviews

Six students were chosen as case-study partisipiaait involved two one-on-one
interviews to further immerse into these particstaidents’ free time activities, including
their perceptions and mathematical thoughts. Rafpbsampling was used to ensure
that the students represented the gender, racadeaic, math attitude range of the
class. They were also chosen based on their respda the free time questionnaire in
order to shed light on activities that many of t¢itleer students were also participating.
Their interviews are considered in conjunction withir math attitude surveys, free time
guestionnaires, and dialogue journals for a fudleture.
Case Study 1: Skylar

Skylar is a small, White student with thin, strdiglght brown hair and green

eyes. When | am in close proximity to her, shemfeaches out to hug me. | was her
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homeroom, math, science, and social studies teasbeyears ago during hef%yrade
year. During her third grade year, | taught heragatwice a week for 40 minutes classes
during the second semester as part of our artggrogThis year | teach her all of hét 4
grade core subjects. Her grades and standardizeddores rate her as an average math
student and average to high student in readingt&i@s medication to help her focus. |
see her volunteering and participating in clasaverage amount compared to her
classmates. She lives with her mother, step-fatret younger brother and sister. After
school she attends the daycare provided at theokding often complains that it is too
loud and boring and asks if she can go with me aftkool, claiming that she is easy to
take care of by saying, “Just give me some junkif@amd | am GOOD to go!” She
knows both of my sons through the afterschool dayaad occasionally asks me about
them or tells me something they said or did.

On Skylar’s autobiographical information sheetha&t beginning of this school
year, she noted science as her favorite subjecaatibngth. Her biographical
information, free time questionnaire, parent’s quesaire, interviews, and journal
dialogue reveal playing the Wii, chores, watching.Tfour wheeling, and horseback
riding as her main interests and/or activities.

According to her dialogue journal writing, sheitglly rides horses once a week,
although she occasionally has weekends where dée ailot, such as a special weekend
in the mountains at a horseback riding camp. RuBkylar’'s first interview on the
recess ground, she was asked about how she spestsfrher time. She immediately
brought up horseback riding, despite this not distiloeeing what she spends the most

time doing. While discussing her other activittéshores and watching television, she
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did not offer many details and spoke with her hieaigging down as she picked at the

grass on which we were sitting. When the subjlbeanhged back to horseback riding

however, she perked up, began looking at me dyrectll using her hands to expressively

talk.

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

Me:

Skylar:

What do you think you spend the most timmgdmutside of school?
If 'm at my house, then | ride my horse.

Is that every day?

Kind of.

| thought you said in your journal thauydo that about once a week.
(Nods)

So what do you do the rest of the time?

Chores.

Chores? Do you do that every day?

(Nods)

What sort of chores do you do?

...Dishes. They want me to do dishes, takehe trash, clean my room
and the bathroom.

You do this sort of stuff every day?
(Nods)

Do you have to be asked to do it? Remindeatb it? Or you just
automatically do it?

Sometimes my mom reminds me to do it.

Like many of her classmates, Skylar did not seeented towards describing

things in exact or approximate numbers. For examplSkyler’s dialogue journal she
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was asked how fast her horse goes. She respdttidedeally fast.” When asked how
tall her horse was she replied, “The horses alg/radl.” When asked how far she
usually rides she responded, “As far as her liitit can go.” | then responded with,
“And how far do you think that is?” She respond&ry far.”

However, when questioned specifically during heosel interview as to how

math might be involved in her favorite activitylmfrseback riding, her first idea was that

of distance. Skylar describes distance in relagvems.

Me: Do you think there is anything about horsd#dxading, or that you do
when you're horseback riding, getting ready toafterwards that uses
math or math ideas?

Skylar: Mmmm.....No. Not really.....Sometimes.

Me: ‘Sometimes’ what?

Skylar: | have to use the distance like how fagdo Like | gotta runway for the
airplane to come..

Me: (interrupting) Do what!?

Skylar: ...to see how far 1 go. This runway for theplane. We have an
airplane. | use it to see how far I'm going tm g

Me:  You have an airplane!?

Skylar: Mmm mmm.

Me.  Wow. And so what does that have to do with...
Skylar: We have like...a long thing.

Me: Runway?

Skylar: Mmm mmm.

Me: How long is the runway? Do you know?

Skyar: | have no clue. It goes all the way totthied house which is really
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far, because it's down a dirt road, so réslly long.
Me: Yeah. They need a lot of room.
Skylar. He has a Wii too. We went over there eltisThanksgiving.

Me: So you said, “to figure out far to go.” Bow do you figure out how far
to go?

Skylar: Well, it depends on how much | want riehel dor how long. Sometimes
| ride half around it, and sometimes | just gata way around it.

Me: Half around what?
Skylar: Around the runway.

Me: But isn’t the runway straight? So you goame side of it and back the
other?

Skylar: | just go straight to the middle and, hessamy neighbor has a lake, and |

go around that.

Her first math attitude survey done in August aadés a student who primarily
enjoys math class, is confident in her math abgitbut doesn’t see too much potential
for math usage outside of school other than cogntider second math attitude survey
completed in December shows a bit of a declineemeimjoyment and confidence in math
class. However, her belief in the potential of lneaatics usage outside of school
increased slightly. Her examples of possible wiaysse math outside of school also
appears to have expanded. On her first math @étisurvey “counting my toys” and
“counting things outside of my house” were her adlyas for using math. By December
this stretched to include measuring how far shes gomel how long it takes to get places.
Case Study 2: Rashad

Rashad is an athletic, African-American boy withsges, full of energy, who is

always looking for a way to help. He is not shd éalways willing to lead, frequently
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getting the class started with singing songs, dheealing, dancing, or our other
activities, sometimes before | even want the dadsegin. During the first semester, he
dropped out of the school’s chorus group, sayiag ithvas a little boring. He plays the
drums for his church and played football on a telaming the fall. Rashad’s grades and
standardized test scores show him to be an avetadent in both reading and math. His
participation level during class is very high.

On Rashad’s autobiographical information sheetpdetad at the beginning of
the school year, math was noted to be his faveutgect. He wrote that his hobbies
include eating ice cream and playing sports, engay®ol because he enjoys learning,
and that he would like to be a firefighter whengnews up. Rashad’s free time
guestionnaires from the beginning of the semesteitlae end of the semester were very
similar, showing video games, fishing, huntingjnglfour wheelers and bikes, watching
hunting shows, and playing sports outside as hekiyeactivities.

During our first interview, Rashad primarily tatkabout all the outside sports
that he plays with his siblings and cousins thidived on the same plot of land with him.
We further discussed this in the second interview.

Me: Do you think any of these activities that yway: tag, whiffle ball,
baseball and such...Do you think any of them use miathath ideas?

Rashad: Uh...(Shakes head.) Well, sometimes vaeignce. We plant seeds.
Me: How does that go? Does anything ever copnéhe way you want it to?
Rashad: (Shakes head.)

Me: Why do you think that is?

Rashad: | don’t know.

Me: The squirrels always mess up what we p{&dshad nodding.) Do you
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think any of these activities could use math?
Rashad: (Nods.)
Me: How so?
Rashad: Like, you could measure.
Me: Measure? What might you measure?
Rashad: A basketball goal.
Me: Like how high up it is?
Rashad: Yeah. Cause my basketball goal, yoytit up how high you want.
Me:  How high do you think you usually have yours?

Rashad: Probably like....from here to there. (Masiwith hand from floor to
ceiling.)

Me: How high do you think that is?
Rashad: ....six.....feet

Me: Six feet? Any other ways you can thinkludttthese games use or could
use math ideas?

Rashad: (Shakes head.) | can’t think of anytnugiw.

Me: Okay. That's fine. In basketball, how mgooints is a basket?

Rashad: Two or three?

Me: How do yall do it?

Rashad: Well, we play School Basketball. Thetieis game called School
Basketball. You start from kindergarten andtkieu go to first grade,

then second, until you graduate.

Me: Is that like, where you stand in a certain $pahoot and work your way
around?

Rashad: (Nods.)

Me: Does it matter how many people play? Youmay with two, five...?
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Rashad: Yeah. It doesn’t matter. | was in theyBade spot one time, and
| couldn’t make it. It was too hard.

Case Study 3: Carissa

This school year is Carissa’s, a Latina with diesphnd a big personality, first
school year at the school. She previously attegether school within the district,
about 20 minutes away, but has changed from ligimmgarily with her mom to that of
her dad. She visits her mom on the weekends.stdadardized test scores indicate that
she is of low to average ability in math and a Hegrel reader. She is a very vocal
student, with a high level of participation. Shejuick to speak up during math class to
ask for things to be explained one more time, dtehaomes to me during breaks,
lunch, and even recess, to ask for help and exata practice. Despite her frequent
claims to being bad at math and “not getting itie snaintains a high B in math on report
cards, likely due, at least in part, to her peesise.

On her autobiographical information sheet fillad at the beginning of the year,
Carissa answered the stem “If | had one wish, iildibe....” with “...to be good at
math.” She wrote that she wanted her teacheraavkhat she loves science and once
got chased by a cow. When she grows up she wikeldd be a veterinarian.

During our second interview, Carissa and | exmldhe possibility of
mathematics in her activities. She did not seelmmath imbedded in her activities as
she played them, but tried to think of ways thathauld be incorporated. This
discussion reveals a limited view of the meaninghathematics, as she believes math
must always involve a number.

Me: We've talked about a lot of stuff you do. t'’sestart with the trampoline.

Is there any math ideas that you use or couldussa playing on the
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trampoline?

Carissa: Well, if you're doing flips, you could adthth to it. It's hard to explain
it unless you're jumping. Like, you could usef@uLike three fours of a
jump...or maybe you could times..

Me: Okay. Cool. Do y'all talk about that sometsfle Doing three fourths of a
turn?

Carissa: No. (Shakes head and wrinkles nose.)

Me: Now, y'all play something where someone’s emmgath to make them
fall.

Carissa: Yeah, like look at. These are my fedttarse are their feet and you try
to flip ‘em in the air. (Gesturing with hands terdonstrate.)

Me: What about playing that game? Or watchingrymother play Call of
Duty? Is there any math used?

Carissa: Probably. Probably because there’s sty ke, guns and knives and
SO0 many numbers.

Me:  What are the numbers about? Do you know?

Carissa: It’s like, well, sometimes the numbeks ke, on the bombs or
sometimes they have a map and sometimes they vautkelnumbers that
tell them, like which place they shot the mostgleo

Me: Do you know what the #s on the bombs mean?

Carissa: (Nods.) How much time ‘til it blows up.

Me: Oh, it's a count-down.....What about points®e Aoints done by counting
by 10s?

Carissa: Count by twos. For each person shot goting. (Giggles.) Are you
going to show this to our parents or something?

Me: No. Remember | promised it’s just to help rmember what you say.
What about four-wheeling? Any math ideas involveth that?

Carissa: Well, like the way that she (the frierftbvowns the four-wheeler) rides.
The tracks that we go down.

Me:  What about the tracks might be math?
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Carissa:. Mmm. Well we have a lot of tracks. Like wheels we go mud
bogging and they can go by fours, like four eiglatise there are four
wheels.

Me: Is there anything, like, on the controls timalves math.

Carissa: It has numbers.

Me:  What are the numbers about?

Carissa: No wait. It has letters. It’s like A.B..Y.

Me: What is that? Does it have to do with gears?

Carissa: A is on the little button. That's howuyshoot.

Me: Oh! You're talking about on that game.

Carissa: Yeah. It's the controller.

Me:  Oh I thought you were talking about four wieg

Carissa: Well on the four wheeler, her mom haslitile like, touch screen.
She’s getting too big for her four wheeler.

Me: Does it have like a speedometer to tell hast fyou’re going?

Carissa: Oh she can't go that fast or her motdroow up and we would
probably have been alright because we go likdlyrs@w.

Me: Is there anything that tells you how fast'yewoing, like a car does?

Carissa: (Shakes head.) Just the engine wheanks up. (Imitating engine
sound.) HMMMMMM. Well, it gets louder.

Discussing crafts that she and her friend do tegeth

Me: What doyoulike? You keep telling me what Sheila likes. WHaes
Carissa like to do?

Carissa: Well, a lot of beads! | love beads, tlke ones where you can likeshe
has the thing you can do beads and it ties intw lair, like right here. |

love doing those. And | always make like, patterhi&e you know those
little like wire things and they're like...it's rubb2
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Me: Like gimp string | think?

Carissa: Yeah. And you tie it and make a patt&he’s really good. She’s
teaching me a little. I don’t know how to da# good as her. It's a lot
of cool designs. You could add numbers like... Hmtrying to think of
a times table.

Me: Do you know patterns are math ideas too? Mjlo&i do patterns, you're
doing math.

Carissa: How?

Me:  You know how when you have patterns like]ow) blue, blue, yellow.
That's a math concept right there. An ABBA patter

Carissa: How do you usetterslike ABBA as math?

Me:  Well, math is not just numbers. Math is loakat the systems, the
structure of everything around us. (Whistle bl@msling recess.)

Case Study 4: Rachel

Rachel is a soft-spoken, slightly taller than ager, African-American girl with
dimples. She receives special education servaragading, writing, and math. She was
dismissed from speech at the beginning of this@icy®ar. She is sensitive, crying rather
easily compared to her peers. | taught Rachel nsaténce, and social studies two years
ago during her second grade year. This year lemihéymeroom teacher and teach her all
her 4" grade core subjects. Her third grade teacher @ldmteaches Sarah dance twice
a week this school year) and | have discussedntmriat of growth we have seen in
Rachel over the past few years in terms of heridente level and willingness to speak
up. The degree to which she has come out of ke fsbm the beginning of” grade to
now is very noticeable. She participated in ghleacts of this study except for the second
interview. She was out of school for a lengthyigebfor medical reasons, and did not

return within time to participate in a second intew.
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On the autobiographical information sheet thatifeatlled out at the beginning
of the school year, she noted math as her faveuidgect and playing with friends as her
hobby. She wrote that going on a plane was the enasting thing she’s ever done, and
that if she had one wish, it would be to fly.

During the only interview we had, when asked wdteg had been spending the
most time doing, she said playing with her birds.

Rachel: Sometimes the only birds | like are theslbirds mostly, ‘cause those
other birds, every single day they, when | comg when me and my
mama come out of our rooms, they chirp a lot &igegis on my nerves.
And sometimes when my sister comes home, she takesout and cuts
their wings.

Me: Do they have to be cut regularly?

Rachel: Yeah. So they won't like, fly away.

Me: Oh. Ithought you just clip them and that'sSo you have to keep cutting
them?

Rachel. Yeah. My mom, first she gives them fond sometimes she clips
their wings. She keeps a list because sometinggsiook alike, but they,
um, when they look alike, she checks ‘em to see imany are still there
‘cause she don’t know if they’re, you know, deadot.

Me: Where do y'all keep ‘em?

Rachel: We keep them in our kitchen.

Me: How many are there?

Rachel: About 12.

Me: About 12. How big are they?

Rachel: Uh, the love birds are like this sized{tates with hands about the size
of a large potato.)

Me: That's still pretty big.

Rachel: The, I think, canaries, are like, a liiiebigger. (Indicates with hands
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the size of a large pineapple.) We're trying & @ new cage. My mom is
buying us some more cages and getting a littld &t she can put them
in because they make a big mess.

Me:  So when you play with them, what do you do?

Rachel: Sometimes | take, like, take a little cagd take ‘em in my room and
play.

Me: Oh okay. Do you play with them while theyirethe cage though?
Rachel: Like, my mom, she has these little bail$ she, like the little things
birds have, and | play with them and sometimey bop like that and it
makes me laugh because it’s like they got a brodégn
Case Study 5: Stephie

Stephie is a small, White girl with light brown haiho is quiet but always
willing to answer questions or read for the claSke has very good class behavior,
seems to be liked by all her classmates, and waris a teacher when she grows up.
During individual reading class time, she likesiioin front of the board and pretend that
she is reading to her own class. She squealsp®é&ld whenever | hand her extra
worksheets or old workbooks for her to take homelay school with. Stephie’s mother
works across the street at a church’s daycareptied comes to the school to volunteer
and watch Stephie participate in school activitieer grades and standardized test
scores indicate that Stephie is of average matthayidreading academic ability.

On her autobiographical information sheet thapBicompleted at the
beginning of the school year, she mentioned sdftblaéering, and wanting to be a
teacher in several answers. Math was declarethterite subject and visiting Disney
World as the most exciting thing she has done.

During the first interview, Stephie discussesthain activities of playing school

and riding four-wheelers and go-carts.

69

www.manaraa.com



Me: What have you been spending the most timegdaiely in your free time?

Stephie: Um..usually riding my four-wheeler or gadirt...or playing school.

Me:  Which one do you think you probably do thestnaf?

Stephie: Probably school.

Me:  Why do you think that is?

Stephie: Because | love, every day after schdwhyvk this, like last year my
teacher had these papers in class. | askembiilt have them so | have

papers and like, a little white board.

Me:  Why do you think you end up doing that evesr@than the four-wheeler
and golf cart?

Stephie: Because | play that every day.

Me: Why do you play that every day? Why do yotplay on the golf cart or
four wheeler as much?

Stephie: Usually because I'm so tired because affet home after daycare, I've
been outside all day so | come inside and platyla bit and then go back
outside.

Me: It’s kind of nice to be inside sometimes.eAmu allowed to go ride your
four-wheeler or golf cart pretty much whenever yeant or..?

Stephie: Um, | can ride it whenever | want to thet last few days, there’ been
this boy on his four wheeler has been driving ng down the driveway
and going really fast and we don’t know who hedsmom hasn't let me
go out there.

Me:  What about on the weekend? Is your weekemdl &f different?
Stephie: My weekend’s a little bit different. Setimes, | have cousins that live
in front of me and all around me so | usually phdath them on a golf cart
or four-wheeler or something like that or ride norde. Last weekend |
went to a rodeo.
As we discuss how she plays her main activities,dgdscribes a game that she
plays with her sister and cousins, a game of hitkgo seek in the dark with the four-

wheelers. The team that is hiding may get ofheffour-wheeler, but must be in view of
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the four-wheeler that they got off of.

Me:  What about the other activities? What alfout-wheeling. Do you think
there’s any kind of math that is kind of builtorfour-wheeling?

Stephie: Putting people into groups, like teams.

Me: Okay. So how is math used when you do that?

Stephie: ‘Cause we have to first count up allgbeple and see if it's an even
amount, and then if there are an even amount| petlit, like say that
there’s four people, we’ll put it in groups of two.

Me: What if it's an odd number?

Stephie: Then we’ll have, like one group....we’lveaone more. Like one less
group than one they’re playing. Say there’s likeg, you would have
three people in one group and two people in amothe

She estimates the speed of each gear when asWéell, I'know that the first

gear is just, you're starting off, and so it prolyajpoes like, 5Smph without changing it.
And the 39 gear, It will probably go,..um...like...maybe...15, 26dahe third gear will
probably go like,...l can’t be exact, but | would pably say about, um, uh, about 30
maybe. Then@gear will probably go about 40.”

We discussed the gas gauge in detail, as | triei@termine if she would connect

the gauge to benchmark fractions such as one hali@fourth.

Stephie: Like, one side will have an F and ode siill have an E and

if you're in the middle, you're okay. But if #'leaning toward the
E a lot, you have to put more gas in it. Analds soon as you put

gas in it, it goes all the way to F, full.

(As she complies with a request to draw what sliessribing:)
It's like a round circle and say, this side wad-aand this side

had an E.
Me: Are there little marks?
Stephie: Um, yeah. (Nodding.)
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Me:

Stephie:

Me:

Stephie:

Me:

Stephie:

Me:

Stephie:

Do you know where the marks are?

Um, | know there’s one straight in thddte (pointing to the
middle of the gauge drawing). And there’s oneuwalbight there
and some there (making marks at about the onk-and five-
sixths spots). | don’t know where else. Maybétig between
there (putting marks about halfway between the wimpand the
other two points that she has made).

So this thing (referring to a gas gauge $hat had drawn earlier
explaining how she knows if she needs gas), dalymik it looks
like any sort of math you've studied before?

Um....maybe....

I mean, if not, that’'s okay. I'm just wonrdey if you can think of
any similarities on some school math.

(Smiling and shaking her head.) | ddmitk so.

What about um, the gears and the miles perth How is that like
anything you've done in school?

I haven’t done it in school yet, bulways, when I'm driving, I'm
on this side (indicating her right) of the car andma’s on this
side and I'm always looking how much speed we'remgo And
this thing right here (Referring to the picturetioé four-wheelers
gas gauge) is kind of like a car.

At this point, Stephie does not perceive informafilmm gauges in terms of school-like

fractions. Although she has studied fractionsrevpus school years, the fact that we

had not yet begun our fraction unit for this schyedr, may have played a role in this.

Case Study 6: Paul

Paul is a lively and active White boy with frecklevhose father jokingly

introduced himself to me at open house this ygaolagizing that | had to have his son in

class this school year. Paul is a leader amonpgdass with a good sense of humor, who

despite having talkative and playful tendenciesallg quickly corrects his behavior with

polite apologies. His school grades and standaidest scores show him to be an
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average to high level student in both math andingad Paul’s conversations and
comments usually revolve around team sports antrigunHe is on the same football
team as Rashad and other classmates. His youstgris in a classroom two doors
down from ours, and his middle-school aged broltasrbeen good friends with my
oldest son for several years.

On his autobiographical information sheet at tegibning of the year, Paul
mentioned that he was excited about school, mdilsifavorite subject, he is good at
hunting, baseball, and subtracting, and would bmpantain if he had a million dollars.
Hitting a homerun was proclaimed as the most exgithing he has ever done. He
hopes to be a policeman like his father when hevgnap.

In Paul’s questionnaire, dialogue journals, in@ms, and parent’s questionnaire,
hunting is the prime choice of topic, although ®aliscusses football practices and
games in which he participates. In both of Pam&th attitude surveys, he shows strong
confidence in his ability to learn math, but litlelue in learning or using math, either in
or out of school.

When asked about what sort of mathematical idaa$e found in his activities,
after a moment of thinking, counting was his reggonHe said that he must count the
points on a buck’s rack to know if it is old enough him to shoot. He also mentioned
counting how many dogs he sees when dog huntingcamnting how many corn husks
are on the ground by the corn pile. When furthexsjoned about the possibility of more
math being involved, he breathes out a sigh ansl & he can’t think of anything else.
But upon further questioning and probing, Paul eévenathematical concepts embedded

in his hunting that he has yet to recognize as ema#tics. | remind him if of the
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distances involved in assigning 3 or 5 yard peesitn the football games he and his
siblings play and suggest that this is math. Heegwith a nod. | ask him if he has to
think about distances when he’s hunting as welth#s point, Paul begins to talk about
the role that probability plays with distance amgh ghoice, although he does not suggest
that these types of considerations are math related

Well, when you’re dog hunting, if you have a sgoh you have to use, if

a deer is kind of far and you are going to try tale that chance and try

to shoot it, it would be a fifty-fifty because tfwas far, maybe only eight

or nine pellets would hit out of like, twenty. Biit's close up, probably
like eighteen out of twenty would hit it. So | iwvantil the deer get close

up.
He then explains the difference between the rifié shot gun, and the manner in which
the pellets of a shot gun spread out from its soarcit travels.

Paul: Well, if you are in a tight spot and therdseunning as fast as it can go
and you have a rifle, | wouldn’t shoot it becausgou miss you will
probably scare it and it will never come back. Aingbu hit it, if you hit
it dead on, it would kill it, but if you didn’t hit dead on, then it wouldn’t
kill it.

Me:  So if you had a shotgun you would?

Paul: Probably. Because it would spread.

Me:  Shot guns spread. How far out does it sjread

Paul: If it was close it wouldn’t spread that rhudmut if it was far, it would have
more time to spread. So it'll probably spread dlbat far out (holding
out his hands about one and one half feet). Natrttuch, but you would

have to shoot out in front of it, because it's astfast as a shotgun.

Me: Like, how far would it need to be to full spd? You said, “far.” How far
is “far” do you think? Two yards or half a mile.&

Paul: Uh, probably like, maybe fifteen yardsifdo go its full spread.

Chapter Four has presented a summary with illtistrsof the data collected in
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this study based on concepts that emerged thromggtant analysis. Chapter Five

summarizes the data and discusses them from aare#thematics and constructivist

standpoint.
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CHAPTER FIVE
DiSCUSSIONS ANDCONCLUSIONS

The purpose of this study was to uncover and egglte types of activities a
class of fourth graders in the Lowcountry of SoG#rolina participates in outside of
school and any mathematical ideas and conceptsiénabe embedded in the manner
these children participate in such activities. Gmategy employed for this research was
the use of dialogue journals, in which the studert teacher-researcher wrote back and
forth, having conversations about their activitesl, as appropriate, any math related
ideas. Therefore, another goal of this study wasuestigate the use of these dialogue
journals, both its effectiveness and the studesxperience with them.

In this chapter, the research findings from Chaptar will be summarized and
discussed for each research question separatiégctesl upon in light of this study’s
theoretical underpinnings of constructivism anchethathematics, valuing the students’
culture, experiences, and perceptions of their emattical world. This is followed by a
discussion of the implications, recommendatiomsitéitions, and a summary of
conclusions of this study.

Discussion
Question 1: What kinds of everyday activities dmesral group of 4 grade students
from the Lowcountry area of South Carolina partatg in outside of school?

An exhaustive report of every activity the studantthis class often participates

is unfeasible due to the great range and variabbastivities. However, a list of many
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of the most common activities among this groupyelt as examples of more unique
activities of individual students can be compileahi the analysis of the data obtained
from the free time questionnaires, dialogue jowsnahd interviews. These students
regularly participate in many activities that wolilcely be considered typical fof"4
grade students in most locations in the UnitedeStaguch as watching television, riding
bikes, playing computer and video games, and tatang of and playing with pets.
Activities of pretending and imagining sometimeanstfrom the television shows that
they watch, such as pretending to be CSI agent®\aretican Pickers. Sports such as
kickball, baseball, football, and basketball wesmarery prevalent as typical weekly
activities. Common activities for these studehts tire options due to the environment
and geography in which they live include horsebadikg, hunting, four-wheeling, and
riding go-carts.

One thing encountered was that a student’s frgponse to what they do with
most of their free time may be different from hdwey actually spend the majority of
their time. These students often responded to auplestion with what stood out to
them as the most unique or fun thing that they ltlree and not necessarily how most of
their time was spent.

There were some variations between the boys’ atgl gctivities. Although
there was overlap of most every activity, the bayshputer and video game choices
stood out overall as different from that of thdggirAlso, playing school and playing with
dolls were mentioned by more than one girl, butore boy responded with these
activities. Although some of the girls do go huagtinot as many are hunting as often as

the boys. Watching television shows, playing vidames, and riding four-wheelers is
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just as prevalent among the girls as the boys.

The African-Americans in this group reported aitidg that reflected the class as
a whole, sharing many of the same common actiwtiés individual unique activities as
well, such as modeling in a fashion show, playintp\pet birds, jumping rope, and
writing songs.

Question 2: What types of mathematical concepésyyi, are these students using in
these activities? How do these students perchagetactivities in relation to
mathematical concepts?

In light of the amount and range of activities overed in this study, it is difficult
to comprehensively answer with all of the matheoa@hitoncepts students may be using
in their free time. It was impossible to thorougpbel back all the layers of so many
activities to reveal how the students go about thetivities. It is also possible that using
the Common Core State Standards, a cultural artifseif, as a lens to detect
mathematics, may have limited what | recognizethath. However, through the
dialogue journals, survey responses, and case-sitetyiews, some mathematical
concepts did begin to emerge.

Bishop (1988) asserts that there are pre-matheah@tiactices that exist in every
culture; measuring, location, designing, playingj axplaining. There were numerous
examples of students naturally using, with awargnesunting in their after-school
activities. Many of the students were inclinedjitee lengths, weight, speed, and other
measurements in vague terms or by comparisons.etAmwstudents that hunt do seem
apt to use approximations of distance in yardsvegidht in pounds as they regularly

hunt. There were two specific examples where stisdeoticed patterns in their
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activities. One student articulated probabiltgsarios with his shot gun and the
number of bullets spreading. He did not howewszpgnize that drawing conclusions
such as “8 out of 20” was a mathematical idea.

At this point based on student responses, manyeotudents’ perception of what
entails mathematics is limited to numbers for count Some students have begun to
expand their thinking about mathematics to inclosasuring time and distance, a
counting of something abstract as opposed to cogigittual objects. Other than simple
counting, measuring, or using money in a storajesits rarely perceive their free time
activities as involving any mathematical concepts.

Question 3: How can the strategy, dialogue jouimgl be used as a means to gain
information about these students’ experiences andtitized to engage students in
further mathematical applications within these aities of choice? How do these
students experience this strategy?

A wealth of information was uncovered about howdstus spend their time, how
they go about their activities, and how they fdma it through the use of the dialogue
journals. Students brought up many activities thay were frequently spending time on
that had not been recorded on the free time questices. For example, one girl
participates in fashion shows, another girl wastegdo talk about the football games
she was watching daily on T.V., and many studemsd time helping in the kitchen and
enjoy cooking. | learned from one boy that hishgiraother was teaching him to crochet
and that he often plays school with his stuffedrbédore students were fishing at least
once a week than the questionnaires had shownthAnstudent spends time looking for

and observing spiders on a daily basis and fre¢yugats to ride in a tow truck on the
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weekends as his father works. These are activiiegsvere not learned from the
responses on the questionnaires.

Through dialogue journal discussions, | was ableggin discovering how the
students engaged in their activities in order tgitn@ncovering math concepts that may
be embedded in the way these students participdbese activities. Many discussions
revolved around the goal of particular video gaias the scoring process. It was
learned what students were cooking and how theglden the needed amount of an
ingredient. Other discussions revealed studemrt€gptions of how far guns shoot, how
fast four wheelers go, and how much fish and gamaghy all part of many students’
weekly activities.

However, using the discussions to encourage matteahthinking was often
challenging. This was perhaps due to the factttfestudents were never told that
noticing mathematics in their activities or engagim mathematical discussions was a
goal of the dialogue journals. It was my intentiordiscreetly guide the students into
discussing their activities in terms of mathemadtidaas. Perhaps because they did not
know this was a goal, it was more difficult to eggahem in that style of conversation.
An example is in a dialogue journal discussion $\Wwaving with a boy about the speed

of arace car.

Me: How fast do you think the car your dad droeenpares to the car
you rode in Myrtle Beach?
Student: My dad drove our car fast. The race eamsfaster.
Me: How fast?
Student: It was faster than a cheetah.
Me: And how fast is that?
Student: It was fast like a train. It was redily.
Me: Have you ever been on a train?
Student: No. | have never been on a train.
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There are other examples as well in the dialogumpls of other students,
despite the probing and repeated questions negduped responses in mathematical
terms. This reveals some students’ natural iatlm to think of their activities in non-
standard measurement terms. The journals alsddéed in uncovering these students’
comparison choices as well as their experienceslbasscomparisons. Research in
ethnomathematics shows that in daily practice, madeognition may be very different
from what is taught in school (Int. Study Groupgedhnomathematics, 1985).

The dialogue journals also exposed areas of engergathematical concepts.
For example, in a dialogue journal discussion alsooking, | asked a student how much
water and oil she used to make her cake. She aadweat she needed Y2 inch for both.
Although her response shows that she recognizghtheiterms of fractions, it shows
that she has yet to apply principles of volumeadoksng situations.

There were some situations in which | was ablenttbarage mathematical
thinking in terms of their activities such as pattein jump roping, the distance that
hunting guns shoot, dimensions of Lego creationd \arious math problems based on
their particular experiences.

One issue dealt with in the dialogue journals vinas tnany times students only
answered certain questions, often skipping oveoties which may have led to a more
mathematically focused discussion. For examplea,discussion about how a girl plays
in the sprinkler by jumping, | responded, “How higgn you jump? | think playing in
the sprinkler is a great thing to do, but my husbdoesn’t like my kids to do it. He's
worried it will mess up the grass. What else hawe been up to?” She responded to the

last question only; “I also have been watching motheer’s football games. He plays for
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the Wolves. They haven’t won a game yet but | hbeg do one day. | wish | could
cheer for them but | can’t because of gymnastiddhése unanswered questions may be
due to students avoiding the questions that didterest them and instead focusing on
the questions that most interested them. Anot#m&of may have been the sheer number
of questions being asked. When students did rew@ncertain questions, it was usually
the last question which they answered, perhapsusedawas the last question on their
mind. In order to alleviate this issue, | begatetve space after questions as a cue for
students. This helped guide students to resporddb of the questions. For example, |
had several questions | wanted to ask a studenit dispider observations. Instead of
putting all of the questions together as | had lok@ng, | spaced each part out to give
him room for his responses, which he used to addiksf my questions with both
diagrams and writing.

Despite the many discussions in the journals bieidgowards mathematics in
relation to their activities, the math attitude\ay shows a decrease in the amount of
girls and boys that claim to think about and seématside of school, though a
noticeable increase of girls and slight increaskeays who state that using mathematics
is a possibility in their free-time play.

The students as a whole enjoyed having the oppbytiancarry on a conversation
with their teacher in the dialogue journals andevabout what they have been up to.
However, the fact that it was given as homework diakked by most. As a self-
contained classroom teacher teaching all subjedtsetsame group for the duration of
the school day, it would not be too difficult folento alter the dialogue journal writing

assignment and use time during the school day.fdfar example, it could be used to
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integrate mathematic topics into writing practicel anstruction. This would take away
the negative feeling that their journal writing waking away from their play time.
However, for a math teacher who only sees herlagsdor a limited time for a math
block, it may be a difficult choice to use mathtiastion time for dialogue journal
writing. A resolution to this may be to allow ftire dialogue journal writing to be on a
more voluntary basis, such as an activity choiceMaoen a student has finished their
assignment.
Implications

This study shows that much can be learned abodésts’ mathematical
understandings, as well as misunderstandings, plpexg their perceptions of their
free-time activities. Activities in which studergarticipate outside of school deserve to
be explored with an ethnomathematical lens dutstalility to uncover the contexts in
which these students typically face particular reathtical situations. An
ethnomathematics perspective practiced in therdassleads to math content being
rooted in the mathematics of the culture of theletiis (Skovsmose & Vithal, 1997).

After seeing so much proof that many studentdyaiew distances and speeds
in their experience in standard units, | know thatll spend a great deal more time on
transitioning from nonstandard to standard units @eating experiences where they can
practice with standard units in situations simitatheir free time activities. The dialogue
journals have revealed that many of the studeetsiairtransferring their measurement
learning in school to their outside world, so ttatieg their outside world into classroom

situations and discussions may be in order.
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Significance/Contributions

It is desired that information gleaned by this eesk be used to support teachers
in analyzing and reflecting upon the value of tlsudents’ out-of-school activities. It
may assist teachers of students that participagamilar activities as in this study by
informing instruction that connects more math c@ts¢o students’ out-of-school
activities. However, it is again cautioned that joecause two students participate in the
same activity, it does not mean that they wouldidsatical mathematical concepts or
perceive or experience it the same. The plethba&tovities uncovered in this research
could be used as springboards to create interdstisgn plans and examples that
students will find interesting and be able to cartvath their lives.

The data can also be used as a comparisonviagisichildren’s math play in
other cultures. Such a comparison may help ouerstanding of the many layers of
culture that affect math cognition, perhaps leadiago uncover why certain types of
mathematics instruction may be more or less suftdem®ong a particular population.

Acknowledging the need to consider the culturakigeound of the students
sitting in our classrooms, the biggest challenga getermining how to best evaluate and
implement teaching practices in respect to cultbezkground and its cultural
implications.
Recommendations

One recommendation for further study would be seagch the effect on the
amount and type of mathematical discussions stadgagage in during dialogue journal
discussions if students are made aware that matlwindiscussions is a goal of the

journals. Perhaps students would realize morektibat certain questions asked by the
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teacher were actually looking for comparisons nestes, and measurements in
mathematical terms if these intentions were not Kegzreet as they were in this study.
Making this mathematical purpose explicit to thedsints in the beginning may yield
more productive written conversations in termshef tnathematics in their everyday
activities than found in this study.

This research uncovered a broad range of acsuitiat one class of rural,
Lowcountry students participated. It was imposstbl thoroughly delve into the
embedded mathematical ideas in all of these aewtithin this one study. Research
focusing on the students’ perceptions and the eddxechath of one or two of these
activities, as well as the students’ perceptionthefmathematical elements of the
activity, would complement the findings of this déyu
Limitations

The results of this study describe the particgtaup of students that participated
in this study. The findings are influenced by ¢ge®graphy, both physical and cultural, in
which these students live and is dependent upagrptaiticular group’s interests in a
particular moment of time. Therefore, its degrétransferability must be assessed by
the reader.

A challenge to research such as this is the diffiaf breaking free of limits
created by one’s own cultural background and eepegs that could influence the
identification of mathematical concepts in childeeactivities. The role of preconceived
ideas of what constitutes real or valuable mathtbdse faced in order to minimize the
overlooking of mathematical thinking intertwinedtirese activities. With me as both the

classroom teacher and researcher, every stepsafebearch, from the questions students
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were asked to mathematical ideas noticed in the, aats influenced by my
understandings and perceptions of my students, dbvities, and mathematics. An
issue that | particularly struggled with was degmth my view of what constitutes
mathematics, so heavily indoctrinated am | to threnfal education system’s definition of
math. This study was conducted using an intimateexperienced knowledge of
elementary school math curriculum as a lens fantiieng math concepts intertwined in
the students’ activities. This culturally basedslenay have limited the view of
mathematical concepts. It may not have been plessiliease out all math concepts
using limited observations, journal writing, an@ @ommon Core State Standards as an
evaluation tool. Ascher (1991) states that it @®knial assumption that all cultures have
math concepts that can be described in conventioa#i terms. This may likely have
blinded me to other mathematical ideas embedd#tkimay these children participate in
their out of school activities.
Final Conclusions

The out-of-school activities of this group of txefiour 4" graders of South
Carolina’s Lowcountry include a large range of gayrj such as observing spiders, roller
skating, modeling in fashion shows, cooking, cradicigg writing stories, and playing
guitars and drums. Common activities that theseestts perceive as their main activities
include watching T.V., playing video games, takaage of various pets, horseback
riding, four-wheeling, hunting, playing school, yilag ball sports outside with friends,
siblings, and cousins, and playing on trampolines.

Race did not prove to be a factor in choices af/aiets among these students,

although gender did have some effect on the ch@indsnanner in which activities were
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participated. Some of the activities are dependpah the physical and cultural
geography in which these students live.

Most students had to use effort to conceive ofraathematical ideas embedded
in their free-time activities. This appears to ékated to their limited view of the
definition of mathematics. Many of the studentecpved math as entailing mainly
counting and numbers. By the end of the studyemnstirdents were beginning to include
the counting of abstract amounts, such as with oreagent, as opportunities for
mathematical thinking in their activities. Racd dt appear to be a major factor in
perceptions of mathematics within free-time adtgt although this could be explored
more.

The most noticeable mathematics found embedd#ese students out of school
activities include probability used with the usesbbt guns, measurement in terms of
distance, weight, and time, patterns in art andpjuaping, using money, and skip
counting in some sports and in many video games.

Dialogue journals proved to be a useful vehicleuimcovering the types of
activities in which students are involved as wsltlzeir thinking about these activities.
Overall, most of the students did enjoy having @sations with their teacher in the
dialogue journals, but did not like having it a®tmer homework assignment. Some
mathematical ideas embedded in the students’ aes\as well as mathematical
misconceptions were uncovered through these wrtibewersations. As a tool for
ethnomathematical research, the dialogue jourreale much potential, as they reveal the
context of student experiences and provide a mdtraghcovering any connections to

implicit math in everyday activities (D’Ambrosio9&5, Skovsmore & Vithal, 1997).
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Using dialogue journals to encourage students pdyapore mathematical ideas
to their free time activities proved to be a biothallenge, perhaps partly due to the
students being uninformed of the mathematical gb#ie journals. This also points to
the possibility that the students do not readi@ysfer school mathematical learning to
daily life and may need more direct guidance in imgkhese connections, thus assisting

students in placing more value on math as a beakfool for their daily life.

88

www.manharaa.com




REFERENCES

Alvarez, M. & Bali, V. (2004, August). The ragap in student achievement scores:
longitudinal evidence from a racially diverse sdhaistrict. Policy Studies
Journal Vol. 32. Issue 3.

Ascher, M. (1991).Ethnomathematics: A Multicultural View of Matheroak Ideas
Brooks/Cole Publishing Company, California.

Banks, J. (1993). The canon debate, knowledgsteartion, and multicultural
education.Education Researchg?? (5), 4-14.

Baroody, A. J. (1987). Children’s mathematical kmg: A developmental framework
for preschool, primary, and special education teexxiNew York: Teacher’s
College.

Barton, B. (1996). Making sense of ethnomathemmakthnomathematics is making
sense.Educational Studies in Mathemati@&i.: 201-233.

Bell, E. & Bell, R. (1985, March). Writing and nieimatical problem solving: argument
in favor of synthesisSchool Science and Mathematidgol 85, Issue 3. 210-221.

Berken, B. (2004). Ethnomathematics: unlockingwloaders of mathematical ideas.
82" Annual Meeting of the National Council of Teachef$lathematics.
Philadelphia, PA. http://www.snc.edu/math/docsiethathematics.pdf

Bishop, A.J. (1988Mathematical Enculturation: A Culturation Perspetion
Mathematics EducatigrKluwer Academic Publishers, Dordrecht.

Bishop, A.J. (1990). Western mathematics: theeteeeapon of cultural imperialism.
Race and Class32; 51.

Bishop, A.J. (1994). Cultural conflicts in mathetims education: Developing a
research agenddor the Learning of Mathematicsl4(2), 15-18.

Borasi, R. & Rose, B. (1989). Journal writing andthematics instructionEducational
Studies in Mathematicsvol. 20, Num 4. 347-367

Brooks, M. & Brooks, G. (1999, November). The @me to be constructivist.
Educational Leadershipv57 n3 p.18-24

89

www.manaraa.com



Bruner, J. (1966). Toward a Theory of Instructic®ambridge, MA: Harvard
University Press.

Burns, M. & Silbey, R. (2001, April). Math jourrsaboost real learning: how words can
help your students work with numbeirsistructor Magazing110(7), 18-20.

Bush, W. (2005, July). Improving research on maudigcs learning and teaching in rural
contexts. Journal of Research in Rural Educatid0(8).

Campbell, P. F., & Silver, E. A. (1999). Teachingldearning mathematics in poor
communities. Reston, VA: National Council of Teashef Mathematics.

Cannella, G. S., & Reiff, J. C. (1994). Individeanstructivist teacher education:
Teachers as empowered learn&esacher Education Quartery1(3), 27-38. EJ
498 429

Cobb, P. (1996). Where is the mind? A coordinatibsociocultural and cognitive
constructivist perspectives. In C. T. Fosnot (Ezbpstructivism: Theory,
perspectives, and practi€¢pp. 34-52). New York: Teachers College Press.

Connely, F.M., & Clandinin, D.J. (1990). Storidse@perience and narrative inquiry.
Educational Researche®(5), 2-14.

D’Ambrosio, U. (1985). Ethnomathematics and itscgl in the history and pedagogy of
mathematicsThe Learning of Mathematic&(1), 44-48.

D’Ambrosio, U. (1994). Ethnomathematics; the natof mathematics and mathematics
education, irMathematics, Education and Philosophy: An Inte¢iorzal
PerspectiveP. Ernest (ed.), The Falmer Press, London. Z30-2

Danek, J. G., Calbret, R., & Chubin, D. E. (199dbfary). NSF’s programmatic
reform: The catalyst for systemic change. Papesgmted at Building the System:
Making Science Education Work: Putting the Piecegefher Conference,
Washington, DC. (ERIC Document Reproduction SeriNoe ED368544)

Darling-Hammond, L., Austin, K., Lit, I., & NasiN. The Classroom Mosaic: Culture
and Learning. Stanford University of Education.riesed at
http://www.learner.org/courses/learningclassroompsut/06 _culture.pdf on
May 18, 2012.

DeYoung, A. J. (1995). The life and death of a Irdmaerican high school: Farewell
Little Kanawha. New York: Garland.

Elkins, W., Cohen, P., Koralewicz, L.M., & Tayl@, (2004, April). After school
activities, overweight and obesity among inner giyth. Journal of
AdolescenceVolume 27, Issue 2, p.181-189.

90

www.manaraa.com



Else-Quest, N. Linn, M. & Hyde, J. (2010, Januarg@yoss-national patterns of gender
differences in mathematics: A meta-analy<isoss-national Psychological
Bulletin. Vol. 136 (1) 103-127.

Fennema, E. & Sherman, J.A. (1976, November). &m@nSherman Mathematics
attitudes scales: Designed to measure attitudartbtine learning of mathematics
by females and maleslournal for Research in Mathematics Educatiaf{5),
324-326.

Fosnot, C. T. (1996). Constructivism: A psycholagjiheory of learning. In C. T. Fosnot
(Ed.) Constructivism: Theory, perspectives, and practe 8-33). New
York: Teachers College Press.

Fosnot, C. (2005) Constructivism Revisited: Imalions and ReflectionsT'he
ConstructivistVol. 16, No. 1

Garcia, E. (1993). Language, culture, and edacain Review of Research in
Education Vol. 19, pp. 51-98. Darling-Hammond, L. (edmerican
Educational Research Association. Washington, DC.

Gerdes, P. (1998). Culture and mathematics teacheation.Journal of Mathematics
Teacher Educationl(1): 33-53.

Gibbs, G. (2007)Analyzing Qualitative DataThousand Oaks, CA: Sage.

Glesne, C. (2011)Becoming Qualitative ResearchePearson Education, Inc. Boston,
MA.

Gordon, C. & Maclnnis, D. (1993, January). Usiagrpals as a window on student’s
thinking in mathematicsLanguage Arty70 nl p.37-43.

Greer, B.; Mukhopadhyay, S.; Powell, A.; & NelsoofBer, S. (eds.) (2009). Culturally
Responsive Mathematics Education. NY: Routledge.

Gustein, E., Lipman, P., Hernandez, P., & Reyeg1897) Cultural relevant
mathematics teaching in a Mexican American contekdurnal for
Research in Mathematics Educatioviol. 28, No. 6, 769-727.
Haas, T., & Nachtigal, P. (1998). Place value: Anaator’s guide to literature on rural
lifeways, environments, and purposes of educa@rarleston, WV: Eric
Clearinghouse on Rural Education and Small Schools.

Hammersley, M. & Atkinson, P. (1995). Ethnograptrinciples in Practice. Routledge.
New York.

91

www.manaraa.com



Howley, C.; Howley, A.; & Huber, D. (2005). Premations for rural mathematics
instruction: analysis of the rhetorical literatud®murnal of Research in Rural
Education 20(7).

Hoven, J, & Garelick, B. (2007, November). Singa&plath: simple or complex?
Educational Leadership65:4 pp. 38-21.

International Study Group of Ethnomathematics (39B8&p://isgem.rpi.edu/

Kannapel, P. J., & DeYoung, A. J. (1999). The rgdool problem in 1999: A review
and critique of the literaturdournal of Research in Rural Educatidkb, 67-79.

Kirkpatrick, J. (2009, February/March). TIMSS 20@&thematics: Where are wsTAA
Focus. Trends in International Mathematics and ScgeStudy.

Koirala, H. (2002, July). Facilitating student leigag through math journal®roceedings
of the Annual Meeting of the International Group Rhysiology of Mathematics
Education Norwich, England. Retrieved from
http://www.eric.ed.gov/PDFS/ED476099.pdf

Kremer-Sadlik, T. & Kim, J. (2007, January). Lessdrom sports: children's
socialization to values through family interactauring sports activities
Discourse & Societyl8: 35-52.

Ladson-Billings, G. (1997). It doesn’t add up: isdn American students’ mathematics
achievementJournal for Research in Mathematics Educatiaf, 697-708.

Lawry, J., Upitis, R., Klawe, M., Anderson, A., [pdn, K., Ndunda, M., Hsu, D., Leroux,
S. & Sedighian, K. (1995). Exploring Common Conaamt About Boys and
Electronic Gameslournal of Computers in Mathematics and ScienceHied,
14(4), 439-459. Charlottesville, VA: AACE.

LeCompte, M.D., & Preissle, J. with Tesch, R. (109thnography and Qualitative
Design in Educational Researcf?™ ed.) Orlando, Fla.: Academic Press.

MacKinnon, A., & Scarff-Seatter, C. (1997). Constivism: Contradictions and
confusion in teacher education. in V. Richardsom JEConstructivist Teacher
Education: Building New Understandindpp.38-55). Washington, DC: Falmer
Press.

Mayher, J. S., Lester, N. B. & Pradl, G. M. (1983arning to Write/Writing to Learn,
Boynton/Cook Publishers, Inc., Upper Montclair, NJ

Maxwell, J. (2005).Qualitative research design: An interactive approa&econd
Edition. Sage Publications. Thousand Oaks.

92

www.manaraa.com



Merriam, S. (1998). Qualitative Research and Giady Applications in Education.
Jossey-Bass Publishers. San Francisco.

Mosimege, M. & Nkopodi, N. (2009). Incorporatifgetindigenous game of morabaraba
in the learning of mathematic&outh African Journal of EducatioNol 29:
377-392.

Nachtigal, P. M. (Ed.) (1982). Rural educationsé&arch of a better way. Boulder, CO:
Westview Press.

Nahrgang, C. & Peterson, B. (1986, September)ndJsriting to learn mathematics.
The Mathematics Teacherol. 79 No 6.

National Governors Association Center for Best #cas, Council of Chief State School
Officers. (2010Common Core State Standartigtional Governors Association
Center for Best Practices, Council of Chief Stated®| Officers, Washington
D.C. Retrieved from corestandards.org on March 2813.

nctm.org/standards/mathcommoncore/ (2012). Retrien March 28, 2013.

Newman, J.; Bidjerano, T.; Ozdoru, A.; Kao, C.k8ze-Biyik, C.; Johnson, J. (2007,
November). What Do They Usually Do After Schod?Comparative Analysis
of Fourth-Grade Children in Bulgaria, Taiwan, ahd United State$he Journal
of Early Adolescence27: 431-456.

Nieto, S. (2000). Affirming Diversity: the Sociolitical Context of Multicultural
Education. Longman. New York.

Norwood, K.S. and Carter, G. (1996). Journal wgtian insight into students’
understanding. In Lambdin, D.V., Kehle, P.E., &mdston, R.V. (Eds.).
Emphasis on assessment: readings from NCTM’S sdtas®d journals (pp. 81—
83). Reston,VA: National Council of Teachers of Mahatics.

Orey, D.C. (2006, May). Ethnomathematics: Cualt@ssertions and challenges towards
pedagogical actionThe Journal of Mathematics and Culturgol (1).

Patton, M. (1990)Qualitative Evaluation Method$2™ ed.). Thousand Oaks, Calif.:
Sage.

Peyton, J. (1993). Dialogue Journals: Interactriting to Develop Language and
Literacy. Online Resources. National Clearinghowséiteracy Education.
http://www.cal.org/resources/digest/peyton01.html

Powell, A.B. & Frankenstein, M. (1997). Ethnonetiatical praxis in the curriculum.

Ethnomathematics: Challenging Eurocentrism in Matiatics Education A.B.
Powell and M. Frankenstein (eds.) SUNY, Albany. 2d9-260.

93

www.manaraa.com



Presmeg, N. (1998). Ethnomathematics in teacheratihn. Journal of Mathematics
Teacher Educatiorl: 317-339.

Richardson, V. (1997). Constructivist Teacher Edion; Building a World of New
Understanding. (ed.) RoutledgeFalmer. Bristol, PA

Schultz, J. E. (2002). Mathematics education ialracommunities in light of current
trends in mathematics education (Working PaperiloAthens, OH:
ACCLAIM. Retrieved from http://www.acclaim-
math.org/docs/working_papers/WP_01_Schultz.pdf

Seal, K. R., & Harmon, H. L. (1995). Realities afal school reformPhi Delta Kappan
77(2), 119-125.

Silver. E. A. (2003). Attention deficit disorde¥@urnal for Research in Mathematics
Education 34, 2-3.

Simon, M. (1995). Reconstructing mathematics pedgdrom a constructivist
perspective.Journal for Research in Mathematidgol 26, No.2, 114-145.

Skovsmose, O. & Vithal, R. (1997). The end of icenace: a critique of “ethno
mathematics.Educational Studies in Mathemati&zl: 131-158.

Strauss, A. (1987). Qualitative analysis for sos@éntists. Cambridge, UK: Cambridge
University Press.

Van de Walle, J. (2007). Elementary and MiddleddtiMathematics. Sixth Ed.
Pearson. New York.

von Glasersfeld, E. (1996).Introduction: Aspectsaifstructivism. In C. Fosnot (Ed.),
Constructivism: Theory, perspectives, and prac¢t{pp.3-7). New York:
Teachers College Press.

Vukovich, D. (1985). Ideas in practice: integngtmath and writing through the math
journal. Journal of Developmental Educatiov® nl1 p.19-20.

Williams, R. (1989). The politics of modernism: Agst the new conformists. London:
Versa

Yin, R. (1994) Case Study Research: Design and Meth@@€ ed.). Thousand Oaks,
Calif.: Sage.

Zaslavsky, C. (1982)Tic tac toe: and other three-in-a-row games fronsiant Egypt to
the modern computerCrowell.

94

www.manaraa.com



APPENDIXA- FREETIME SURVEY
FREE TIME SURVEY

Take a few moments to think of the things you did played when you had free time
this past week. Then answer the following question

1. What activity did you do the most when you frag time this past week?

2. Did you play any video or computer games? /Més
If yes, name the games you played the most.

3. Did you play any sports? Yes / No
If yes, name the sports you played the most.

4. Did you play with things on wheels, like biogs) skateboards, scooters, ripstiks, or
fourwheelers? Yes / No

If yes, which did you play?

5. Did you play any pretend or imaginary gamess ¥No
If yes, what did you pretend?

6. Did you play with any toys this week? Yes / No
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If yes, what toys did you play with?

7. Did you watch T.V.?_Yes / No

If yes, what shows did you watch the most?

8. Did you go exploring outside? Yes / No

If yes, what do you see and do when you explore?

9. Did you read for fun? Yes / No

If yes, what did you read?

10. Did you do any art activities, such as cuttoigwing, painting, or coloring?_Yes /
No

If yes, what did you do?

11. Is there anything else you played this week ifn’t reading, drawing, exploring, a
computer/video game, a toy, a pretend game, or tbomgewith wheels? Yes / No

If yes, what was it?

12. What did you spend the most free time doirg\ileek?
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APPENDIXB- MATH ATTITUDE SURVEY

Date

Bubble your answer. Do not spend much time with any one question, but do answer all of
them. There is no right or wrong answer. The correct answer is the one that is most true for
you and how you feel about it most of the time.

1. Learning math is a waste of time. Not atall alittle sortof some alot
2. Math is important to learn. Not atall alittle sortof some alot
3. l avoid having to do more math. Not atall  alittle sortof alot

O

O

4. | like math.

=2
o
—
Q
=
L

O

O

]
=
=
o

sort of

O

Q
o
~

O

5. Ithink about and see math outside of
school (not counting homework).

=2
o
=
)
p—t
L

O

sort of

o

O

alot

O

6. | use math outside of school (not
counting homework).

=2
o
=
)
p—t
L

O

0 O

)
=
.l
o

o
=

sort

O

o
o
=3

7. | can use mathematics in many ways
when I’'m playing outside of school.

=2
o
=
)
p—t
L

O

sort of

o

O

Oz O

03z O

8. I don’t expect to use much math when | Notatall alittle sortof alot
I’m out of school. O O O O
9. Math is not important to me outside of | Not atall  alittle sort of alot
e O O O O
10. | would like to spend more time in Not atall  alittle sortof alot

school doing math.

O

O

O

oFe

8 8 8 8 8 8 8 8 8
0:0:0:0:03 0:03 0O:0z O
(] (] () () () () () (] (]

11. | enjoy math class at school. Not at all sort of alot
12. I am bored during math class. Not atall alittle sortof some alot
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O

O

O

O

13. I am happy during math class. Not atall alittle sortof some alot
14. | feel nervous and anxious in math Not atall alittle sortof some alot
- O O O OO
15. I don’t understand what’s going on Not atall alittle sortof some alot
during math class. O O O O O
16. | am sure that | can learn math. Not atall alittle sortof some alot
17. Learning math is hard for me. Not atall alittle sortof some alot
18. I think | could handle more Notatall alittle sortof some alot
challenging math. O O O O O
19. | can get good grades in math. Not atall alittle sortof some alot
20. I’'m not the type to do well in math. Not atall alittle sortof some alot

O
O
O

O

These are ways | use math when I’'m not in school:

These are ways that | could use math when I’'m not in school:
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APPENDIXC- INTERVIEW QUESTIONS

Semi-structured Interview #1
(Goal: to determine the types of activities studeme involved in outside of school and
school work.)

1. What activity have you been spending the mos tloing in your free time?
2. Why have you been spending so much time diis@ t(Circle any sentences that are
true for you.)

Some possible reasonk!s my favorite. This is what my friend, coushrother,
or sister wants to play. It was one of the onigdl | could play at the time.

3. How often do you do this activity?

Almost every day. Maybe once or twice a wéalery week or so. A few times
a year

4. How long do you usually do this before stopfing
30 minutes or less around 1 hour around 2 hours  more than 2 hours
5. What do you like most about this? What do gonk makes this fun for you?
6. What do you like least about it?
If it the activity under discussion is a type oayl
7. Are there any rules to this game?
8. Do you and your friends make up any rulesli game?
9. Do the rules or goals of the game change aplay®

10. How do you play?
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Semi-structured Interview #2

(Goal: to uncover the participant’s perception @timconceptions used in any of their
activities that require mathematical thinking. &u@ns will vary depending on the
particular activity being discussed. )

Do you think any of the activities you often do usath or math ideas?

How is this used in the game/activity?

Is this math a fun part of the game/activity fouyor would it be better if it wasn’t a
part?

Is this like anything you've studied before in solto

Do you think any of the activities you often dould use math or math ideas?

How could it be used in this game/activity?

Do you think putting this math to it will make itare fun, or would you not like it as
much?

Are there any math ideas or math thinking useténactivity that maybe you haven't

talked about in school before?
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APPENDIXD- FREE TIME QUESTIONNAIRE FOR PARENTS

Please take a few moments to think of the thingsytbu noticed your child doing and
playing when he/she had free time this past wéklinderstand that you will not likely
know the details of everything they did.) Thenvaasthe following questions based on
what you observed.

1. What activity did he/she do the most when reefsdd free time this past week?

2. Did he/she play any video or computer gamé&& / No
If yes, name the games played the most.

3. Did he/she play any sports? Yes / No
If yes, name the sports played the most.

4. Did he/she play with things on wheels, likeyoles, skateboards, scooters, ripstiks, or
fourwheelers? Yes / No

If yes, which were played with?

5. Did he/she play any pretend or imaginary gamés8 / No
If yes, what did he/she pretend?

6. Did he/she play with any toys this week? YB®/

101

www.manaraa.com



If yes, what toys were played with?

7. Did he/she watch T.V.? Yes/ No

If yes, what shows were watched the most?

8. Did he/she go exploring outside? Yes / No

If yes, what was likely seen and done when expigiti

9. Did he/she read for fun? Yes / No

If yes, what was read?

10. Did he/she do any art activities, such asrattrawing, painting, or coloring?
Yes / No

If yes, what did he/she do?

11. Is there anything else played this week @t reading, drawing, exploring, a
computer/video game, a toy, a pretend game, or thomgewith wheels? Yes / No

If yes, what was it?

12. What did he/she spend the most free time dibisgveek?
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APPENDIXE- CONSENTFORM

Consent Form
Identifying and Encouraging Math in Children’s Out-of-school Activities
in the Rural Lowcountry of South Carolina
Research conducted by Sherry Hyatt
Dear Parent/Guardian,

| am writing to ask permission to conduct educational research using your child as a case-study
participant, in which | will interview your child about their out-of-school experiences and math
thinking.

As part of my doctoral program through USC in Curriculum and Instruction, | am required to do a
dissertation involving educational research. My research will explore the mathematics that is
involved and/or applicable in the everyday afterschool activities of students. | believe that this
information can benefit your child by providing more in-depth information about the types of
activities that interest him/her as well as any types of math applications he/she naturally has
experience with. This knowledge will help guide my math instruction with your child. [also
hope to use this information to encourage students to apply more mathematical thinking in
their everyday activities.

Activity Where When
4-6 students are interviewed about their | At school 2-3 times during Semester 1; 20
daily out-of-school activities and their minutes each
math learning/ experiences.

Any information that is obtained in connection with this study and that can be identified with
your child will remain confidential. His/her responses will not be linked to his/her name or your
name in any written or verbal report of this research project. Interviews may be videotaped in
order to help me recall details of their responses. However, these videotapes will not be shown
to anyone else or used for any other purposes.

For more information concerning this research, you may contact:

Sherry Hyatt: (843) 899-8950, (843) 819-1275, email- hyattsc@bcsdschools.net

Rhonda Jeffries (Faculty advisor) (803) 777-5270, email- rjeffries@sc.edu

If you have any questions about your rights, you may contact: Thomas Coggins, Director, Office
of Research Compliance, USC< Columbia, SC 29208 tel- (803) 777-7095 Fax- (803) 576-5589
email- tcoggins@mailbox.sc.edu

Participation in this study is voluntary. You are free not to have your child participate or

withdraw at any time, for whatever reason, without negative consequences. In the event that

103

www.manaraa.com



you do withdraw your child from this study, any information already provided will be kept in a
confidential manner.
Thank you,

Sherry Hyatt

I have read the contents of this from and have been encouraged to ask questions. | have
received answers to my questions. | give my consent for my child to participate in this
study, although | have been told that | may withdraw him/her at any time without
negative consequences. | have received a copy of this form for my records and future
reference.

Name of Parent/Legal Guardian (please print)

Print Child’s Name

Signature of Parent/Legal Guardian Date
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