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ABSTRACT

Kevin J. Pelton, Effects of Journal Writing on Mathematics
Anxiety, 1996, Thegis Advisor: John Sooy, Mathematics
REducation.

The purpose oflthis study was to determine the effects of
journal writing on mathematics anxiety in developmental
algebra c¢lasses at the college lavel. Two classes of
"Elementary Algebra," comprised of twenty-three college lavel
students, were used for this experiment. During the six week
study, the experimental group, consisting of tsn students,
wrote in math journals con various mathnematics toplcs asgigned
by the researcher. The control group, consisting of thirteen
s-udents, did not keep a jourmal. Both groups were pretested
and posttested using the Mathematics Anxiety Rating Scale for
adolescents. Independent t-tests were used to analyze the
results. It was concluded that there was no signilicant
difference in the levels of mathematics anxiety between the

contrel group and the experimental group.



MINT -aBSTRACT

Kevin J. Pelton, sffects of Tourmal Writing on Machematics
Anxiety, 1996, Thesis Advisor: John Sosoy, Mathemanics
Educaticon.

The purposa of this study was Lo dstsrmine the effects of
Journal writing on mathematics anxiety in develcepmental
alosbra classes at the accllege level.

Thare was no significant difference in thz levels of
mathematics anxiety between tha control group and tha

exparimental group.
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CHAFPTER 1

Introduction to _the Study

Introduction

In thke spring of 1989, the National Council of Teachers

of Mathemetics develcped the Curriculum and Evalustion
Standerds for School Mathemstics. The council recommended that
211 math students  should be ancouraged to *xeep Jjournals
describing their mathematical experiences. Since the Standards
were released, a significant amount of research has baan
conducted, which has focusad bhoth on journal writing and its
affect on math achievement at the elementary, middle school,
and high school levels. Studies have indicated that journal
writing is the mest effective method of using writing in the
mathemztics classrcom to improva wethematical achisvemant
(Grossman and Miller, 1993; Bagley and Gallenberger, 1552) .,
Journals enhance student/teacher dialegue, individualize
instruction, build student gelf-esteam, and improve
achievement in the math classroom (Olson and Deming, 1954).
Fow research studies have been dene on the &ffacts of
journal writing with underprepared college students. "It is
well documented that the need for remediation in mathematics

is the meost common problem at public colleges and that the
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nurkher of college students who enroll in remedial mathematics
classes has Lncreasad extensively over the past decade"”
{(Ganguli, 1995). This study focuees on tha effects of journal
wriring on mathematice anxisty in developmental algsbra

classes at the collags level.

Statement of the Probhlem

The purpose of thig arudy is5 to determine the 2ffacks of
iourngl writing on mathematics anxiety 1n develcpmantal
algabra alasses at the college level | The fellowing hypothesis

will be tCested.

i, Thera 18 no aignificant difference in the
lavel of mathematical anxiety bhetwsen Ehe

rcontrol group and the sxperimental group.

Bimnificance of the Prgblem

Mathematicg anxiery has always been recognized Az a
sarioua problem in math sducation. Although rasesarchors define
it in a variety of ways, It refers to a feeling of dresad that
pecple have whan thay try to understand snd do mathomatics
(HOTM, 1884; Tobias, 1%7¢)}. For yaars, studieg have
comsistently shown us the relaticnship that axists between

mathematics anxiety and mathematizal achievemesnt. Higher
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levels of mathematics anxiety ars related to lower mathemacics
achievement teat scores (Bessant, 1885; Martinex, 1987;

Richardson and Suinn, 1872).

Mathematics anxiary has alsc bzen linked to students’
oaropr  decisione. Regegrchers hava found tnat many
intellectually capablse students avoid taking math coursas in
high achool and college {Shodahl and Diers, 1084). ™"Math
anxiety becomes a critical factor in a srudents’ sducational
docigions and may influence the students’ azhievement of hils
or her career goala" (Batz, 1978} . Rescarch has continuved Lo
show us the importance of mathematicd anxiety as a prablem
arga, and the need to develop appropriate treatment meihods.

This researcher has focused on Lthe effacts of jeurnal
writing on mathematics anxiety. Regent resszarch nas
demonacrarad thar strong writing skills improve periormancs in
the mathematics classroom (Abel, 19%88) . specifically, atudies
have shown that the most effective method of using writing to
help students learn mathematies is through the use of journals
(Stuart angd Chanca, 19%95; Paterson and Nahigang, 19861 . But
most of the research that hase recently hean conducted on
tournal writing hes [ocused on achisvement in the elementary
and high school lavels. Additional research needs to he done
on the effects of jourmal writing on mathematics anxiely in

davalopmenrtal math courses at the college level.



This study was conducted at Camden County College,
tacarsd in southe=rn New Jerssy, over a six week period from
November to December of 1955, Studenc  enreollment  ie
approximately 15,000 students, comprisad of a minority
anrollment of 2z percent. Two classas of "Elementary Rlgabral
were used for this axperiment. This was a total of 23 students
out of a possible 1400 students that were enrolled in this
course during the fall gemester of 18%5. The experimantal
group met at A:00 a.m., and the control gzoup mat at 12:00

D.m,

Defipition of Terms

Contrnl Group

those students in the Rlementary Algebra clasg not

subjected Lo the journal writing sesslons.

Experimentsal Group

thesa students in the Elepenbary 2Algebra class
subjected to the Journal writing sessions thres

Cimed a wealk.

Journal
2 diary-like serisz of writing assignments. Each

aggignment or entry 1s a short writtén response Lo
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an instructor's question, statement, or set ol

instruckhisoms (Patesrson and Nahigang, 1586).

MaRE-4A
a 94-item  Cast specifically deaigned for
adnlescents to measure the degres of mathematics

anxiety.

Mathematics Anwielby

fealings of tensicn and anxziety that interfere with
the manipulation of nunbers and the solving of
mathematical problemg in a wide variety of ordipary

life and academic situations (Betz, 1578).

Drocadires

The population ro ba tested for this experiment wWas
comprised of students from Camden County Cellege. The sample
usged included Lwo geciions of "Elamentary Alqebra.' Both of
these classes were taught by the researcher for the antire
1555 £all eemester. Zach clasa mat three times per week For 50
minutas. The axperimental group, which mel at &:00 a.wm., was
comprised of ten students. The contrel group, which met at
12:00 p.m., was comprised of thirtean students.

A mathematics anxiety pretest, the Mathematics Anxiety
Ratings Scale for Adolascents (MARS-A), wag given Lo bota

groups immediztely following Lhe mid-term examinations. During
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the next esix weeks, the sxperimental group wrote in math
journals on specific topics assigned by the rasaarcher. At tne
conclusion of the samastar, both classes completed the sans
MARS-A. The results from the posLiest wara then ussd o
determine if there was a significant difference in the l=vels
of mathematics anxiety bhatween the control group and the
experimental group. An independent t-test was used Lo analyze

the results.



CHADPTER 2

Related Research and Litersture

Introductbion

Whan the Curriculum and Bvaluation Stapdzrds Faxr Schaol

Mathematics was released by the Natlonal Council of Teachers

of Mathematics (NOTM) in 1989, Journal writing began ¢
racalva an enormous amount of attention. NCTM recommendsd that
"students should be encouraged Lo keep journals describing
their mathematical experiences, including reflections on their
problem solving thought precesses. . . These activicies can
fosrer students’ positive atbitudes about mathem=tics., . "
(142) . Bince the ralease of the Standards, a largs amount of
research and literature has heen published on the potemtizal
bhenefits of writing in the mathematice clagsroom.
Unfortunately, most of this has been limited to elementary,
middle school and high school arudents. This researcher will
facus on the related research and literature on both journal

writing and mathematics anxiery at the colleg= level.

Belated Regearch on Journal Wrirting

Carnlyn B Stewart conducted a study at Memphis Ztate
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Universlty in 1993 invelving 110 collsgs algsbrz students. The
purpasa of this study was Lo examine the effects of Journal
writing on both wathematical achisvement A8 well &=
mathematical anxiety. Four algebra classes partiCipatEdriﬂ
this study. Two classes wrote in journals dzily (the
experimental group), two classes did not (tha control group) .
prerast and posttest scores from the Tennessce Compreherdive
Assassment DProgram (TCAF) and the Mathematics Anwiety Rating
Sczle for Adolescents (MARS -A) were used to derermina if
there was a Significant differenss in the levels of
achievement and anxiety hetween the contral group and tha
experimental group. The results from the TCAP acorss Iound
rhar "the journal writing group’s gains were significantly
higher than the non-journal writing groups" (242). Althaugh
this study found that journal writing had a positivea effect on
mathamatical achievement, the results indicated no siguniflcanc
differences in the levels cof mathematical anxiety.

In 19%1, a study was conducted at the University of
Minnescota involving 25 aollege algebra students. During a 12-
week pariod, students wers asked te complete in class writing
assignments on =2 variety of mach concepts &g well  as
proceduras for sclving problems. The regsarchers concluded
that these Jjournals  helped remedizl students  chink
mathematically . "The writing-te-learn-mathematics teaching
atrategy helped students not only to  reexamine their

mathematical understandings but alsc teo apply pravicusly
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learned concepts to analyzing new problems® (50). In addition,
ali 25 students responded very positively when asked if they
thought that the writing assignments helped them to understand
mathematics hettar. Ganguli concluded from thase resSponces
that additional research should be done to delLerpinge cha
effects that journal writing may have on mathemarical anxiety.

In 1993, one of the largest arudiss ever done on journal
writing at the ¢ollege level was conducted at the University
af Southern Mississippi. Over 14 college algehra classes
participated in this study over a 15-week period. Half of the
classes wrote in journals daily. The remaining students did
not participare in any writing assignments. The purpasa of
this study was to look at the effects of journal writing on
both mathematical achievement as well as mathematical anxiety.
Unlike many of the previcus studies, thig ona specifically
focused on differences in achievemant and anxiety between wmale
and famale studsnts. The ressarchers found that there was a
significant difference in the levelg of mathematical anxiety
berween thea control group and the experimental group involving
the male students only. They found no significant differen&e
with the female students. Tha researchers concluded that at
the college level, daily journal writling is mora heneficlal to
male gtudents than to Female studants (21€) .

Frances Jo Grossman, Brenda Smith, and Cynthia Miller
conducted a study at Georgia State University 1in 1333

involving 70 incermediate algebra college students. 1o
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addition to keeping daily journals, students were glven
writing guesticns for homaworlk and on in-clagg quizzes and
Leste. During this 14 week period, writing about mathematical
conGeprs bacams = regqular activity during class instruction
and was prescnted as a part of the lsarning process (2), This
study also focused on what aeffects journel writing would have
en mathematics anxiety. The researchers concludsd that "when
students ware given regular cpportunities to partlclpate in a
dialogue with thair teachar through the journal, machematics
anxiety was lessencsd" (4). The Jjournals helped students bulid
thzir self-seteem and seif-genfidence which plays a vital rola
in rha learning prodess.

In 1988, a study was conducted st Hofstra University by
Kathleen Schatzberg-smith. $he felr that "prior rasearchers on
dialogus journal writing traced the de=velopment of language
angd reasoning abilitiss in elementary sStudents, but Isw
regearchers focusad on college learnsers, ncone on underpraparad
students" (436). During this 1S-week study, 38 college
students exdhangad dialoguse journals daily with their
mathematics instructor. The researchers aoncluded that journal
writing appeared extremely promising for reducing levelsa of
mathamarics anxierty in underprepar=d college studencs.

Carolyn Stewart continued har ressarch at Memphis Siate
Univarsicy in 18%5. Her previous studies had linked journal
writing to  higher achievamant, Dbut could net show a

ararisrical relationship to decreasing maithamarics anxiety. In



zhig study, studenta from four college algebra classes wrole
in journals three cimes a week during the last Live minures of
tne o=lzgg This time howsver, the teachar collected and
rasponded to the Jjournals each tima. Using the MARS -4,
Stewart found that "similar tests performed on Lhe changas-in-
anxiety scorss suggedrted for dialogue journal-wricing students

a decrease in anxisty that appreached significanca™ (830 .

Ralatred Literarurs on Journal Writing

Much has been written on the numerous henefits of having
students write in the mathematics 2lassroom. Writing has long
heen recogrized as a waluable learning toal that helps to
pronote thinking (Abel, Davison and Pearce, Gangull, Grossman,
Wilde). &Students who are reagquired to write must de
considerable thinking and organizing of th=ir thoughis Defors
rhey wrire [Johnacn) . In "Using Writing To Learn Mathematics, "
Nahrang and Petarson argue that writing should be used in all
mathematics classrooms ta improve learning. It provides the
student with the oepportunity to formulzate, organLEe,
internaliza, and evaluate concepts [461) . Many educacaors would
agrze that the most effective methed of using writing to help
studente lesrn mathemstics is threugh the use of math journais
(Bagley anrd Callenberger, NCTM, Olson, Stewart and Chance) .
"dur experiencs in enllega-level classes, from algebra thrcugh
calcoulus, makes us tfeel confident rhat thasz short bul

powerful writing exerciszes enhance learning® (441},
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In "Assessing Students’ Dispesiticns: Using Journals to
Improve Students’ Performance, " Bagley and Gallerberger &iso
discussed the many benafits of using Journals in the

mathematics classroom. Journal writing allows students Lo:
1) participate by communicating ideas, questlons, or
suggestions when they are too shy or intimidated to

dec sc in front of the entire class.

23 write fresly without ceoncern abouft spealling,
punctuation, style and sc on.

31! summarize, organizes, relate and associate ideas.

4) define, discuss or describe an idas or concspt.

5) experiment with, create, or discover mathematics
independently.

E) review toplcs.

7) reflect on class by summarizing goals, strategies,

reactiong, accemplishments, or frustraticnsa.
g) cpenly express positive and negative feelings and
frustrations. (651)
In their college classrooms, Bagley and Gallenberger felt that
Jjournal writing encouraged their students Lo articulate their
rhoughts which helped them to better understand wany algsebra
concepks. "Qur students learned to internalize and rsflect on
what we did in aligebra class: they learned to make
connecticons, relace information, synthesize, organize thelr
thoughts, and aznalyze" (462} . The journals helped the students
tc reallize what they know and what they don’t Know.
Raffaella Borasi and Barabara Rose’s "Journal Writing and

Mathematics Instruction" also addresses the many potential
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henafits of having students write in math journals during
clags. In =ddition to ingreased learning of mathematical
content., thav found that Sournal writing helps studsnts Lo
snorease their proplem solving akills. It is a devige thart can
qreacly =aid in the problem solving process and stimuiate
create thought by the studente [Johngon) . It helps to clarify
the "process" as well as makes students aware of how theay do
mathematics. "By asking tne students ©o raport in their
journals how they so’ved the problem or approached the study
of a topig, they can bacome snoouraged to become introapactive
of how they do and lsarn mathematics, and congagquantly to
identify more general heuristics to Aaclve mathematical
problems as well ag to realirs the possibility of alternativa
approaches to the szme leamming task" (356) .

Cne of the most obviogus benafits of mathematical journals
iz the drastic increase in student/teacher intsractlon and
dizloguz (Abel, Bagley, Borasi, Ganguli, Grassman, Olswoo,
Stewart). In "Dialegue Journals: Barometers for Assegging
Growth in Davelopmental Learners, ' Jamesg Olson poincs cut toat
it iy almogt imposgsibla for instructors to give heavy,
indiwvidualized instruction to all of rcheir students. Many
studencs sre Loo ghy fo ask questions or Lo mesl Oné-on-onc
wizh the teacher, and journals provide tha opportunity to
bridge that gap of communication. YThe dialogue journal i3
individualizad instruction par excellence. The privakcs,

thoughtful natura of the interacnion allows students Lo
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express ideas and agk guestions that they would not have in

the oper

rlassaroom” (27). Olson Further argued thart journal

writing should be usged in all math classrcoms because Lhey

help to:
1)

21

anhance student/teacher dialogue.

build students gelf asteem.

give personal attention to gtudencs.
individualize ingtruction.

asgess srudent perceptiens of instruction.
adijust instruction as neadad.

investigate wetacognircive aspects of learning.
uncover "ancial and cmotional baggage.”

cenfront student learning problams (28) .

Related Research on Mathematbios Alxiety

One

anxiety at the college level was conducted by Nancy Betz

nof the largest studies ever done on mathematics

Chic State Universirty 4in 1878. Owver 4550 srudents

developmental algebra classes at Uhio State participated

ot
in

it

this study. Researchers cancluded that a very high parcentage

of aollege students are math anxious, and that women reportad

significantly higher lewvels of mathematics anxicty than did

men. In addition, researchers found a relatiomship belwaan low

math achievement and high anxiety,

as wall as the number of

vears in high school math and mathematics anxisty. Nancy BelLz

concluded that "the relatively high prevalence of math anxicty
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in the celiege students studied strongly suggests the need
hoth for increased zwarensss cf math anxiety as a potential
problem area and for the developmental of appropriate
traatment methods" (447).

In the summer of 1955, a study was published in the

Journal For Research in Mathematics by Kenneth Bessant. 1732

students enroliled in intreductory statistics courses  at
Erandon University in Manitcba participated in the study. The
researchers focused on the Mathematics Anxiety Ratings Scale
IMARS) and spzcific types of anxieties and attitudes. They
identified six factors labeled as Ceneral Evaluaticn Bnxisty,
Everyday Numerical Anxiety, Passive COCbservation Anxisty,
Performance Anxiety, Mathematics Test Anxiety, and Problem
Solving Anxiety (327). The rasearchers concluded that "first
and foresmost, mathematics anxiety 1is a multidimensional
concept" (342) . Bessant recommended that further research
should be dene to perhaps expand the meaning of mathematics
anxizty.

James Roundg and Darwin Hendel conducted an experiment at
the University of Mipnesota in 1980. 350 female students, all
enrolled in a mathematics anxiety treatment program at the
university, ware the subjects of the study. The focus of the
study was on the reliability cf the Mathematics Anxiety Rating
Scale and whether it should he used in identifying math-
anxious individuals and in evaluating treatment programs. The

results were very gimilar to Xenneth Bessant’s study. The



1k
rescarchers concluded that mathematics anxisly az measursd by
the MARS is nol a unidimensional congrruct (145) . "The domain
of mathematica an¥iety by the MARS is best described not as
anxicty about sveryday numerical manipularcion, bus primarily
ag tesL anxiety and zecondarily as anxiety =ssociated with
marhemarics courses" (145). Researchers also concluded trhat
mathematics anxzety is not limited to females but is common to
21l students who are poorly prepared ‘in mathematics.

In 1%6%, Ralph Antteonen conducted a study at Weestern
Rascrve University in Cleveland, Ohio. Gver 1,000 students
participated in rhis arudy ovar a six-yesar pericd from 6tlh
grade to 12th grade. The purpese cf this study was ro
establish 2 relationship bketween wmathsmaricg anxiety and
mathematics achievement, The studants were tested in the
spring of 1960, and were reckested in the spring of 1966, The
results clearly showed a strong relationghip betwaen high
marhematical anwxiaty and low mathematiczl achievement. They
alsc racommended that “"future studies could make an attempt to
change gtudentsd who have expressed "mathemaphobia®" so that
thelr attitudes toward mathematics would become more pogitnive.
This overcoming of "emoticnal blegka" to mathematics would
hopafully lazd to better perfocrmance and great ceomfaorc in
mathematics" (470) .

In 1983, Robert Prary and Jeanne Ling canducted ™A
Factor-Analytic Study of Mathematiecs Anxizsty® at  the

Iniverairy of Virginia. This particular study collectad the



17
regponses of over 500 university students focusing on
personality measures as well as mathematics anxisty. More
specifically, the purpose of the study was to determine to
what extent the attitudes towards math could be viewsd as
reflections of other personality characteristics as opposed to
a single underlying attitude ($85). The researchers showad
that "the results support viewing mathematics anxlety As a
unidimensional and, unfortunately, rather global construct
independent of the other personality variables and underlying
orher, more distinet attitudes towards mathematics® (882).
Frary and Ling concluded that low ability leads to low
performance which leads to mathematics anxiaty which leads to
avoidance and low achievement .

In 1972, Prank Richardscn and Richard Suinn, the creators
of the Mathematics Anxisty Rating Scale, conducted one of tae
most well known studies on mathamatics anxiety. Over 400
freshmen and sophomores participated in this study at the
University of Missouri. The researchers were concerned with
analvzing different types of mathematics anxiety as well as
establishing the reliability of the MARS -A. The researchers
concluded that "mathematics anxiety is a very common problem
in the college population and the MARS could serve as a
diagmostic tool" (552). They alsc concluded that tae MARS
could be used in research to determine the effectiveness of
different treatment approaches ta mathematical anxiety

proklemsg (552).



Reiated Literatura on Mathematics Anxiety

Mathematics anxiety has long been recognized as one of
the most seriocus problems being faced in math education today.
The relationship between high mathematics anxiety and low math
achievement has been well documented and ressarched (Anttonen,
Bessant, Richardson and Suinn, Tebias, Wigfield and Meece! . In
"Preventing Math Anxiety: B Prescription,” Joseph Martinez
argues that "mathematics anxiety may be a grearer block to
math learning than any supposed deficiencles in our school
curricula or teacher preparation programs" (125 .
Unfortunately, sexperts still dao not fully understand why some
students develop mathematical anxiety and others do not. Even
when students are diagnosed with this disease, recovary Zeems
to be marginal at best. {117)

Much of the literature argues that the math teacher plays
the leading role in causing mathematical anxiety. In "My
Anxicties About Math Anwiety," Jay Greanwood points out that
"the principle cause of math anxiety lies in the teaching
methodologies used to convey the basic mathematical skills to
our youngsters, bhe they computational skills or these
involving algebra or geometry" (662). The traditional
"explain-practice-memeorize” teaching style, which is based
entirely on memorization, not on understanding and reason, is
the real source of mathematics anxlety. Greenwood argues that
students have misconceptions, ags well as teachers and parents,

that you must master the basic sgkills (usually through rote
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memorization) before yvou can engage in higher level problem
solving . He concludes by recommending that additional research
neads to be conducted on the henefits of using tha problsems
splving process to teach computaticon skills.

Susan Shodahl and Cleon Diers also believs that teachers
play a significant role in causing math anxious students. In
their article, "Math Anxiety in C(ellege Students: Sources and
Sclutions," they alse identify five myths about mathematics

that help to contribute to the problem of mathematics anxiety.

1) There is only one way to do & problem.

2) You must be able to solve problems guickly in vour
head.

3) You must always know how you got the answer.

4) Math requires logic and not iptuiticn.

5) Men are naturally better at math than women. (33)

Shodahl and Diers bhelieve that ths best way to reduce
mathematics anxiety in cpllegs students is through the use of
intervention programs. They both ceach a semestar long course
at San Bernadino Valley College called "Our Math Without
Fear." This is a two-hour ¢lass that meets once a week which
focuses on psychological technigues that help the students
reduce their mathematics anxisty.

Tn 1995, the National Council of Teachers of Mathematics
published their own report on mathematics anxiety. The council
agreed with Martinez that the causes of mathematics anxiety
are s5till very much unknown. Although much of the literature

points to the relationship between the student and the
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taachsr, many experts believe that the leading cause oI
mathematics anxiety can be linked to the relatcicnship bstwaen
the student and his or her parents (Tobiag). NCTM doss not
provide reasons for the causes of mathemarical anxiety. The
council is concerned with strategies to help reduce anxiery.
Although the council menrtions math anxiety centers and
intervention programs as one method of dealing  with
mathematical anxiety, they point out that very little research
and literature exists about the leong-term success &f these
programs. NCTM does provide a list of specific classroom
practices that math teachers should use to alleviate
mathematical anxiety from their classrooms. A few of Chese ars

listed helow:

1) Accommodate different learning styles.

2) Create a variety of testing environmerts.

3) Emphasize that everybody makes mistakess.

a) Design tha experience so that students feal

positive about themselvas.

5} Maks math relevant.

&} Emphasize the importance of original, quality
thinking rather than the rote manipulation of
formulas.

7) Allow for differemt social approaches to learning

mathematics.



CHAPTER 2

Erocaedures
Introduction

The purpose of this study was to determine the effects of
journal writing on mathematics anxiety in developmental
algebra classes at the college level. This chapter will focus
on the procedures used by the researcher to¢ conduct this
study. It will also provide a brief description of the student
population and the testing instruments used throughout the

experiment.

Population

This study was conducted at Camden County College in
Bilackwood, New Jersey. Camden County College is an open-4oor,
comprehensive two-year public institutlon with an enrollment
of over 15,000 students. It pregently ranks as the largest
community college in the state of New Jersey. Minority
enrollment comprises twenty-two percent of the total college
population.

This study occurred during a six week period in the fall

semester of 1995. Two classes of "Elementary Algebra'" wers
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used in the experiment. Each class met thres times a wsek for
fifey minutes. The experimental group, which met av 8:00 A.M.,
was composed of ten students, six female and four male. The
control group, which met at 12:00 P.M., was composed of
rhirteen students, eight female and five male. All twenty-
three students that participated in the study had recently
graduated from high school in elither June of 1584 or 1995 &

variety of ethnic groups were represented in both classes.

Tasting Instruments

Mid-term examination grades were used to determing if the
control group and the experimental group were egquivalent in
their academic achievement. The scores that the students
achieved on this exam were used to determine if a gignificant
difference existed in their mean scores. An independent t-test
was done for both classes using these scores.

Immediately foliowing the mid-term examinatcions, the
Marhematics Anxicty Rating Scale for Adeolescents (MARS- A} was
administered tc both the experimental group and the <ontrol
group. The MARS-A is a 98 item test specifically designed for
adolescents to meagure the degree of mathematics anxiety. A
copy of the MARS-A can be found in Appendix A. This scale was
used to determine if the control group and the experimental
group were equivalent in their mathematical anxiety. Although
this researcher examined many different anxiety scales,

numercus Studies have shown that the MARS-A is a valid and
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reliable measurament of mathematical anxisty {Richardson and
guinn, Rounds and Hendell, Wigfield and Mzzce). In "Facbors
Associzted With Tvpes of Mathematics Anxiety in College
Students, " rtha Naticnal Council of Teachers of Mathematics
stated that "the MARS-A has proven an extremely relizble
measure of mathematics anxiety" (328). The scores that the
students achieved on the MARS-A were uged to determine i a
significant difference sxisted batwsen the mean scores of the
axperimental group and the contrcl group. Arn independent t-
tagt was once again used for both classes using these scores.

Six weeks later, the MARS-A was re-administered to both
groups on the final day of the experiment. The game procedurs
deacribed above was once again usad to determine 1f a
significant difference in the level of mathematics anxisaty

exizsted batween the control group and the experimental group.

Conducting the Study

During the course of the six week study, the experimental
group was allowed time during each class to complete journal
entries on assigned topics by the researcher. The first five
mimites of class were provided to the students to complete
these writing assigaments. Thie time was also used for taking
attendance aznd reviewing any homework problems that Che Class
may have had. Since the control group was involved in these
same procedures (other than Jjournal writing), the tiwe

allotced for +the daily presentation of 1lessons  was
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approximately the same Lor both classes.

The specific journal writing assignments were based on a
wide variety of mathematical toplcs. Students were asked Lo
respond to problem solving guestions, concepts learned from
previous lessons, as well as any (Lfeelings, emeotions o
anxiaties thev may have toward mathematics. A list of thesge
topics can be found in Appendix B. Afrer the srudants
completed each zgsignment, the journals were then collected by
the researcher. In addition, the researcher responded to each
writren assignment to establish a "dialcgue-journal” with each

student. No grades were glven for these assignments.



CHAPTER 4

dnalvsis of Daka

Introduction

The purpose of this study was to determine the effects of
journal writing on mathematics anxiety in developmental
algebra classes at the college level. Two ¢lasses of
'Elementary Algebra” *ere used for this experiment. The
researcher taught both the experimental group, consisting of
ten students, and the control group, consisting of thirteen

students.

Pre-Comparison gf 2cademic Achisvement

The firat procedura periormed was to ensure Lhat the
control group and the experimental group were eguivalent in
their academic achievement. The scores on a mathemacics
department mid-term examination were used for this task. The
mean score for the ten students in the axperimental group was
78.4. The mean score for the thirteen students in the control
group was 77.85% (refer to Table 1) . The standard deviation was
14.849 for the experimental group and 13.101 for the control

group. Given 21 degrees of fresdom, the t-value at the .05
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level of significance for a two-tailed test was found to be
2.08. Since the t-value for the experimsnt doss not fall in
the rejaction region (-2.08 <« .082 < 2.08), the researcher
concluded that there was no gignificant difference in acadsmic
achievement between the coatrel group and the experimental

Jroup -
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Table 1

A Comparison of Mid-Term Examination Grades
Betwaan Bxpearimental GCroup and
Control Group

Experimental Groups Control Sroun
:{1 {Kl “EI:] 2 :":2 (Kj-fi} z
g2 12.95 68 27,023
16 1049 74 ' 66 140 .423
72 40 .96 g1 9.923
cE 175.568 20 147 . 623
a8l =.76& 51 172,923
a7 a45 .98 30 147 .623
75 11 56 54 Se8.8232
21 158 .78 S0 329 423
S0 134 .55 22 17,2223
g5 43 .50 79 1.323
T2 Ja 232%
59 0L 323
B4 57,823
x,=78.4 ¥, =T77 . A5
8,=14 .49 5.=12.1C1
£ = M= i where 5,=13.877

8, {(1/m) + (1/my)

Ther=fore, £ = .084



Dro-test of Mathematice Anxisty

The next procadurs performed was to ensure that the
concrel grecup and the experimental group were equivalent in
their mathematics anxiety. During the class Immediately
following the mid-term exeminations, the Mathematics Anxiety
Rating Scale for Adolescents (MARS-A) was administered to both
the experimsntzl group and the control group J{(refier Lo
Appendix A). The mean score for the ten students in the
experimental group was 175.8. The mean scorse for the thirteen
students in the control group was 211.46 (refer to Table 2).
The standard deviation was 55.689% for the experimental group
and 37.733 for the control group. Giliven 21 degrees of freedam,
the t-value at the .05 lavel of significance for s two-tailed
test was found to be 2.08. Since the t-value for the
experiment deoes not fall in the rejection regicn (-2.08 =«

-1.832 <« 2.08), the researcher concluded that there was 1o
gignificant difference 1n the levels of mathematics anxiety

between the control group and the experimental group.

Journal Writing

During the six weeks following the administration of tha
MARS-A pre-Lbast, the experimentcal group was allowad time
during ezach c¢lass tTo complete jourmnal entries on bopics
assigned by the researcher (refer toc Appendix B). The first
five minutes of class were prcvided to the students to

complete these wrlting assignments. This time was also used



Tabls 2

A Compariscn of MARS-A Pre-test Sc¢gres
Berween Fxperimental Greoup and
Contrel Group

Control Group

x, (2, -2, ) K, (%,-%.) 2
110 A325 .64 272 3665.09
236 3824 .04 177 1187 .48
220 1853 .54 1756 1257.41
261 1259 .04 194 235.01
109 1d4p2 .24 230 343 .73
138 i5B84 .04 193 3&0.77
148 772.84 269 3310.85
140 1281 .64 265 2574 .61
227 2621 .44 222 111.0%9
171 23.04 198 181.17
2085 6.05
178 . 1118 .57
163 2348.27
%x,=175.8 X,=211.46
5,=55.68% $,=37.733
£ = X = X, where 5,=46¢.288
S, 4 {1/n,) + (1/n,)
Tharafpra, = -1.832

25
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for taking attendance and addressing any difficulties that the
class may have had with homework problems. Since the control
group was invelved in these same procedures, the time allctted
for the daily presentation of lessons was approximately the
same for both classes. After the ten students 1in the
experimental group completed each writing assignment, the
Journals wera then collected by the researcher. The rassarcher
also responded to sach entry to establish a "dialogue-journal'

with sach student.

Post-test of Mathematicg Anxiety

On the last day of the experiment, the Mathematics
Anxiecy Rating Scals for BAdeolescents (MARS-A) was ra-
administered to both the experimental group and the comtrol
group. The mean scora for the ten students in the experimental
group was 165.4. The mean score for the thirteen students in
the control group was 1%3.38 (refer to Tabkle 3). The standard
deviation wag 59.37 For rthe experimental group and 57.25 [or
the control group. Given 21 degrees of freedom, the C-value at
the .05 level of significance for a two-tailed test was found
to be 2.08. Since the t-value for the experiment does not fall
in the rejection region (-2.08 < -1.14 =« 2.08), the reseaxcher
concluded that there was no significant difference in the
levels of mathematics anxiety bLetween the control group and

the experimental grous.



Table 2

A Comparison of MARS-A Post-test Scores
Betwasan Experimental Group and
Control Group

Experimental Groups

ey {KI_EL) Z 3{2 (xz-xz)

114 2641.96 229 1268.78
225 3552 .16 159 2181.%8
244 6177.96 121 5238.86
247 6658 .56 156 1397.26
113 2745 .76 256 3921.26
123 38%3 .76 193 .14
131 1183.36 332 19215 _80
113 2745.76 220 708.62
210 1989 .16 183 1G7.74
154 129 .96 173 41.5.34
209 243 .98
134 31525.98
148 1959 .58

X,=165.4 %,+193 .38

4,=59.37 5,=57.15

T = }_‘: - E?

Therefore,

s, {{1/m,) =

£ = -1.

14

(1/1,)

where §.=58.11



CHAPTER 5

Summary, Conclusions, and Recommendaticns

Inkrodurtion

The purpose af this study was to determine the effects of
journal writing on mathematics anxiety 1in develgpmental
algebra classes at the ceollege lavael. The experiment was
conducted at Camden County Ceollege in Blackwood, New Jersey
during the fall semestzr of 1995. Two sections of "Elementary
Algebra" were used for the study and both classgeg were taught
by the researcher. The experimental group, comprised of ten
students, wrote in math journals on specific topics assigned
by the resezrcher. The gontrol group, comprised of thirtesen
students, was not required to write in the journal. The
hypeothesis to be tested was to determine 1f there was a
significant difference in ths levels of mathematics anxiety

between the contrel group and the experimental group.

Summary of the Findings

A pre-comparison was made of the mid-term examination
grades of the control group and the experimental group to

ensure that both groups were eguivalent in their academic
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achievement. The mean score of the contrel group was 77.85.
The mean score of the experimental group was 78.4.
Statistically, there was no significant difference bhetween
thase two means.
A pre-comparison was alsco made of the scores on the MARS -
A pre-test of the concrol group and the experimental group =o
engura that hoth groups were egquivalent in thair mathematics
anxiety. The wean scorz of the control group was 211.46. The
mean score of the experimental group was 175.8. Statistically,
there was no significant difference between these two means.
After six weeks of writing in math journals, the MARS-A
was re-administered to both the experimental group and the
control group. The mean score of the control group was 193.38.
The mean scors of the experimental group was 165.4.
Statistically, there was no significant difference bhetwasan

these two means.

Canclusions

Singe the Mathematics Anxiety Rating Scale for
Adolescents (MARS-A) post-test scores did net indicate a
statistically significant difference in the mean scores cf the
control group and the experimental group, a conciusicn can be
drawn that journal writing does not improve mathematics

anxiety in developmental algebra classes at the college level.
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Recommendations

The last journal topic that the researcher assigned to
the students wag to exprass their feelings and attitudses about
the journal writing process. All of the journal entriess were
very positive. %Some students even wrote that writing in the
journal was their favorits part of the c¢lass. Although not
statistically evident in this experiment, this researcher
feels that journal writing did have a positive effect on
mathematics anxiety. Additional ressarch should be done on the
positive effects of journmal writing.

Future experiments should invelve a larger sample of
students and should be conducted over a longer pericd of time.
Ressarchers should zlsc be aware of the attendance problems
that exist in developmental math classes at the college level.
In addition to the poor attendance rate of the students in tne
experiment, fifteen students dropped out of the study during
the gix waek period. This researcher also recommends Lhat
future experiments use a test other than the MARS-A to measure
mathemarics anxiety. Dmiring the re-administering of the MARS-
A, some students seemed to have a very negative attituds about
completing the 9%8-item teast all over again. Many students
filled it out very quickly and obviously did not give it much

thought.



Appendix &

Mathematics Anxisty Rating Scalzs - A



Name Totzal Score

MATHEMATICS ANXIETY RATING SCALE (MARS-A)

The items in the questionnaire refer ta things and experiences that may cause tension ar apprehension.
For each item, place a check {Jin the circle nnder the column that describes how much you wonld be
made anxious by it. Work quickly, but be sure to think about each iter.

How andous .. . Mot at A A fair VI:T]’
all litde  amount Much  much
1. Deciding how much change you should O 'S O 9] 0

get back from buyine several iterns.

2. Having someane watch you as you add 0 0 O 0 QO
up a column of numbers,

3. Having someone watch you as you divide 0 ') QO Q- 0
a five digit number by a two digit number,

4. Beingaskedtoadd up 976 + 777 invour

head.
5. Adding up 976 + 777 on paper. O 0 0 G O
6. Figuring out a simple percentage, like O O 9] @] 0

the fales tax on somerhing you buy.

:LJ

Figuring out how much you will get paid
for 6%z hours of work if you get paid Q O Q 0O o
$3.75 an hour.

3. Listening to 2 person explain how vour

share of expenses on a trip was figurad 0 G ) O G
out {including meals, transportation,
housing, erc.).
5. Counting a pile of ¢hange. O O O O o
10.  Adding up a bill for a2 meal when you Q O O Q Q

think you have heen over-charged.

Capyrieht 1985 by Richard M. Svinn, All tights rescrved. Published by R ABSI Inc., PO Bax 10 4, Fon Collins, €1y 50522



How amdous | | Mot at A A lair Very
all Linle  amoumt  Much  much
11.  Telling the cashier that vou think the bil}
for the meal was wrong and watching O 'S 0 0 0
the cashier add up the bill again.
12 Being asked to make change. 0 0 0O O O
13.  Adding up the dues received and the
expenses for a ¢tub vou belong to. O s O 0 O
14.  Reading a formulz in a science class. O O O O O
i3, Doing a word problem in algebra. O O O O 0
16.  Solving a problem such as: If x = 11,
andy = 3, then the resuit of x/y is equal O O C © O
10 ?
17. Solving the problem such as: If x = 13, 0 O 0 0O 0
and y = 4, then the ratio of x to y is
equal o ?
18, Figuring out your grade average for last O 0 9] O O
terr.
15.  Reading an article on the basketball team,
showing what percentage of free throws
each plaver made, the percentage of field O O Q O 0
goals made, the taral number attempted,
etc. '
20.  Reading 2 novel with many dates in i, O O O O O
71.  Beingaskedto rememberthe telephone
numbers of three people you mes. O 0 Q Q O
22, Being asked t0 guess at the number of ,
people at a large gathering vou are Q O Q 0 0
ttending.
23, Receiving a math textbock. Q ) Q C @]



. Mot at A A, far Yery
How ansious . all bitle  =zmount  Much much
24, Warching a leacher work an algebra
problem on 1he blackboard. Q O Q Q O
25 Figuring out whether you have enaugh
change to pay for the gum and mazgazine Q O O Q G
yau want ta buy, nlus the sales tax.
26.  Signing up for a math coursa, O O O O O
27, Listening ro another student explain a '8 O 0O O QO
math formula.
78.  Walking into a math class, Q . G O g
2. Having to figure the miles per gallon of 0 O G ) O
gas far a car,
30 Watching someone wark with a 0 O 0 O G
caleulatar.
31 Looking through the pages of a math O O O O O
exl,
32, 3igning up for a course in Algebra. O O 's) 0O '®)
33.  Beingeplied on to ﬁm a problem on the
board wher you are not sure vour answer O Q O O 0
is right. : :
34, Studying for a math test. d Q o O 0
35, Swrungloread a new chapter in 2 math Q Q 0 C O
hoak.
36 Walking o closs and thinking abour a O C Q - C
maih course.
37, Mearing vour math teacher while witlkirg O ) O 0 0
in the hall,
38, Reading the word “Siatisies™. O 'S 'e) ) 0



. Not at A A Fair Very
How enxdous ... Al litle  amoumt Muck  much
39, Sitring in 2 math class and waiting for
the teacher 1o bepin, O O 0 0 G
40.  Salving & square root problem. ) 0 0 O O
41.  Signing up for a cousse in Geometry, 0 O Q Q Q
42. Collecring maney for admission tickars
10 a show or a game zt the door. O 0 Q Q 0
43.  Taking the math section of standardized
test, like an achievement test. 0 Q O 0 O
44, Measuring how muck border 10 leave
and how to place five pictures on o @ O O G O
bulletin baard. -
4. Raising your hand in 2 math class 1o ask
a question about something vou da not o O Q Q C
ungerstand,
40. Reading an¢ inrerpreting praphs or Q o 0 O O
charts.
47.  Reading a cash register receipt after you O O Q O G
buy something.
48.  Figuring the sales tax for something that O O O )] O
<osts more than $1.Q0,
49, Having t0 know how 10 balance a
checkbook by adding up every amoun Q O O ) &
that was spept and fubtracting it from
the amount vou started with
30. Figering how vou would make mere
money” by taking a job that has a lower O 'S 0 0 O
salary, but includes, roam, meals. and
travel; or a job thar has a higher salary,
but no arher benefirs,
3L Having someg:s EXpium bink interest O ] ) 0 0O

rates while dcscrihing SAVIT 3 a¢COUnts,
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How anxjous .,

Hearing a lecture in a social studies class
where the teacher is commenting on some
Egures, like the percentage of each socio-
economue group wha voied Republican.

Nol at
all

0

A
Intle

0

A fair
amapun(

Q

Much

O

Very
much
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Taking an examination (quiz) in a math
course.

54.

Taking an examinartion (final) in a math
course.

Haaiing two of your friends talking about
the best way to figure out the actual cost
of a preduct.

56.

Having someone ask you to recheck the
numbers in a simple calculation, such as
division or addition.

37

Being asked by a friend to answer the
question: “How long willit take to get to
the state capital if I drive zt 30 miles per
hour?"

38.

Studying for a driver's license test and
memerizing the numbers involved, such
as the distances 1t takes to stop a car
going at different speads.

59.

Hearing friends guote the odds on a
game as they make bets.

60.

Playing cards where numbers are
involved, 1ike poker or blackjack.

Al.

Having 2 friend try to teach you how 1o
do a math problem and finding that vou
cannet understand what is being said.

Making a schedule for your daily routine,
setting aside times for classes, study time,
meals, recraation. eie.



. Mot at A A fair Vcr:f
Frow antaus .. al Gule amownt Much  much
03. Learning the part of a game dealing
with scoring and remembering numbers. o 0 0 0 O
64. Deciding which courses to take in arder
10 came out with enough credit hours O O O O 0
for promoiion or graduation.
65 Working a math problem that is
imporiant i your life, like fguring out
how much ynu can spend on recrearional * 0 O O O
activities such as movies after buying
other things you need.
66.  Working on a math problem which secms
less impartant in your life, such as “If
x = ourstanding bills, and y = total
income, calculate how much is laft for O s O 0 O
recreztional purposes.” -
67.  Being given & sct of addition problems 0 O 0 O 0
10 50lve on paper.
68.  Being given a ser of subtraction problems 0 'S 0 0 O
to solve on paper.
§9. Being given a ser of mulriplication
v E ¥ O 0o 0o o0 o0
problems fo solve on paper.
7. Being prven 4 set of division problems to
salve on paper. O C Q O Q
1. Picking up your math textbaok 10 begin '
warking on a homewark assignmeni, Q < Q Q ©
72.  Being given a2 homework assignmeni of
many diflicuit math problems. which is O 0 O Q Q
due the next wme the class rueets.
73, Thinking abour an npcoming math test 0 O Q 0 o

one week befare,



Hew anxious HMor at A A lar Very
o all Ettle  amount Moch  much
74.  Thinking about an upcoming math test Q Q O O O
ane day before.
75. Thinking about an upcoming math test 0 O O G O
ane hour before.
76. Thinking about an upcoming math test O O O O O
five minutes before.
77. Checking the time and figuring out
whether o1 not you ¢an stop in twa maore 0 O O G O
stores and sull meer a {riend at the exact
time vou said you weould,
78.  Waiting to get a math test returned on
which you expected to do well. Q Q 0 0 G
79.  Walting 10 get a math test reterned on
which ygu expected to do poarly. O O Q o 0
80. Asking your math teacher after class
about semething you did rot understand. Q G O O 0
81. Realizing that you have {0 take a certain
number of math classes to meet the 0 O O Q O
reguirements for graduation.
§2. Picking up a math textbogk to begin a
difficnlt reading assignment. O Q O 0 Q
83. DBeing calied on to answer a question in
a math class on a topic you have spent O 0 O C O
some time studying.
g4,  Not knowing tiie formuta needed 1o sclve
a particular problem. Q C § O Q
85. Receiving your final math grade on your 0 O O O O
Teport card,
86. Figuring out how much material you will ®) Q) 0 0 O

need (o do 2 project so t-at you will
waste 23 llitle as possiblz,



number of people signing up for an event.

. Not at A A fair Very
How anxious . . all little  amount Much muck

87. Being responsible for collecting the dues

for a club and keeping track of the amount 0 8] O Q O

received.
88. QOpening 2 math or statistics book and 0 O O O ')

seeing a page full of problems.
89, Watching someone use a graph to explain O 0 O 0 .

something.
90. Listening to a lecture in a math class. O 0 Q 0 C
91.  Beinggivena “pop” quizin amath class. O 0 G 0 C
92. Seeing a computer printout. O 0 O O O
93. Having to use the tables in the back of a .

math book. O O O 0 + ©
94 Comparing the prices of two brands of

soft drinks that are different sizes and O © Q Q C

dectding which is cheaper.
95. Deciding howmuch of atip tn leave in a

restaurant afier a meal. o 0 O S C
96. Being asked to explain how you arrived

at a parricular answer for a problem. O 0 0 O ©
97. Adding up the results of a vote, such as

for class or student body representartive. O 0 O G S
98.  Acting as secretary, keeping track of the 0 o o o o



Appendix B

Journal Topics



Nowv.

Nowv.

Now .

Naowr.

Nowr.

Mo .

Nov.

1C

i)

1k

17

20

22

27

25

Journal Topics

T Algebra because .
{express attitudes and feelings about zlgebra and
explain why)

Explain in your own werds (in paragraph form} the
steps that you would use to facter x o+ 7x* - 1Bx:.
How do vou know that you have factored it
gorrectly?

The worst math +teacher that I ever had was
because ... (give r=asons
for your choice)

The square of 2 number minus three times that same
number 1is four. Explain in vour own words (in
paragraph form) the steps that you would use ta
solve this equation. How do you know that you have
solved it correctly?

What do you think your grade is in this class? Why?
What de you think your final grade will ke? Why?

The best math teacher I ever had was
because ... (give reasons for your
choice}

The length of a rectangle is 5 cm more than its
widkth. If the area of the ractangla is 150 cw’, find
the dimensions of the rectangls.

Explain in vour own words (in paragraph form] how
vou would solve this problem. How do you know that
you have solved it corrscbly?

The (best/worst) thing about Lthis class 1S
. {(express your attitudes and
feelings about this course)

2x* + 3x - &
2x? + 1llx + 15
Explain in your own words how you would write this
fraction in simplest terme.

Why are you at Camden County College? Where do you
gsee yourgelf in five years?

Explain in vour own words (in paragraph form)] the
steps vou weuld use to solve the following prchlem.

3/x o+ 4/y



Dec.

Decq .

Dec.

P=zc.

Dec.

Dec.

nec.

11

13

15

18

How do you think you did on Friday’s test? Were you
prepared? What grads do vou expeci?

x - 2y = 4
Explain in your own words the steps you would use
to greph this ineguality. Then graph it.

Explain in your cwn words the difference between a
consistent, and inconsistent, and a dependent
system. (Include examples 1f you wish)

x+2y:-2

3x + 2y = -12 :

We have discussed twc ways to sclve this system.
Solve this #ystem both ways and explain which
method is better and why.

Find the sguare root of é4.

Find the sguare root of -64.

Explain in your own words the differsnce between
these twe problems. Give answersg for each.

Express your attitudes and feelings about writing
in the journals. Would vou mind keeping journals in
your next math class? Do yocu think they helped?

Ligt any suggestions you mdy have for lmproving
this course.
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