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ABSTEACT

Mary Anne Dorafas

Journal Writing for College Students in a Developmental Mathematics
Class

1985
Thesis Advisor: J. Sooy, Mathematioes Educaltion

The purpose of this study was to measure academle
achievement in a developmental mathematics class through the vse of
journal writing. Twenty-seven college level students were part of
Lhe egxperiment. Two classes of "Introduction to College Math"™ were
usmd. Their age levels ranged from students who had just graduated
trom high school to returning adults in their fifties. A variety
of ethnic groups were represented in both classes. The
experimental group consisted of eighteen students who kept a
journal on varicus mathematies topies. The control group conciscted
of nine students and they did not keep a Jjournal. The academic
achievement wvariakle thet was uvu=sed feor pretest gcores was a
mathematics skills tesat administered the first day of the semester.
Posttest scores from the mathematics department final examination
were usgsed for compariscn. T-tests analysis was done on pretest
scores, SiX chapter tests scores and postiest scores. it was
concluded that there was no significant change in the mean level of

arhievemant. between the experimental group and the contrel group-



MINI-ABSTRACT

Mary Anne Dorofee

Journal Writing for College Students in 2 Developmental
Mathematics Class

1995
Thesis Advisor: J. Scoy, Mathematics BEducation

The purpose of this study was tc measure acadenic achievemant
with college-level students in a developmental mathematics class
through the use of journal writing.

There was no significant chapge in the mean level of

achievenent between the experimental group z2nd the control group.
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CHAPTEE 1

Tntroductlion to the Study

introduction

Community aoolleges in New Jersey are open-door,
aomprehenslve two-year public institutions dedicated Lo
meeling the needs of area residents and employers for
sducational advancement and career training. Increasing
enreliments and a changing student population have
resulted in a new set of problems for community colleges.
Community eolleges’ open deor policy allracts thousands
of highly wmetivated high scheel graduates, high school
drop-ocuts, and adults who lack skills needed for academic
success. Many of the incoming students are required to
take remedial courses in  english, reading, and
mathematios hecause of scores they received on their New
Jersey College Basic Skills Placement Teét (NICHSPYY .
This study was designed to meéasure academic achievement
in a developmental mathematics class through the use of
Journal writing. The academic achiavement variable that
wasd used for prelegl scores was a mathematics skills Lest
administered the firs{ day of the semester. Posttest
scores from the mathematics department final examination

were used for comparison.



Background

Little research has been done on writing in a
mathematics glass with college-level students.
Supporters of writing in a mathematics class indicate
that 1f a student can write about mathematics, they are
able to understand the concepts (Miller and England 299).
Writing gives students the chance to lock inside their
minds and see the logie that was used to solve the
problem. Students often view a mathematics class as a
clazs where you memorize rules and formulas without
understanding the meaning or concepts behind the rules.
The students often ask "when am 1 ever going to use
this?". This study encouraged the students to see how
writing, not only in an english class or history class,
but alsoc in a mathematlcs class represented a paradigm
shift towards a more reflective and analytical way of
learning in all content areas (Goffman and Dunston 35).

Statement of the Problem

The purpose of this study is to determine if there
iz a significant difference in achievement betweaen
college-level students in a developmental Algebra class
who write in a journal weekly and those students who do
not write in a journal. The null hypothesis to be tested
He: there is no significant difference in achievement

between college-level students inaidevelopmeﬁtal_Algebra
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c¢lass who write in a2 journal weekly apd thoze students
who do not write in a journal.

Sigpnificeance of the Probhlem

There are four basic parts to learning: listen,
speak, write, and read {Capps 10). Reading and writing
together ¢an help stedents ewtend their thinking and

agquire multiple perspectives on a topic (Tierney, Soter,

O'Flahavan 135). Through writing studerts learn to
organize and desoribe ideas. "Writing unfolds truths
which the mind then learns.” (Mandel 1978). Writing

coentributes Lo thinking and learning in twe ways. First,
language allows us to examine thoughte; it allows us to
think about thoughts. S8econdly, the diqrezzive character
of writing generates further thought as words draw out
other words. Writing ie central to the urderstanding
process in general (Crossman, Smith, Miller 33,

The researcher is conducting an szperiment in =n
"Introduction teo College Math" course in which one alass
(experimental group) is required to keep 2 Journal on
various types of mathematjics guesticns, definition
questicns, exploratory queations, research questions and
problem-solving questions. The other c¢lass (control
group) is not required to keep 2 Jjournal. Writing helps
the students to "see" the steps inveolved and to

immediately refiect on tha process (). The researcher
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has found that students perceive a mathematics class as
rote memorization of rules and formulaz with little
understanding of the thought process that is involved.
The writing activity provides opportunities for students
te analyze their own thinking. By writing about
mathematics students are able to understand what it means
Lo do mathematics by discovering for themselves
{Countryman 45). In addition, personal communication is
established between the instructor and the student.
Frequently, students are not comfortable toc say they do
not understand a concept. Through writing the instructor
can alleviate some of these anxieties and ewplain proper
proceduras to the student.

Limitations and Assymptions

Cumberland County Ceollege 18 an open-door,
comprehensive two-yvear public institution dedicated to
maeling the needs of area residents and employars for
educaticnal advancement and career training. Student
enrcliment is8 approximately +three-thousand students.
Minority enrolled is 27.6 percent of the total college
enrollment. Students from Africa, Mexico, Jamaica, South
Amexica, Japan, Korea, India, and ¥uwait attend +the
eollege. Two classes of "Introduction to College Math”
were used to conduct the experiment. This was a total of

twenty-seven students out of a population of two hundred
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sivty-five students who were required to take +this
course. The experiment was limited to college-level
students enrolled 1ln a develcpmental Algebra course who
waere placed in this class by the score they received on
the WJCBSPT. An assumption was made that all students in
the experimental group would keep a mathematics journal.
Fretest scores from a mathematies gkills test,
administered the first day of the semester, were used to
determine the normal distribution of the experimental
group and the centrel group. Achievement was measured by
scores on a mathematics department final examination.

Definition of Terms

sxperimental group - the class that was exposed to

the influence of journal writing in a mathematics cless.

Journal - students’ record of what they know, what
they feel, what they do or how they de it, and why tThey
do it.

Loptrol group - the class that was not exposed to
the influence of Journal writing in a mathemstics class.

NJCBSFT - New Jersey College Basic S8kills Placement
Test .

Achievement - measurement of success of what an
individual learrned through the use of & mathematies
department skills test sccore and a mathematics department

final examination.



Procedures &

The population used for the experiment was comprised
of students from Cumberland Ceunty Ccllege. The sample
used were twoe sections of "Introduction to College Math" .
The two sections were tzught by the researcher. One
section (control grcup) was taught the course the sams
way the researcher has taught the ecourses for the past
seven years. The other section (experimental group) was
taught +the same way as the control graoup, but this
secticn was required to keep a mathematics journal. The
composition of the students in both classes was a mixture
of men and women. Their age levels ranged from students
who had just graduated from high gchool in June 1994 to
returning adults in their fiftiea. A varieiy of ethnic
groups were represented in both ¢lasses. There were nine
students in the control group and eighteen students in
the experimental group. ITypes of data ccllected for
pretest scores were grades from a mathematics department
skills test administered the first day of the semester.
Scores from the mathematics department final examination
were used as posttest soores. The time schedule in
conducting this experiment was a full semester (fourteen
weeks) .

Statisticel analyses used at the end of the semestisr

To Test the hypotheses were t-teats.
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CHAPTER 2

Beview of Literature and Research

Iintroduction

Higher education in general and community colleges
specifically are experiencing an increase in enrollment
of studente who are not preparsed for college- level
courses. Muah has Deen focused on learning sbrategles
for slementary and secondary levelz of cducation. The
evaluation of the affectivenez=s of these strategies i=
Just beginning to emerge. Little has been focused on
learﬁing strategies for college-level students.
Frequently, these students sit in a lesture hall with the
professcr in the freot lecturing for an hour with 1little
interaction between student and professor. The =student
takes notes and is tested on the material that was
taught. New cor different learning styles afe not often
found at coliegss.

What follows 18 a review of the literature of the
effectiveness of journal writing as a means of retention
and achlavemsnt in a mathematics classroom.

Review of the Titerature
An article, by Mumme and Shepard, suggest that by

asking students Lo wrile, we are telling them we valus



S
their opinion and the doors of communication are opened.
This communication prometes a comfortable environment fox
learning (19). Writing is a means through which students
should be able teo communicate their understanding of
mathematics and its application. Writing ahout how the
student approaches a problem makes a student think
clearer and sharpexr. & great deal can be learned from a
student when they are asked to write. The teacher gets
2 clearer picture much sconer of how the students are
thinking mathematically (Miller 52).

&n article entitled "Using Writing to Learn
Mathematics" tells us that writing serves two purposes.
The first purpose is that it allows students to proceed
at thelr own rate and to converge on an understanding of
mathematical concepts using their own experiences. The
second purpose is that the writing provides t=achers with
a unigue diagnostic tool in evaluating their atudents
{(Nahrang and Feterson 8627,

Barbara Aallen, in 19%4, tells us that many times
students enter a mathematics class with poor self-image,
unsuccessful study habits, and anxiety of varying degrees
because of past experiences with mathematics. By asking
a student to write about mathematics or a2 mathematical
topic we are increasing communicaticon between the student

and teacher. Some other benefits include individualized
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and presoriptive instruction, implementation of
alternative learning stvles, and development of
productive study habite. The task of writing demands
that. a =satudent. examine their thoughts, organize
information that is stored and express theiyr ideas in a
clear mannear. Students benefit both affectively and
dognitivaely from writing. By writing about their
attitudes towzrd mathematica thia haleps the student. cope
with their emotions. When asked to explain mathemaztical
notation in their own language, Che student comes to
apprecizte the power of mathematical symbols Lo
communicate thoughtes (A103-A107).

The Standaxrds for Curriculum and Pedagogical Reform

in Two-¥Year Colleqge and jower Division Mathematics,

published in 1993, emphasized thet writing about
mathematical <concepts using appreopriate termminology
provides students with  the npeeded practice of
communicating orally and in writing. The positicon the
"Standards" took was Lhat writing provided +the
opportunity for the students To analyze their own
thinking in writing (2%}.

In "Writing to Learn Mathematics: Strategies that

Work, " Countryman listed sope purposes for using journal

writing in a mathamatics class. Some of these purpozes

were to increase confldence, Iincgrease participaltion,
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decentralize authority, enccocurage jindependence, and
enhance communication between teacher and studant (45).
Countryman thecorized that writing te learn is different
thanr writing to show that vou have learned. As you
write, ldeas come to you and vou can wonder, speculate,
and experiment with the Ideas (56}, Too often
mathematics 1is viewed a3 a subjeet of figures,
calculaticns, and answers with no room for discussion.
By keeping a journal students can investigate, explore,
and discover mathematics (203.

In an artic¢le in Mathematics Teachipg, Hoffman znd
Powell indicate that mathematical writing preovides a
vehicle Ior a meaningful statement which goes bevond
closed~end guestions (55). Through writing students
learn about themselves as mathematical learners. Through
writing, a personal communication is established between
the instructeor and the student (57).

Tn 1985 Elizahelh Bell and Ronald Bell said that the
value of writing in a methematics <lass was that it
processed original numerical ioformation into wverbal
form, which added ancother facet to a multiple approach to
learning (212). By responding to the writing, an
instructor provides immediamte and individual feedback to

the student (215).
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Review of the Research

In the Journal of Developmental Education, an

article entitled "And You Say ‘Write’ in Mathematics
Cla=zs®", authored by Grossman, Smith, and Miller,
described & study that was conducted at Georgia State
University with seventy developmentael mathematics
students. Students were given writing guestions for
homework and in-class guizzes. Students were given
examinations which included a single writing guestion and
one or two mathematics problems related to the writing.
The assessing was done on the students’ ability to
comprehend and apply mathematical concepts (8). The
authors alsc stated that writing may corrsct soms
misconceptions of mathematics such as viewing mathematics
as a guessing game ¢ a subijeast of sheer mystery (6).

A study done at Robert Morris College in Pittsburgh,
Pennsylvania Involved one hundred four remedizl Algebra
students. There were Tifty-twoe studentes in the control
group and fifty-twe students in the experimental group.
The same methods and techniques that the inatructor had
been using for more than twenty-five vears was used in
the control group while the experimental group were
taught a course design that 1ncorperated writing-to-
learn. When it came time for testing, the experimental

group had been broken down inte two groups. Group A had
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wiitten all the steps 1n solving a problem perfeatly.
211 these students scored 80 to 100 percent. Tn group H,
these students were not able to write down step-by-step
proceadures . All these students received a tesh soore
helow 80 parcent. The control group completed the coursa
with =& mean avearage of 74.5 percent;, while the
experimental group averaged 77.7 percent. At the end of
the semester everyvone in the eyperimental group, even the
¢ight students who did not pass the course, were positive
about this writing sxperience. fThe students felt that
writing-to-learn raised their level of coenfidence and
gave them a more positive attitude toward mathematics
{Lesnak).

A& study was done at & small four year liberal arts
oollege in the U.S.A.. The ceurse entitled "Algebra for
Professional Programs" was taken during the first or
second vear of aollege, predominately by business
students. On the first day of the course, the students
were given a written hand-oul and a brief explanation of
why they were being asked ta keep a journasl for the
¢lass. The studenis were reguired to write three entries
rer week, with the journals collected every other Friday
and returned on the following Monday, along with comments
by The teacher. Credit towards the course grade was

assigned for maintaining the fregqueney and wvolume of



14
Writing, butl not on the basis of mechanics or content.
This study indicated that major problems with learning in
mathematics stemmed [rom the preoccupation with product
and answers, anxiety, external manipulation of symbols,
and passive and disengaged learning. The conclusion was
that Journal writing may provide a valuable addition to
current modes of mathematics instruction. It is
important to remark that not only "what" Lhe students
choose to write about, but also "how" they did so, may
affect the extent of the potential benefits of Journal
writing. The more the students use their journal to
write e¥xpressively, the more they exploit the potential
of writing as a tool for learning and growth {Borasi and
Roze 250-3585}.

Aocording to Miller, in 1892, a study was conducted
at a large high scheool in southern Ivuisiana. Three
teachers volunteered to partioipate 1n an experiment in
two Algebra I classes and one Algebra IT class in having
their students Keep a mathemalios journal. Also invelved
in this experiment were two university professors, one
mathematics educator and one writing apecialist. This
experiment not only benefitied the students but alas the
teachers. By reading what their =students wrote, the
teachers were able to reteach a concept that was not

understood by their students inmediately and they could
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delay an examination because of the lack of understanding
on the students’ part as reflected in thelr writing. The
teachers were able to schadule a review based on the
gtudents’ writing and have private discussions with
individual students about puroblems they ware having in
clase (335, One of the comments from cne of the
teachers doing the experiment was "This writing project
Ilas allowed me to avaluate my teaching. Tt has given me
insight into my own teaching practices™ (3363.

Richard Maher, in 15920, wrote an article entitled
"Writing, Teaching and Learning in Mathematics: One Sat
of Experienoces", He raised questlons concerning the
relationship between writing, teaching and lesrning in
fThe mathematical =sciences. One course he taught at
Loyola Univeraity of Chicage was an operations ressarch
course which required the use of writing to learn
mathematics. Tt was the asuthor’s experience that, in
appropriate settings, writing iz supportive of the
mathamatics learning process, The realization that the
gtudent will have to praesant something mathematical in
writing motivates the students to better corganirze their
thoughte from the beginning. This improved organization
in turn seems to lead these students teo & beltier
understanding of the material they are studying. If

students develop writing skills at some point during
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their college education, then Maher said it is not
unreazonakble to expect them to utilize these skills in
later courses, no matter what the discipline {40).

The debate about the effects to be expected from
writing goes back to the beginning of written language,
as we know it, when Plato argued against the corrupticn
of mind that would follow inevitably from relving on
books, instead of the discipline of mind, for our
knowledge and wisdom. Aristotle, on the other hand,
nffered us an extensive and still useful inventorv of
procedures for thinking about and developing an argument .
The research that does exists in this area suggests =z
broad agenda for future work in three areas: cultural
effects of literacy, the effects of particular writing
eXperiences on Iindividual Jlearning, and the role of
writing in the development of reasoning skills in school

contexts (Applebee 590),
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Chapter 3

Procedures

Tntroduction

The purpose of this experiment was to determine the
effect of journal writing in an "Intreduction to College
Math" class on the level of academic achievement. The
gxpaeriment was aonductad at Cumberland County College in
Vineland, New Jersey. Cumberland County College 13 an
opan-door, comprehensive tTwo-year public institution.
Student enrcllment is approximately three-thousand
sludents. Minority enrolled is 27.6 percent of the total
collaege enrollment. Students from Africa, Mexico,
Jamaica, South America, Japan, EKorea, India, and Kuwalit
atftend the college.

Lavtime classes are arranged on a Mondayv-Wednesday-
Friday =schedule for fifty-f{ive minutes and a Tuesday-
Thursday schedule for one hour and twenty-five minutes.
A semester lasts fourteen weeks.

This study cccurred during the Pall semester of
19894, Two classes of "Introductlieon to College Math" were
usad in this experiment. One seotion, the control group,
waa taught the same way a3 the researchar has taught the
courae for the past seven years. The control group was

compriséd of nine students. The other geétiﬂn4 the
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experimental group, was taught the same way as the
control group, but this section was reguired to keep a
mathematics Journal. The experimental group was
comprised of eighteen students. The compesiticon of the
students was a mixture of men and women. Their age
levels ranged from students who had just graduated from
high scheoel in June 1994 to returning adults in their
fifties. A variety of ethnie groups were represented in
both classes.

Preparation for the Jtudv

On the first dav of the semester students enrolled
in "Intreduction to College Math" are given a mathematics
department skills test. This test is comprised of ten
computational problems and ten elementary Algebra
problems. The students are told to do just the problems
they know how to do and to avoid gqueszing. The scores
the students achieved on this test were used to determine
if a significant difference in thely mean scoras existad.
An independent t-test was done for both classes using the
above scores. The mean score for the control group was
56.88 percent with nine students heing tested. The mean
score for the exXperimental gqroup was 50.0 percent with
eighteen students being tested. This test involves the
computation of the ratic between eXperimental wvariance

{observed difference between two sample means) and error
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varianca (the sampling errcr factor). The control group
met Monday-Wednesday-Friday from 2:00 - 8:55 a.m. and the
experimental group met Monday-Wednesday-Friday from 10:00
- 1¢:55 a.m.
Explapation of the Study

During the entire semester, the sxperimental group
was allowed time during class, one or two times a week,
to complete journal entries on specific assigned topics.
They ware also given journal assignments to do at haome.
This FHJournal time covered five minutes of class time,
usually done at the bkeginning of the class. On two
chapter tests, the ewperimental group, wés given a
written assignment as part of the test. Eaoch of the six
chapter tests, a regquirement of this course, had specific
Journal assigoments to be answered. These FJouroal
assignments were cocllected on the day the student took
sach chapter test. The students were not given a Jgrade
for the journal assignments but instead a plus-plus, a
plus or a minus was recordad in the researchers grade
book. A plus-plus signified that the student had a good
grip of the chapher and was able to answer all the
gquestions. A plus meaznt that the student had a working
knowledge of the chapter but was unclear on a <ouple
conoepts. A minus meant that the student di1d not have a

good knGW1edge of the chapter and was not able to answer
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many of the questions. Frequently, the researcher made
commettts and answered gquastions on the students’ journal
assigonments. The control ogroup was not invelwved in the
journal writing but the first five minutes of class time
was davotad to different topics such as the uses of
mathematics, new ideas 1n mathematics, and professions
using mathematics. Therefore, the same amount of time
was spent 1n =ach colass for the dally presentation of the
lesscn.

The topicz for the Journal writing included
mathematios quesstions, d=finition questions, exploratory
gquestions, research guestions, and problem-solving
guesticns. A Llist of the particular questidns is found
in Appendix A. Hone ol the students in the sxperimsntal

Froup Jguestioned the reazon behind the jeurnal writing.

Conclusion of the Study

At the end of The semester a mathematias department
final examination was administered tc both groups under
the same conditions. Each group was glven the final
gxamination in 2 mathematics laboratory and wWare allowed
one hour to complete the examination. The mezn score of
the experimental gropp was 78.33 percent with o = 18.
The mean score of the control group was 72.8 percent with
o =~ 9 which was a differenece of 5.55 points. An

independent t test was once again used to compare the
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control group and the experimental group to determine if

a glgnificant differzrpce existed betwean their mean

SCOTres.
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NOTES

Best, John W. and James V. Kahn. Research in FEducation.
Allyn and Bacon. Boston, Mass. (1993): 323-345.

Bluman, Allan. Elementary Statistics, A Step by Step
Approach. Wm C. Brown. Dubuque, Iowa. (19895): 323-
337.
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CHAPTER 4

Analysis of Dats

Introcduction

The purpose of this study was to determing Lif there
wae & gignificant difference 1n achievemsnt between
coliege-level students in a developmental Algebra class
who wrote in a Jjournzl weskly and those gtudents who did
not write in a Jjournal. The experimental section
consisted of cighteen students and the control saction

consisted of pine students. Both sections were taught by

the researchear.

Pre-Comparison of Academic Achlievenanh

The first procedure performed was to ensure that the
control group and the experimental group wers agquivelent
in achlevement. The scores on a mathematics depazrtment
3kills tast, adiministered the first dav of the Fall
semester, was used toc conduct a t-test. This skills test
consiata of tan computational problems and ten slementary
Algebra problems. The mean score for the coptrol group
was 5S6.08 with o = 9. The mnean score for the
experinmental group was 50.0 with n = 18 (refer to Takhle
13. The standard deviation was 9.98 Tor the control
group and 15.1 for the experimentzl group. The astandard

error of the mean was 3.5 for the control group and 3.7
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for the experimental group. Given twenty-Tive degrees of
freedom, the t-value a2t the 0.05 level of aignificanaes
for a two-talled tesi wag found to be 2.080. Since the
t-value of the experimant. does pot fall in Lhe rejecticon
reglor (1.3%2 < 2.080), the null hypothesis is nolt
rejected.

The null hypothesis stated was that there is no
significant difference in achievement betwaan aollege-
level students in a develoomental Algebkra class who wrobe

in a journal waekly and Those students who did not write

in a journal weekly.
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TAELE 1

A Comparison of Pretest Bcores
Between the Contral Group {(o,) and the

Ixperimental Croup {(c.)

N Mean S.D.* S.E.*

Pretest Scores

o, g 56.88 o 08§ 3.5
(=1 149 50.0 15.1 3.7
t = 1.3Fk*%* df = 25*
$.D.% Standard Daviation S5.E.% Standard Error of

the Mean Af#* Degrees of Freedom
Hot S8ignificant at the .05 lewvel **
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Journal Writing
During the entire Fall semester, the eﬁperimental
group was allowed time during elass, one or two times a
week, to complete journal entries on specific assigned
toples. This journal time covered five minutes of class
time, and was usually done at the beginning of the class.
The atudents were also given journal assignments Le do at
home. The experimentzl group was given a written
assignment on two chapter teste as part of the test.
Each of the six chapters reguired for the course
included specific journal assignments. These journal
assignments were collected on the day the student tock
zach chapter test. Frequently, the zresearcher made
comments and answered questions on the students’ journal
assignments. The control group was not involved in the
journal writing, but the first five minutes of class was
devoted to different teopica such as the Lases of
mathematics, new ldeas in mathematics, and professions
using mathematics. Therefore, the same amount of time
was spent in both classes for the deily presentation of

the lesson.

Compariscon of 8ix Chapter Tests
Both tThe experimental secticn and the control

section were given six chapter tegts administered the
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same day. T-test scores were computed on each chaptar
test {refer to Table 2%. The mean scorae on Chapter One
test for +the control group was 85.0 and for the
experimental group was 84.4 with the t-value of 0.11.
With twenty-five degrees of freedom, the t-value at the
0.0> level of significance for a one-ftaliled taest was
found to be 1.708. 8ince the t-value of this study does
not fall Iin the rejection regiocn (0.11 =< 1.708.3, the
null hypethesis is not rejected.  On Chapter Two Lest Lhe
mean sScore for the contrel group was 7Z2.3 and 73.2 for
the experimental group with the t-value of 0.)0. Gliven
twenty-five degrees of freedom, the t-value at the C.05
lavel of slgnificance for a ocne-tailed test was found to
be 1.708. 8ince the t-wvalue of this study does nob fall
in the rejection zreqion (0.10 =< 1.7G8), the null
hypothesis i= not rejected. Chapter Three mean test
scores was 73.9 for the control group and 71.B for the
experimental group with the t-value of 0 26 Given
twenty-five degrees of freedom, the t-value at the ¢.05
level of =zignificance for a one-tailed test was 1.708.
Sine the t-value of this study dos= not fall in the
rejection region (G.26 < 1.708}), the null hypothesis is
not rejected. The mean scores on Chapter Fouxr teat was
78_.2 for the ocontrol group and 82.4 for the sxperimental

group with a t-value of .6)l. Given twanty-five degrees
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of freedom, the t-walue at the 0.05 level of significance
for a one-tailed test 1= 1.708. 8Since the t-value of
this study doesz not fall in the rejeotion region (0.6l =
1.708), the null hypothesis is not rejected. Chapler
Five mean ftast seores was 75.5 Tor Bhe control group and
8l.& Tor the experimental Jgroup, with the t-walue of
0.68. GLiven twenty-five degrees ¢f freedom, ths t-value
at. the 0.085 level of significance for a Dna-ﬁailed test
was fcocund to be 1.708. Since thes t-value of thiz ztudy
does not £all in the rejection region (0.683 < 1.708), the
null hypothaesis is nob rejecbed. The mean test scores
for Chapter Bix was 57.7 for the control group and 64.1
for the experimental group, with the t-value of 0.53.
Given twenty five degrees of freedom, the t-value at the
0.08%8 level of significance for a one-tailed te=st is
1./08. B8ince the t-values of this study doss not fall in
the rejecticn reglon [0.53 < 1.708), the null hypothesis
iz not rejected. In all cases the t-value dee= not fall

into the rejection region, 5o the null hypothésis was not

rejected.
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TABLE 2
& Compariscn of Six
Chapter Tesgtz khetween the
Control Sroup (o) and the
Exparimental Group {&.]

N Mean g.0.* E.E.*
Chapter 1
o, 9 g5.0 13.6 1. 2
s 12 84 .4 11.2 2.6
t o= 0.11*%%* df = 2E%
Chapter 2
Ty ] 72.3 22.2 7.4
c 18 F3.2 20.4 4.4
t = 0.10C af = 25
Chapt=sr 3
o, o 73.9 18.0 5.0
25 13 71.4 Sd .1 5.7
T = 0.26 df = 25
Chapter 4
=0 | 78.2 l8.3 6.1
(a3 18 82.4 14.0 3.3
t = 0.51 df = 25
Chapter 5
a a 7h.5 20.7 7.3
(e 18 81.8 21.%9 5.2
t = Q.68 df = 25
Chapter &
= 2 57.7 31.¢ 10
g 18 4.1 25.4 [
Tt = 0.53 daf = 25

5.0.% Standard Deviabion S.8.% Standard EBrror of the

Mean df* Degrees of Freedom Not Significant at the .05
level*x®
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Post-Comparison of Academic Achievement

At the end of the Fall senester a mathematics
department final examination was administered to both the
experinental group and the conbrel greoup. Both groups
wers given the sxamination in a mathematics lzbhoratory.
They were allowed one hour to complste the examination.
The examinaticen copsisted of thirty-five elementarvy
Blgebra guestions. The: questions were on materials
covered throughout the gemecster. & 2 t-test was again

used to compare The examination results (refer to Table

33. The mean score of the control group was 72.8 with n
= 8. The msan soaore of the experimental group was 785.3
with & 18. The standard deviaticn of the centrol group

waeg 15.8 and the experimental group was 12.%, the t-valus
was calculated to be (.22, Glven twentv-£five degrees of
freadom, the t-value at the 0.05 level of significance
for a one-tailed test is 1.708. Since the t-value of
this study dees noet Ffall in the rejection region (.92 <
L. 708), the null hypothesis is not redjected.

The day before the Fall sems=ster ended, a five
guestion survey was pregfented to the experimantal group
(see Appendix B). At that time, the researcher told the
group that they had been part of an experiment. All of
the eighteen responses to the survey were positive. When

asked how Journzl wrilting <ould be dhanged to e more
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effective most felt that it dldn’t need any changes. Two
students suggested that students write down problem
areas 2t the end of each chapter s¢ the instructor would

know how the student i1s doilng.
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TAELE 3

A Comparison of Posttest Soores
between the Control Group (o)

and the Experimental Group [c”

i) Mean S.D.=* E.E.*
Posttest
() i 72.8 15.8 5.3
(=} 1lg fB.3 1z2.5 3.0
Tt = 0.92%% df = 25%*

5.D0.* gtandard Deviation S.E.* BStandard Errer of the
Mean df+* Degreea of Freedom Mot significant at
the .05 level**®
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CHAPTER 5

Summary, Conclusions and Recommendations

Introduction

The purpose of this study was to measure acadenio
achievement in a develcpmental mathematics class through
the use of Jjecurnal writing. This study was done at
Cumberland County College in Vineland, New Jarsey during
the Fall semester of 15%4. Two classes of "Introduction
to College Math” were used for the experiment and both
nlazsses were taught by the researgher. The experimental
group, comprised of eighteen students, kept a mathematics
journal. These students were reguired to answer various
types of mathematics questions in paragraph form. The
contrel group, comprised of nine students, was not
reguired to keep a mathematics journal. The hypothesis
to be tested was to determine if there is a significant
difference in achievement between college-level studects
who wrote in a journal weekly and those students whe Jdid
not write in a journal.

Summary of the Findings

The academic achlievement variable that was used forx

pretest scores was a mathematics skills test administered
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the first day of the gemestaer. The mean score foxr the
control grour was SCLEE with n - 5. The mean score for
the sxperimental group was 0.0 with n - 18. There was
no statistically significant difference betweesen these two
means. 8ix chapter tests results were also compared.
I'hers was no statistically signiflicant differance batwaan
mean scores of the twoe groups. Posttest scores from a
mathematics department final esxamination were also used
for compariscn. The mean saore for the control group was
72.8 with n = 9. The wmean score Tor the eXxperimental

greup was 7E8.2 with n

18. dgain, there was Do
statistically =significant difference between these twes

meEdns.

Conclusions

Sinae thae siy ¢hapter tests and the postrtest scoraes Jid
not indicate 2 significant difference in mean scores, &
conclusion can ke that drawn that journal writing in a
developmental mathematics class on a collaega-lavael does
not improve achievement.

Hecommendations

A five question survey about journal writing was
answered by the experimental group. All of the responses
were pozllbive. The =students even suggested that thea
rasaarcher contintle this evpariment in the Spring

semester.
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Through the journal writing, the researcher was abls
to sea the students’ strengtha and weaknesses and focous
o these to build the atudents’ confidence 1in
mathenatics.

Llthough not tested statistically on attitude, there
was a tendencvy for the exzperimental gqroup to have a more
pogitive attitude towards this mathematics clazs. There
was much more participation and guestions in the
cxperimental group wversus the control group. This
class dees not transfer to B four-year college and does
net count in the studenta’” GPA, s¢ freguently attitude
and restention 1s very low.

Although not part of the experiment, the researchear
has trazcked the students invelved in both the control
group and the experimental group in thelr ccllege-level
mathematics ¢lass to see the success rate, achievement
level, and retenticn rate.

At the midterm  of the Spring semaster twaslve of
these students were tracked, six from the control Jgroup
and six from the =experimental group. With success rate
being neasured as an A, B, or & five astudents frow the
control group wexre succoessful and five students from the
experimental group were successiul.

The researcher continwed to use jeournal writing in

the Spring‘semaster in twe classss of "Tnhroducticen to
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College Math". Many comments have been received {rom the
students, such as " the lnstructor is student Iriendly”
and " cares aboul The success of her students". Tt will
be interesting to compare ftaesth results and reftention rate

using & largexr sample size.
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Appendlix A
Jeurnal Questions

September 1994

1. Write & math attobiography. Tell me abkout your
triumphs and disasters. Go Dbzek as far zaa you dan
rememnber. What do you like about learning math? What do
you not like?

2. Cive an eixample of 2 real-life situztion that can be
described with integers but not with whole numbers.

2. Why are the rules for order of operation needed?

2. IExplain whvy © - 11 is the same 23 6 + {(-11).

5. Explain why 6/0 i= undefined.

b. Shirley has taken on the job of organizing this year’'s
3-day state convention of surgeons. The leocation is a
remote isgland. The convention will be atbtended by 600
gsurgeons. There 1s one problem; the island has 2z single
airstrip allewing only cne plane hoiding 2€ passengers to
land =ach half hour. Investigating other metheds of
transportation, Shirley Lfinds 3 lecal fisherman who could
transport 1o people at one ftime. The one-way passages
could tzke as long as 374 of an hour from the main island
where conventioneers would wailt their turns for a boat or
planz. Should Shirley look [or another convention site?

orn what basias ahould Shirley makz her decisicn? Hﬁy



40
other infeormation you can give har?

October 19%4

7. In your own words, eXplain how to combine like terms.
8. Make up an equation that has no solution and explain
why .

9. Explain the difference between simplifving an equation
and solving an equaticn.

l0. Give an example of how vou sSalved 2 mathematical
application in the last week.

11. Explain the difference between an equaticn and an
inequality.

1l2. List 5 wave we use Algebra.

13. Explain why order is important in ordered palirs.
14. Discuss whether & wvertical lins ever has & v-
intercept. Discuass whether a horizental line ever has an
x-intercept.

15. In charge of arranging feood for her company picnic,
Karen hirxes & caterexr. The rates the caterer charges are
5250 for 40 people apnd 51800 for 3560 pecple. Karan
sxpests 120 people. The caterer tells Raren that since
ke charges 5250 for 40 pecple, he intends to charge her
5750, How do you suppose he garrived at that cost? If
you plot points con a cartesian coordinate system sc than
cach x-coordinate 1s the number of people the caterer

serves and the v-coordinate is the caterer’s charge for
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the number of people, is it reasonahle to assume that the
polnts lie on 2 straight line?

16. According to legend, Renee Descartes wabtched a fly
move about the ceiling while lying in ked and tried to
think of a way to describke the leocation of the fly as it
moved from place to place. Pescribe the system he
designed?
17. Was math invented or discovered?
18. Now that it is the midterm write & self evaluaticn of
where you are "at".
Hovember 13894
19 Explain the difference between ({-5)° and -52
20. Simplify each expression and explain the difference
between the two problems.

a. {3x ¢ [(4x 3° | b. 3x* + 4x°
21. Explain how to sguare a binomial.
22. Chain letters have bheen around for vears, yet many
peocple do nmot realize that some chain letters viclate
T.8. postal regulations. The oariginator of & chain
letter makes 2 list of, say, 4 people’s nemes, including
kis own name at the bottom of the list. The Tetter tells
each person Lo send something te the person at the top of
the list and to put his own name at the bottom. In just
a few weeks, the letter promises something. Chzin

letters asking for money are against the law. What



42
Jjuastification can you give for the law agalinst money
chain letters? If the letter asked for $2.00 and the
criginator and each person who gets the letter sends it
to 10 paople, hew moch money doe= the coriginator hope te
get if his name was on the bottom of his original 1ist of
4 namas? What 1if each person sent the lotter to 15
people®
23. BExplain the difference betwaen the "foll" method and
the "column" method in multiplication of palynomials.
24 . Explain "long diwvision”™ with polyvynomials.
25. Desecribe what it means to factor a polyoomial.
26. Degcribe =z perfect square trinomizl, =z2nd then give
one example.
27. Peater iz geoing to put a swimming pocl in his back
vard. He’s talked to suppliers, and has settled on a
poel 107 by 157, The pooel will be surrcundaed by a caement
patio, egually wide on all sides. Constructing the patio
costs 3800 for every square feot of patio an Peter can
only afford £2400 for the patlio. Eow wide can Peter’s
patio be? What 1 Patar choose a smallern pool cesting
300 1ess and used the gavings for a higger patice. How
wide can Peter’s patic be now?
28. Lisat and explalin any new vocabulary words you learned
in this chapter.

29. ¥xplain what a GOF is and give an owample.
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30. Explain what it means to facitor by grouping.

Pecember 1954

31.Explain how fto write a rational exXpreszion in lowest
terms.

32. List the s=steps necessary o divide 2 raticnal
eXpreseions.

33. Write some instructions to help a friend who is
having difficulty finding the LCD of +two rationail
expressions.

24. Explain the difference azd well as the likeness of
ratiocnal expressions and numeric fractions.

35. Ewxplain hew you weuld do this problem

12x + 20x*v / Bx'y
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Appendix B
Survey

1. Do yvou think writing in this math clazss has helpesd you
clarify soms of the concepts that were difficult for you?
2. Do vou think writing should be used as a mesns for
learning meth? why?
3. How do vou feel about Journal writing for thils course?
4. Wnat 4o vou think are the benefits, i1if any, of journal
writing for a math class?
5. How could journal writing be changed toe e none

effective 1n this class?
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