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Abstract

Faculty today are challenged to meet the individadllearning needs of what is frequently a
disparate student population while engaging in rmgénl assessment of student learning out-
comes. Learning styles and levels of preparation among students especially in the area of
mathematics and the ability to diagnosis defic em@nd remedy needs can increase student suc-
cess. Computerized homework and test managemdats/somplete with interactive tutorials
and targeted remediation exercises are being pexbans a means of meeting the individual in-
structional needs of learners while assisting fg¢hfough the automation of assessment. In par-
ticular, a number of studies have indicated pasistudent learning outcomes results when these
programs are implemented into mathematics insomgButler & Zerr, 2005; Kennedy, Ellis,

Ojen, & Benott, 2007; Zerr, 2007).

The University of Maryland Eastern Shore is a Histdly Black University that primarily serves
first generation, low income, and minority learné€ser the years, the number of students requir-
ing remedial mathematics instruction has increalsachatically. In order to increase student
learning outcomes success, as well as the persstates of students, an online homework and
assessment system was implemented into all sectfioesnedial mathematics. Features of the
system utilized include interactive tutorial exeesd, an online tutoring center, an e-book, sample
problems and answers, diagnostic analysis, targetetises, online assignments and quizzes,
and an online grade book. This paper presentsrittiads of study that examined student satis-
faction and perception of value with respect toukage of this system as well as impact on stu-
dent persistence and performance.

The results of this study were mixed and marketigly levels of neutrality; however, the find-
ings did indicate that most students felt thatsyetem was easy to use, a valuable learning tool,
successful at having helped them to learn counseeqats, and an aide that helped them to per-
form better on their assignments. At the same tinwest student responded that they were not
satisfied the system. The analysis of the studeribpnance data noted a significant decrease in
student withdrawal rates and a marked increasass mates for the course under consideration.
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Efficacy of a Web-Based Instruction and Remediation Program

with an increasingly diversifying student populatidccording to the President of Noel-Levitz
(Noel-Levitz, 2002) by the year 2012, students keaan higher education will be more numer-
ous, more diverse, and less prepared than anydingageneration.

While the importance of homework is often disputeainework has been shown to be actively
related to motivation, mastery of material, andi@sment (Keith & Benson, 1992). Further, role
of feedback in homework effectiveness has beerestiny Kulik and Kulik (1998) who com-
pared the results of imnmediate verse delayed feddtzncluding that immediate feedback was
most effective regardless of the learning situation

Because of the time involved in individualized asseent, which often conflicts with the need to
deliver immediate feedback, computers are advoeduting ideally suited to quickly grading
and providing feedback on large numbers of assigtsri€ole & Todd, 2003). On the whole,
computer based instruction has been found to &dsetime than traditional instructional methods
and have a positive effect on student learningliege settings (Kulik & Kulik, 1998, Wells,
2006). Furthermore, studies have shown that th@usemputerized programs to teach, assess,
and assist students increases student engagendecdraimprove learning outcomes (Butler &
Zerr, 2005; “Can a software program improve matlssk2005; Cole & Todd, 2003; Shandy &
Segalla, 2005) by giving students authority oveirtown learning (Cole & Todd, 2003) and by
helping students’ to organize, revisit, and reva&sgignments (Barack, 2005). In contrast, Pas-
carella (2004) found that the use of web-based hariesystems hindered metacognitive behav-
iors.

Educause Center for Applied Research conducteniyi uolinal study (Caruso & Kvavik, 2005;
Caruso & Salaway, 2007; Salaway, Katz, & Carus06Phat examined student uses, percep-
tions, and preferences with respect to technoldbg. version of the study published in the fall of
2007 (Caruso & Salaway, 2007) reported that whistrstudents said they want to see technol-
ogy incorporated in their courses, the majorityoregd that they like to see it used to a moderate
degree (59.3%) with 20.4% saying they favor extenase, 15% preferring limited use, 2% pre-
ferring no usage, and 2.8% saying that they prieexclusive delivery of learning through e-
learning. Student experiences with course managesgstems (CMS) increased from 72% in
2006 to 82% in 2007 with most (76.5%) saying thatéxperience(s) were positive. Students
were asked to rate the usefulness of a varietpiilpr CMS features. According to the findings,
students overwhelmingly wanted course website® tasked for keeping track of grades, online
exams and quizzes, homework submission with feddiiad suggestions, and course readings
and lectures.

Studies conducted by Allain and Williams (2006)ngsihe WebAssign homework management
system concluded that web-based assignment managsyséems result in a substantial increase
in student time spent on course work outside afs;laowever, no tangible gains or losses could
be noted with respect to student performance omiagiions.

Echoing and furthering the finding of Allain and Mgims (2006), Buzzetto-More, Hummer, and
Burza (2007) examined the result of a Web-basedhark management system used in basic
college level accounting courses on student setisfeand perceived value added, as well as the
results on student learning outcomes. Featurdgedystem considered included: assignment
creation using algorithms to provide variationgjirestion delivery, self-guided practice exer-
cises, instantaneous grading with targeted feedlienking materials, progress tracking, and a
grade book. Results from the student satisfactiovey administered in conjunction with the
study indicated strong student satisfaction witlllsnts reporting that the system helped them to:
(a) better succeed in class; (b) rectify deficieac{c) better understand key course concepts; and
(d) do better on assignments. In addition to theesuresults, student performance data was col-
lected and compared between groups using the sysidmroups of students assigned traditional
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text-based homework. When exam scores were examinazhange was indicated across
groups.

Butler and Zerr (2005) examined the use of an erliomework system that applied an attempt-
feedback-reattempt sequence in mathematics insinuet two moderately-sized West Virginia
State Universities. The results of their analysigtl a high rate of student satisfaction as well as
improved learning outcomes.

A study conducted at Colorado State University (#eaty, Ellis, Ojen, and Benoit, 2007) exam-
ined the effectiveness of web-based instructiaroilege level pre-calculus courses. The results
found that web-based instruction was effective iaimizing student concerns, increasing learner
confidence, as well as with helping students renudig iencies.

In a study conducted by Zerr (2007) an online hoorkwsystem was created and introduced into
a beginning calculus class that included an atidegalback-reattempt sequence that was pur-
posed to mimic the level of feedback students espee with the live presence of an instructor
or tutor. The findings showed overall improvementboth student engagement and perform-
ance. Furthermore, a student satisfaction survesydistributed whose results indicated high lev-
els of student satisfaction with the systems usefd in helping students better understand
course concepts.

Derouza and Fleming (2003) compared undergraduwadtescompleted quizzes online with stu-
dents who took traditional paper-based quizzesfeuml that the marks revealed that students
who took the quizzes online significantly outpenfied students who took the penciland-paper
quizzes.

Web-based homework management and assessmentsysiesrbeen shown by Palocsay and
Stevens (2008) to expedite grading and assessméatproviding targeted teaching to improve
learning efficiency; however, after comparing tt@ashal textbook-based homework with a web-
based homework and assessment protocol, they deatthat student performance depended
significantly upon teacher experience and studesatl@mic competence. Applying controls, they
postulated that the delivery method did not makgaificant difference in determining student
success.

Minority learners, in particular African Americaoliege students, are a population that is ex-
panding in numbers in higher education. The resesinows that minority student populations are
more likely to be under-prepared for academic ssE¢allen, 1987; Buzzetto-More & Ukoha,
2008; Sax, Ceja, & Teranishi, 2001). FurthermoracB students who attend HBCUs have been
found to be from lower socio economic backgrouns lze less prepared for college than Black
students attending traditional majority institusdillen, 1987; Buzzetto-More & Ukoha, 2008).

Historically Black colleges and universities arademic institutions founded primarily for

Blacks prior to 1964 which history has secured waithmportant place in the American system
of higher education (Brown & Yates, 2005). Whileey constitute only 3 percent of U.S. col
legesand universities, they enroll 28 percent of alliédn American college students and gradu-
ate 40 percent of the black Americans who earrnodatds or first professional degrees (Hubbard,
2006). Brown and Yates (2005) found that therelees insufficient research on Historically
Black Colleges and Universities. As a result, tbegclude that historically Black colleges and
universities must be studied for their contributiorboth history and higher education.

Background

Founded in 1886, the University of Maryland Eastghore (UMES) is a historically Black, 1890
land grant institution and a member of the UnitgISystem of the State of Maryland. The stu-
dent population is approximately 4000, reportingjuedent body that is approximately 78% Afri-
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can-American, 9.6% white, 1.4% Hispanic, and 118rirational, primarily coming from the
continent of Africa and/or from the Caribbean regi®he gender distribution of the University is
64% female and 36% male. The average SAT scotedQ07 freshmen class was 817, the cur-
rent freshmen to sophomore retention rate is 64%bilee graduation rate is 41%. The average
GPA of the fall 2007 freshmen class was a 2.75th@dcceptance rate for applying students is
79%. As a result of liberal acceptance policy ef itistitution, UMES attracts a high proportion
of first generation and/or underprepared studeatsynf which require remedial instruction

upon entry.

Math 101 is a remedial mathematics course offeyettidoUniversity of Maryland Eastern Shore
covering such concepts as order of operationsnrgabers, factoring, and algebraic expressions.
Students are enrolled in the course based thevachant of low scores on the mathematics por-
tion of the Accuplacer placement test, a commetegting product used by many U.S. institu-
tions in order to examine the incoming math, Emgland reading skills of incoming students.
Over 900 students a year enroll in remedial mattiesnevhich has historically been plagued by
startlingly high fail/attrition rates with fewerah half of enrollees successfully passing the
course.

In order to augment instruction and increase toeess rates of students, a web-based program
was introduced called MathXL. MathXL was selectétdraa careful consideration because it
provides a learning management platform that ireduah interactive self-paced homework and
test manager that automates grading and providgstéal feedback. Components of the system
adopted in Math 101 include:

* Interactive tutorial exercises correlated to thereiges in the textbook that regenerate al-
gorithmically to give students unlimited opportynfior practice and mastery. All exer-
cises include guided solutions, sample problenasnleg aids, and relevant responses
when students enter incorrect answers.

e Multimedia Learning Aids including as videos andhations, as well as an e-book that
are associated with the exercises.

» Homework and test manager correlated to the tekiddomework exercises include
guided solutions and link to tutorial exercises whsudents engage in a response, feed-
back, response sequence which is a typical fe&tumeb-based learning programs.

» Shared gradebook that allows students to trackiemdgrades automatically calculated
by the system.

» Study plan for self-paced learning available inTioring Center which generates a per-
sonalized plan for each student based on his aekéresults linked to tutorial exercises
for topics the student hasn't yet mastered (Pe&dooation, 2008).

Using MathXL, Math 101 operates as a hybrid counst, the exception of major exams, all
homework, out of class learning exercises, andzggiz

Methodology

In order to examine student satisfaction and peederalue added with respect to the Math XL
system, a comprehensive survey was administer@thdie fall and spring of 2007-2008. In

total, 692 students completed the survey repregpatresponse rate of approximately 78%. Sur-
veys were administered in person the last dayeos@mester after the students had completed all
course work as well as the final exam.

Additionally, in order to look at the impact on dgunt performance, longitudinal data was col-
lected on pass/fail percentages and course rateaties. These statistics were compared in order
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to examine changes occurring following implementathowever, the researchers can only pos-
tulate whether any changes in withdrawal and pates are directly linked to implementation of
the MathXL program.

Discussion

All respondents were enrolled in the course Math(t®@medial mathematics) based on low
scores on the mathematics portion of the Accuplaleeement test. Sixty two percent of the re-
spondents who completed the survey were femalghirhdeight percent were male which is
representative of the University’s larger studesttyb All academic majors were represented in a
manner that was reflective of the University pofala Seventy nine percent of the respondents
were freshmen with 12% sophomore, 3% junior, ands&¥tior. Eighty-five percent of the re-
spondents were between the ages of 18-19, 10%lwemeen 20-22, 1.2% were between 23-35,
and 2.1% were 26 or older. Regarding ethnicity4@4responded that they were African Ameri-
can, 7.5% said they were African, 2.1% reportedttiey were a Caribbean Islander, 2% said
they were Caucasian, .3% said they were Asian1&®% responded “other”.

Participants were asked to rank themselves as putermuser with 7.7% saying that they were a
novice, 32% saying that they had some experier®¥, claiming intermediate usage, and 17.6%
saying that they were experts represented in Fiu@omputer ownership was ascertained and
86.7% of respondents said that they own their computer with 13.1% saying that they do not
personally own a computer which was lower tharOth&% rate of ownership reported by Sala-
way, Katz, and Caruso (2006). Internet access vwea&fent with 89.5% saying that they had
internet access at their home/residence. Conclyrr88t7% of the respondents said that they go
online daily with 17.3% saying that they do notitvise internet on a daily basis. Across the
board, these findings are lower than the statifiashave been reported by recent ECAR studies

of students attending majority serving institutig@aruso & Kvavik, 2005; Caruso & Salaway,
2007; Salaway, Katz, & Caruso, 2006).

Figure 1: Ranlk As A Computer User
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A couple of questions examined students’ prior e@pees and interest with e-learning. Eighty-
six percent of the respondents said that they haver taken a fully online course, which com-
plements the findings of other studies conducteHBR&U students (Buzzetto-More, 2008). Ad-
ditionally, when asked whether they plan to takella online course in the future 38.9% said yes
and 61.1% said no, representing findings that Mes® positive than what has been reported from
similar studies (Buzzetto-More, 2008).

289



Efficacy of a Web-Based Instruction and Remediation Program

When asked about usage of MathXL, 85.8% resporagdhey purchased a user license, 86.7%
of students said that they used MathXL, and 56.a% that they used MathXL to prepare for the
final exam. The results of the yes or no questimesdepicted in Table 1.

Table 1: Student Responses to Yes of No Questions

Yes No
Did you purchase a license to use MathXL? 85.8% 14.2%
Did you use MathXL? 86.7% 13.3%
Do you own a computer? 86.7% 13.1%
Do you have internet access at your home? 89.5% 10.5%
Do you go online daily? 82.7% 17.3%
Have you ever taken a fully online course? 13.4% 86.6%
'I[Dhoe)]il?tlfjfela?n to take a fully online course in 38.9% 61.1%
Did you use MathXL to prepare for the final 56.1% 43.9%

exam?

The participants were asked where they were ni@dy lio access MathXL with 76.4% respond-
ing that they used the program primarily at schtdl6% saying at home, 5.3% saying at work,
and 3.5% noting “other”. These results are depitctdtgure 2.

Figure 2: Location of MathXL Usage
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Respondents were also asked how frequently thel/Ma¢hXL throughout the semester with
34.1% saying daily, 41.5% saying several timesnmsak, 14.3% saying once a week, 1.4% say-
ing every other week, 3.2% responding once a mamith 2.6% saying less than once a month.
These results are depicted in Figure 3.
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Figure 3: Frequency of Visits

daily several times oncea week every other monthly or
a week week rarely

A series of five point Likert scale questions wasged where 1 equaled strongly disagree, 2
equaled disagree, 3 represented neutral or unatcdsqualed agree, and 5 equaled strongly
agree. Perception of learning value was ascertaind®3% of respondents were in agree-
ment/strong agreement that MathXL is a valuablenleg tool, 49% in agreement/strong agree-
ment that MathXL helped them succeed in class 5286l responding that MathXL enhanced
their learning experience.

With respect to the learning of course conceptd,%6of participants in agreement that MathXL
helped them better understand course conceptspb83é students in agreement that MathXL
helped them understand what they were doing wiaomd49.8% in agreement that MathXL
helped them rectify deficiencies.

In regards to homework, 52.8% said that using Math&lped them do better on their assign-
ments. Overall, 48.2% of respondents said that Klattelped them learn math.

Approximately sixty four percent of respondentseagl/'strongly agreed that MathXL was easy to
use. With respect to future usage of similar systet®.2% said that they would like more sys-
tems like MathXL used in their courses.

Table 2 presents the results of the first 9 Lisegled questions.

It is important to note, the results of the aforatiomed question sets when examined on a per-
centage distribution basis are not as stronglytigesas what is being reported in the current lit-
erature whereas students are reporting high lefelatisfaction and perception of value added
(Butler & Zerr, 2005; Buzzetto-More, Burza, & Humm2007; Kennedy, Ellis, Ojen, & Benait,
2007). At the same time, when means were examamebthe high levels of neutrality consid-
ered, student responses were quite positive.
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Table 2: Results of Scaled Questions 1-9

SA A N/U D SD Mean STDV

0 ) 0 0 0
1 MathXL isavauablelearn- 30.6% 32.4% 20.4% 9.5% 6.5% 3.71 1.184

ing toal.

0 0 0 0 0
2. MathXL hel ped me succeed 31.9% 28.7% 24% 13.3% 11.3% 3.37 1.273

in class.

0 0 0 0 0
3. Using MathXL enhance my 22.2% 31.4% 25% 13.3% 7.3% 3.48 1.183

lear ning experience.

0, 0, 0, 0, 0,
4. MathXL hel ped me better 20.7% 35.4% 23.8% 12.9% 7.1% 3.55 163.
under stand cour se concepts.

0, 0, 0, 0, 0,
5. MathXL hel ped me under - 24.1% 34.5% 22.1% 11.2% 7.9% 3.63 322.
stand what | was doi ng wr ong.

0, 0, 0, 0, 0,
6. MathXL hel ped me to fix my 19.7% 30.1% 31% 10.9% 8.3% 3.42 .164
deficiencies.

0, 0, 0, 0, 0,
7. MathXL hel ped melear n 19.2% 29% 26.7% 12.8% 12.2% 3.30 124.
math.

0, 0, 0, 0, 0,
8. MathXL was easy o use. 32.6% 31.2% 19.1% 9.1% 7.6% 33.7 1.224

25% 23.2% 25% 10.3% 16.4% .303 1.381

9. I wouldlikeseemore pro-
gramslike MathXL usedin my
Ccour ses.

A series of questions were designed to look atestisi perceptions of math classes. Most of the
respondents (56.2%) agreed/strongly agreed thatcthesider math to be a difficult subject,
43.3% said that they often have a hard time keegnig a math classes, and 50.2% said that
they are often confused in math classes. Althogh%% agreed/strongly agreed that they are
comfortable speaking up in class, a less sizabh®%4®f students said that they regularly ask
guestions in the classroom. Most students (68.8%panded that they would rather go to the in-
structor in person when they have a question almutse content.

While most studies indicate that students waneotkeir courses supported by course websites
(Buzzetto-More, 2008; Caruso & Salaway, 2007), stwsl in this study were largely ambivalent
with only 45% responding that they prefer to ta&arses with course websites; however, a sig-
nificant number (57%) said that they liked havihg &bility to get math help online.

Overall satisfaction with MathXL was mixed markeddonsiderable neutrality and polarity
whereas when asked if they were satisfied withugage of MathXL, 38.6% responded that they
were satisfied. Results of questions 10-17 arectipin Table 3.
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Table 3: Results of Scaled Questions 10-17

SA A N/U D SD Mean STDV
10. Math is a difficult subject 36.1% 20.1% 21% 12.4% 10.4% 73.5 1.836
for me.
11.1 often have a har d time 22.3% 21% 23.4% 17.4% 16% 3.16 .373
keeping up in math cl asses.
12.1 am often confused in math 295% 20.7% 23.4% 13.7% 12.7% 3.41 1.36
classes.
13.1 am comfor table speaking 36.6% 335% 18.3% 72% 4.4% 3.91 .109
upin class.
14.1 regularly asked questions 21.5% 27.8% 29.8% 13.9% 7% 3.43 1.172
inclass.
16. 1 liked having the ability to 25.3% 31.6% 25% 9% 9.1% 3.55 1.218
get math hel p online.

38.2% 30.7% 21.3% 57% 4% 3.93 1.087

16.1 woul d rather gotothe in-
structor in person when | have a
question about cour se content.

0 0 0 0 0
17. Over all, | was satisfied with 12.9% 25.7% 32.7% 13.9% 14.1% 3.24 113

MathXL.

A number of individual MathXL program componentsrazexamined. About half the students
were satisfied with the online lecture notes (53,8nd with their role as a valuable resource
(50.2%). In addition, half (51%) of students saidttthey prefer the online submission of as-
signments with 54.4% saying that the online sulbiomssf assignments was convenient.

Fifty-four percent of students said that they ragylused the sample problems with guided solu-
tions and 45.1% said that the guided solutions weedul. The grade book was a popular tool
with 62.2% saying that they regularly checked theades in the grade book.

Derouza and Fleming (2003) reported positive figdifrom online student assessments. When
asked about assessments, participating studentetdiddicate satisfaction with 42.2% saying
that they were satisfied with the online quizzagthtiermore, while most studies find that stu-
dents consider the online delivery of quizzes coim, this study did not concur with that gen-
eral opinion with only 41% of respondents sayirg the online delivery of exams was conven-
ient. The majority of students said that they prédgake their exams in person rather than online
(56%).

The tutoring center which develops individualizéatly plans for students was not widely used
with only 21.9% saying that they used it and 20€8ging that it was helpful. Additionally, very
few students (18.3%) used the electronic versiahetextbook with only 31.2% saying that they
would like to have e-books available in all thd@sses. The results of questions 18-31 are de-
picted in Table 4.
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Table 4: Results of Questions 18-31

SA A N/U D SD Mean STDV

0 0 0 0 0
18. Overall, | was satisfied with 19.8% 31.9% 27.8% 12.1% 8.3% 433. 1.177

the onlinelecturenotes.

0 0 0 0 0
19. The onlinelectur e notes 19.6% 30.6% 28.4% 13.2% 8.3% .403 1.181

wer e a valuable resour ce.

- 244% 26.5% 21.7% 12.2% 15.2% 3.33 1.367
20.1 prefer submitting my as-

signments online.

0 0 0 0 0
21 The online submission of 212%  27.2% 23.6% 10.8% 11.2% 3.48 1.298

assignments is convenient.

0 0 0 9 0
22. Overall, | was satisfied with 18.8% 23.4% 26.1% 16.7% 15% 3.14 1.318

the online quizzes.

0 0 ) 9 )
23.1 found taking quizzes online 17.5% 23.5% 27.4% 152% 16.4% 3.10 1.317

to be convenient.

0, 0, 0, 0 0,
24.1 would rather take my 30.1% 25.9% 20.4% 11.1% 12.6% 3.50 1.1353

quizzes in class than online.

0, 0 0, 0, (o)
25. | found the sample pr ob- 13.7%  31.4% 33.3% 13.7% 9%.8 3.29 1.113

lems with guided solutions to be

useful.
0, 0, 0, () 0
26.1 regularly referred to the 255% 28.4% 27.5% 13.7% 4.9% 3.56 1.157
sample problems.
31.2%  31% 25.2% 8.7% 3.9% 3.77 4.10

27.1 regularly checked my
gradesin MathXL.

0 0 0 0 0
28.1 used the tutoring center in 6.3% 15.6% 27% 33.3% 17.7% 92,5 1.139

MathXL.

0, 0, 0, 0, 0,
29.1 found the tutoring center 10.3% 10.3% 33.3% 28.7% 17.2% 2.68 d.18
to be hel pful.

0, 0, 0, 0, 0,
30.1 regularly referred to the 7.5% 10.8% 26.9% 32.3% 22.6% 2.48 74.1
electronic version of the text-
book .

13.5% 17.7% 34.4% 14.6% 19.8% 291 9Q.2

31.1 would liketo have el ec-
tronic textbook s available for all
of my classes.

A series of questions examined student perceptiithsrespect to the helpfulness of MathXL in
the building of key course concepts. The resultsdepicted in Table 5 where they are sorted
based on mean.
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Table 5: Concept Helpfulness

Mean Stdv
Real Numbers 3.64 1.087
Or der of oper ations 3.63 1.084
Algebr aic Expressions 3.57 1.117
Exponents 3.54 1.091
Factoring 3.51 1.142
Sub Linear Equations 3.37 1.103
Solving Inequalities 3.33 1.119
Gr aphing 3.30 1.096
Quadratic Equations 3.29 1.14
Rational Expressions 3.22 1.088
Polynomials 3.18 1.184
Simplification of Rational Expressions 3.14 1.109

In addition to the resources available through Mhthhe department has live tutors and study
sessions available. Only 28% of students saidtiiegtreceived tutoring services and 25% said
that they attended a departmental study sessighti§lless than half of the students (49.7%)
were confident that they had passed the clasdlyFioampletion of remedial mathematics was
not shown to increase student confidence in thathematics abilities with only 34% saying they
are more confident after having completed Math 101.

Crosstabulations and ANOVAs

To further analyze the data a number of crosstibatawere run. According to the crosstabula-
tions, women were approximately 30% more like lpse MathXL then males. Frequency of us-
age of MathXL was shown to increase satisfacti@h@ior experience with e-learning was not
shown to impact either student usage or MathXLtudent satisfaction.

Having previously taken a fully online class did mzrease a student’s satisfaction with
MathXL. Students who consider math a difficult @dtjwere just as likely to think MathXL is a
valuable learning tool as students who do not dengnath a difficult subject. Students who
thought that they did not pass the class were likerg to feel that MathXL was not a helpful
learning tool. Frequency of usage of MathXL posiywelated to the belief that MathXL is a
valuable learning tool and belief that MathXL usa&ganced their learning experience.

When ANOVAs were run, whether a student was confitleey had passed the class had no rela-
tionship on the belief that MathXL helped them tearath. Feelings of difficulty keeping up in
math classes and the belief that math is a ditffgulbject was shown to relate to the belief that
MathXL helped the student learn math.

Analysis of Student Performance Data

Student data was collected and while it is wideskablished that grades are an invalid data
source, the data utilized in this study was enmfitnwithdrawal, pass, and fail statistics. The
MathXL program was implemented during the springaster of 2006. Concurrently, the years
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2004-2005 represent the time prior to implementadioMath XL and the years 2006-2008 repre-
sent the time following implementation. Table Gstrates the student data in frequency form;
however, it is important to note that analysistatient performance and retention data cannot be
used to scientifically prove the effectiveness @itiXL.

Enrollment varies from semester to semester, \aitrefirollments being significantly more siz-
able than during spring semesters. As a resuttepeaiges were compared. According to the
withdrawal data, with the exception of the spri@@@& semester which represents the semester of
initial implementation and a temporary spike inhaitawal, there has been a significant decrease
in student withdrawal rates whereas overtime, titledvawal rate for Math 101 has decreased by
50%. Additionally, Student pass/fail rates weremaikad and which the exception of the 2006
year, pass rates have increased by approximately 12

Table 6: Student Statistics

Total Withdrawl Total %

Semester | Enrollment |Withdraw | Percentage Drop Remaining|% Pass Failed

2004S 241 27 11% 58 195 54% 46%
2004F 966 103 11% 251 612, 57% 43%
2005S 295 31 11% 64 200 56% 46%
2005F 1151 109 10% 272 770 44% 56%
2006S 473 165 35% 74 234} 80% 30%
2006F 1388 108 8% 363 917 43% 57%
2007S 497 24 5% 116 357 72% 56%
2007F 1220 56 5% 309 855 65% 35%
2008S 330 15 5% 91 224) 68% 32%,

Limitations

The greatest limitation to this study is that nestific control had been established prior to im-
plementation. As a result, only there was a limadedilability of reliable student performance
data. Furthermore, one can only postulate thatllheges in withdrawal and pass rates are di
rectly linked to implementation of the MathXL pragn.

An additional weakness of this study is that isuk®d solely on students studying remedial
mathematics and did not examine the impact of puograms on non-remedial courses.

Summary and Future Research

The results of this study were mixed and markebigly levels of neutrality; however, the find-
ings did indicate that most students felt thatdyetem was easy to use (63.8%), a valuable learn-
ing tool (63%), successful at having helped thertedon course concepts (56%) and what they
were doing wrong (58%), and an aide that helpewh titeeperform better on their assignments
(53%). At the same time, few students claimed feti®n with the system (38.6%).

The analysis of the student performance data itetica significant decrease in student with-
drawal rates and a marked increase in pass raté®foourse. These statistics may be an indica-
tor that the implementation of MathXL has increastdient retention and performance in this
remedial mathematics course.

The results of this study are promising; howevegater analysis is needed. To remedy this need,
a number of actions are being taken. First, stsderg being tracked as they progress in their
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mathematics studies in subsequent courses whichlsreising the MathXL system. Addition-
ally, more questions are being added to the ingtnum
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