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Abstract

This study surveyed how students’ backgrounds pedfwem for online education. The study
compared learning outcome between traditional amdtraditional (adult) undergraduate stu-
dents in online and face-to-face sessions; themiffce in leaming over time; and the effect of
prior online experience. Student learning measergmincluded: pre-test, final examination
(post-test), and final letter grade.

Findings revealedthat online education is as Bffeas F2F sessions andthat learning has oc-
curred. The study found a significant differentéeaming oucomes over time. And that adult
student with some prior online experience perforioeiter than those with no prior experience.

Conclusions suggest that Adult students benefiterfimm taking online classes comparedto tra-
ditional age students, and that computer competlealped improve performance in online
classes over time. Additional analysis is neededetermine if there is a difference between the
personality of students and their performance ilnerand F2F classes.

Keywords: Distance learning, Online education, leamingonties, e-leaming, Internet Based
Learning. effectiveness of online education, f2f.

Introduction

Management philosopher Peter Drucker forecasteaiivédsities won't survive. The future is
outside the traditional campus. Distance learrsm@pming on fast.”(Drucker, 1997)

Eventhough online education is being offered bywneolleges and universtities, the successes of
such programs remain a challenge. Administratecegnized that “if we offer the class, students
will sign up” is an untrue statement. They arthia process of re-assessing their online educa-
tion. A number of online degrees and programs lee& cancelled due to low enroliment, low
retention rate, and high withdrawal rate (Bird, @D0These and other factors have left businesses
with suspicious views of the value of online edimat

Hence, there is a need for a better understandinglme education. Both universities and em-

ployers are often doubtful of efficacy of
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“A working assumption throughout academic life tiaalmost never stated is that anyone with a
Ph.D. can teach well enough for any college stugkatmight be required to teach” (Buckley,
2002).

This paper differentiates between learning andtiegc Leaming is often the result of student
activities, while teaching is mainly the instrugoactivities (Joyce, 2004). Learning is measured
as a grade in: afinaltest, the difference betmgrades in the final test and grades in the pretes
and the final letter grade. The pre-test is adshémed at the start of the academic term. Thé fina
letter grade in the course includes additional #earssignments and other activities. This paper
does not investigate teaching effectiveness.

This study compares how students’ backgroundsénfte the learning outcomes in two delivery
modalities -Online and Face to Face (F2F) educatiororder to identify some of the factors that
affect learning outcome. Students background ireclyde of students - traditional and non-
traditional (adult students who started workingeaftigh school and returnedto get a college de-
gree). Students enrolled in the class majoredusirgss Administration, Computer Science, and
Organizational Management. Two sessions (onlimeFate to Face) of the same undergraduate
class — Management of Information Systems — weiered over several academic terms. The
F2F sessions of the course were typically offeittbeearly afternoon twice a week for two
hours or once aweek at night for four hours. FRIF sessions were offered in a compuer lab.
The online sessions were offered “anytime, anywfiere

The next section describes prior research, folloledesearch design and methodology, find-
ings, and lastly analysis of findings. The papead®with a conclusions and future research.

Prior Research

Distance online education is defined as “a gerieral used to cover the broad range of teaching
and learning events in which the student is sepdr@it a distance) from the instructor, or other
fellow learners” (Hoyle, 2007). Relevant reseaohsistently demonstrated three distinct gen-
erations in distance education. Historically, atiste education started in the 1840, with the use
of correspondence — students and instructors malsa@f the traditional United States Postal
Service to communicate: assignments, homeworkegaohinations. The United States was the
only country in the world that offered distance @ation via correspondence (Public Broadcast-
ing System, 2005). The second was the use of \adéaudio —the American educators were
fascinated with the new media and technology; wistelited with radio, followed by one-way
audio, two-way audio, one-way video, two-way videgevision, videoconferencing, and later,
microcomputer. Thethird was the use of the Irdgernbased distance education (online) — the
introduction ofthe Internet to the commercial ged 1996 had a profound impact on distance
education. The third generation is identified bg speed of technology, the use of personal
computers, CD ROMs, andthe online distance legrodurses.

The effectiveness of online education is still ammswered question. Many universities are
opening new centers while others are closing tt@ars. Industries have adopted virtual learning
totrain their employees (Weekes, 2007). Some gedl@re creating articulation agreements and
partnership with industries to provide trainingstaff development programs (Bird, 2006). Ad-
ministrators in colleges and universities are datdtig a major portion of their financial resources
in the development and facilitation of anytime ywahere virtual learning. Some researchers
provedthat F2F classroom modality was the besttaancourage and motivate students
(Mentzer, Cryan, & T eclehaimanot, 2007). Someaedeers demonstratedthat blended hybrid
learning was the least cost effective (Mackay &c&pmort, 2006); students and faculty liked the
benefits of time flexibility in blended courses hewer, they consider findingtimeto develop
such courses was a challenge (Vaughan, 2007).eexe other researchers who considered
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that e-learning was the biggest growth in highercation (Rosenberg, 2001). Finally, there are
some researchers who compared all three delivedaliti@s and found that all students acquire
course content equally regardless of delivery m@aeg, 2007).

Many faculty membersfeel that it isthe 21st cgntand offering courses via Internet is becom-
ing a strategic necessity among competitive uniiesLee, Tseng, Liu, & Liu, 2007). They
look at the opportunities that distance educatiay provide universities, such as, increased en-
rollment, extra grants from different foundatioasd most of all, widening the student body by
offering global accessto courses (Papp, Aucotir&n, 2001). Onthe other hand, some faculty
members perceive students in an online class evetdency of cheating more comparedto in
class modality because they are not monitoringthdents; they feel that institutions should ad-
dress academic dishonesty (Grijalva, Nowell, & Kéet, 2006). Others are still skeptical and
resistantto change when it comesto distance @rlifucation. They examine the retention rates
of online courses, with student dropout rates ofyttwo percent comparedto a four percent
dropout rate for students enrolled in a F2F clasargourse (Liu, Gomez, Khan, & Yen, 2007),
and remember the sixties era andthe failuresstémice education when they triedto offer corre-
spondence courses using US postal services oratfteses using TVs and videos. As such,
many faculty believe online education is anothertfeat will soon disappear.

Students, on the other hand have different needislaallenges. Empirical data identify some of
the factors that influence student satisfactionamonline education such as: student control,
instructor rappor, enthusiasm, group interactitsh fo name few (Lee, 2007). Researchersre-
veal that there are some concems in student aamies and motivation, and that the level of
interactivity plays a major factor in student mation (Mahle, 2007).

Buckley statesthat there is a paradigm shift betmie2F classrooms and online courses. He
specifiesthat in the F2F classroom, responsiegitf course pace and material covered reside
with the faculty member. The faculty decides tbatent of the course, howto deliver the
course, and what kind of leaming stylesto usethé case of Online leaming courses, the re-
sponsibilities of learning fall on students. Heammends that students who recognize the para-
digm shift and are willing to take that respongibiwill favor online education more than F2F
classroom leaming. Moreover, he recommends tbhle@es and Universities address the effec-
tive ingtitutional transition by developing sta#vetlopment programs to train their faculty (Buck-
ley, 2002). He also indicates that half of thetfeen million students enrolled in higher educa-
tion in the United States are nontraditional agulidents over twenty-four years of age, who have
families and full-time jobs. Research shows tlmattraditional adult students achieved better
grades than traditional undergraduate studentereéfbre, this study examines whether online
education is good only for a unique group of stadem could it be one size fits all.

In modern days, there are few studies which useixgntal design and no study was found
comparing heterogeneous student types in the sameeand setting. As such, there is a need
for a study investigating the effect of studentkazmound on efficacy ofthe learning environment
since the currenttrend in research is moving tdsvanore rigorous design and identifying the
critical success factors. These arguments anéhiiisdyave the birth to this experiment. This
paper compares the effectiveness of online clagsksace-to-face classes, andthe effect of stu-
dent background on their performance in each gettin

Research Design and Methodology

This is an ongoing longitudinal research experintieat started in Fall 2001. Two concurrent
classes have been conductedtwice a year, one &-&ace (F2F) in a classroom andthe other
Online. The F2F course was fifteen weeks in a sembéase, whereas the online course was an
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acceleratedten week term. Even though they gattdifferent dates, they both ended onthe
same day. The average enroliment of each clasbmaany-two students.

Eventhough there was a time difference in thetihmaofthe course, students completedthe
same contents usingthe same timeline. In thenk@dRality, students had breaks such as Spring
break or Thanksgiving, whereas, in the online modtthere were no breakstaken. However, all
students had exactly the same assignments andafutatfinish their assignments.

Sample Selection

The research was implemented in a small privatéution located in Southern California. The
university consists of four colleges — College ofsfand Sciences, College of Business, Educa-
tion and Organizational Leadership, and Law. & bae main campus and several regional cen-
ters. The ingtitution serves many first generatiotlege students, and is recognized as one of the
diverse universities inthe United States.

All students in this study were undergraduate sitglseeking a Bachelors of Science degree.
Most students were majoring in Computer Sciencsjri&ss Administration, or Organizational
Management andthey had junior or senior statiiee Sudy compared three different types of
students - Traditional Undergraduate, Campus Acaidd Program for Adults (CAPA), and Re-
gional Campus Administration (RCA). Traditionaldents were 19 — 24 years old; who started
attending the university right after they graduafreth high school. Non-traditional (CAPA and
RCA) students were considered adults over 25 yafage. Those students started working in
industry right after they graduated from High scho@AP A students came to the main campus
to attend courses, whereas RCA students attenseslasthe off campus centers. The CAPA
students benefited from the campus environmentredsthe RCA students did not have that
benefit.

In this study, students who enrolled in the facdate classroom sessions were CAPA and tradi-
tional aged students. However,the University gotestricted traditional aged students from
enrolling in the Online Distance Learning cours@nly good standing (not on academic proba-
tion) students were given the permission to enndte online course. This restriction may in-
fluence the generalization ofthe study.

Course Design

A team of five educators from Indiana Universit€enter for Research on Learning and T ech-
nology (CRLT) tested Chickering's seven principddgood practices in an online distance leam-
ing course which included: “1) encourage studentitst contact, 2) encourage cooperation
among students, 3) encourage active leamingv& miompt feedback, 5) emphasize time on
task which allows studentsto complete their assignis at their own time, 6) communicate high
expectations, 7) respect diverse talents and walesming” (Chickering, 1996). In addition to
Chickering's seven principles, they added and ersiped the importance of Human Computer
Interface (HCI) designs that included the orgarioreand presentation of online materials. They
identified four principlesthat are relatedto Hum@ompuer Interface design that included: (a)
consistency of web page layout and design, (by ceganization and presentation of informa-
tion, (c) consistent and easy to use website nawigaand (d) aesthetically pleasing design and
graphics (Graham, 2001). All of the principles m@ned above were taken into consideration
and were integrated during the course developntages

Measurement of Learning

One issue that often pesters educational resestobwito measure leaming. Though many sug-
gest that examination results may not be the bestienit is one of the most commonly used
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methods. Inthis research, student performanpee@sured using three grades: pre-test, post-test,
and achieved grade. The pre-test was conductdashday of class prior tothe course. The
post-test was the sametest asthe pre-test anchnasicted atthe end of the course. The
achieved grade consisted of the following actigti®ne weekly quizzes, facilitating one case
study, participating in nine case study discussiomee weekly homework assignments, nine
weekly e-commerce assignments, research papeemidxam, and final exam. All quizzes and
exams were on blackboard and can be accessed.online

Research Design

A guasi-experimental pre-test / post-test experimes conducted with a sample of four hun-
dred and eighty six students (see T able 1.0). Seh&ple was divided into a control group and an
experimental group. The instrument used was anoésemester course evaluation. The data
was analyzed using a Chi squared, one-way ANOVAndapendent-sample t-test, a paired
sample t-test, and regression analysis.

| Table 1.0: Enrollment by Student andClass Type

Class Typé€| F2F Online Total
Student Type
CAPA 44 79 123
RCA 0 131 131
Traditional 193 35 228
(students did not respond 0 4 4
Grand Total 237 249 486

The study hadtwo independent variables and theperdient variables. The independent vari-
ables were: delivery modality (i.e., classtyp@FRnd Online) and student type (traditional un-
dergraduate, CAPA, RCA). The dependent variabiglsided: (1) pre-test, (2) post-test, (3)
achieved grade. In addition, though not analyadtié paper,the researcher investigatedthe stu-
dent personality type and whether good principfebe classroom still applied to an online envi-
ronment as well as a F2F classroom environmenerdfare, six extra dependent variables were
added (1) faculty availability, (2) interaction angpstudents, (3) satisfaction with course activi-
ties, (4) perceived quality of feedback, (5) flakiy of time, (6) consistency in design of human
computer interface.

As suggested by Babbie (2007), the experiment stsaf a control group and an experimental
group. The F2F classroom session is the contoalmrwhich receives no treatment. The online
session is the experimental group, which receiestment. The effects of thetreatment and no
treatment on the dependent variables are measyreabns of (1) a pre-test priorto the begin-
ning of the class, (2) a post-test is administefest the completion of thetreatment, and (3) a
final course grade.

All students took the following surveys and exams:

“Fact Sheet” survey

Myers Briggs personality test
Pretest exam before the class began
Midterm exam

Final exam, and

Assessment survey

Official Class Evaluation

NoohkwPE
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The student assessment survey instrument was tedidsing an eight member expert panel be-
fore the beginning ofthe instructions. The paeebmmended separatingthe student opinion
survey from the course evaluation form. Therefaragents filled out the course evaluation and
the student opinion survey separately. Data ferddpendent variables were collected fromthe
student opinion survey instrument, which was adstened atthe end of the semester. The re-
searcher was careful in keeping the control aneexental students separate to avoid data con-
tamination. The course used Blackboard as thealidlassroom in the distance leaming session
as well as the face-to-face classroom session.s@ime instructor taught both sessionsto ensure
internal reliability.

Hypotheses

Drawing upon the literature and based on the ptessearch context, this research investigates
the following hypothesis:

H1: Thereisno satigtically sgnificant difference in grade digtribution between:
a. Delivery modality (F2F, Online)
b. Student Type (Traditional, CAPA, RCA)

H2: There isno datigtically sgnificant difference in learning (as measured by the pre-,
pog- tests and difference between pre and pos test grades) regardlessof

a. Delivery modality (F2F, Online)
b. Student Type (Traditional, CAPA, RCA)
H3: There isno difference over time in achieved grade regardless of
a. Delivery modality (F2F, Online)
b. Student Type (Traditional, CAPA, RCA)

H4: There isno relation between average grade in online classes and the number of
prior online classes taken by a student regardlessof student type.

Findings
Chi Squared was used to analyze the data to deteramy significant difference andthe effect of
interaction among student type (CAPA, RCA, Tradidt) and delivery modality (the F2Fandthe
Online); a paired-sample t-test was used to anahgere-test versus the post-test to determine
any significant difference between the two tess] there were cases where an independent vari-
able (studenttype or delivery modality) was heddgtant and an independent-sample t-test was
used to analyze the data to determine any sigmifidiéference when the question addressed one
independent variable. The data analysis was tulabed using two way ANOVA, one way
ANOVA and t-test to confirm accuracy. Dependemiatdes were analyzed usingthe independ-
ent-samples t-test to confirm the direction of significance.

H1: Thereisno satigtically significant difference in grade distribution between:
a. Delivery modality (F2F, Online)
b. Student Type (Traditional, CAPA, RCA)

This hypothesis is further divided into two:

H1.1: There is no difference in grade distribution betwern Online and F2F classes Subordi-
nate hypotheses include no difference betweenwbelelivery modality (online and F2F) for
traditional and adult (CAPA and RCA) students. Bhely combined several grades in order to
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avoid having many cells with less than five. Astsuitbe Chi Squared test was conducted using
the A, B, C, and D or less as grade categoriesdnlsbf the A, A-, B+ ...etc.

No significant difference was found inthe gradetribution between delivery modality (Table
1.1.1) (F2F vs. Online) using Chi Squared tests (#348). For traditional students (Table 1.1.2),
no significant difference was found in the grad&ribution between delivery modality (F2F vs.
Online) using Chi Squared tests (p =0.191028069) CAP A adult students (Table 1.1.3), no
significant difference was found in the grade dmttion between delivery modality (F2F vs.
Online) using Chi Squared tests (p =0.1083717Nd)est was conducted the RCA students

since they did not come to the main campus anddiicenroll F2F classes.

Table 1.1.1: Difference in letter grade distribution between

F2F and Online classes regardess of student types

F2F Grand Total
A 100 120 220
B 108 91 199
C 20 25 45
D or less 9 13 22
Chi Squared (p value) 0.23476483

Table 1.1.2: Traditional Students

Grade Distributions F2F versus Online

F2F Online Totals
A 74 20 94
B 95 13 108
C 16 1 17
D or less 8 1 9
Totals 193 35 228
Chi Squared Te st (p value) 0.191028069

Table 1.1.3: CAPAStudents

Grade Distributions F2F versus Online

F2F Online Totals
A 26 31 57
B 13 31 44
C 4 8 12
D or less 1 9 10
Totals 44 79 123
Chi Squared Test (p value) | 0.108371771

H1.2: There is no difference in grade distributionbetween students type (CAPA, RCA and
traditional) regardess of class delivery modality. Subordinate hypotheses include no differ-
ence between adult students and traditional staderfe2F and for online delivery modality.

No significant difference in letter grade distrilout was found between CAPA and traditional
students in F2F classes as shown in Table 1.hte$io RCA students attended F2F classes on
the main campus, Table 1.2.1 is limited to CAP A t@aditional students only.
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Table 1.2.1: F2F

Grade Distributions C APA versus Traditional

Final Grade CAPA Traditional F2F Total
A 26 74 100
B 13 95 108
C 4 16 20
D or less 1 8 9
Chi Squared (p value) 0.070056582

However, there was a significant difference indetirade distributions between CAPA/RCA and
traditional students in online classes as shownainles 1.2.2 & 1.2.3.

Table 1.2.2: Online

Grade Distributions All Student Types

Final Grade CAPA RCA Traditional
A 57 67 94
B 44 46 108
C 12 15 17
D orLess 10 3 9
Chi Squared (p value) 0.048875661

Table 1.2.3: Online

Grade Distributions CAPA versus Traditional

Final Grade CAPA Traditional Total
A 98 20 118
B 77 13 90
C 23 1 24
D or less 12 1 13
Chi squared (p value) 1.3006E-158

H2: There is no statistically significant differenin learning (as measured by the pre, post tests
and difference between pre andpost test gradgajdiess of delivery modality or type of stu-
dents (seeTable 2.1 for results)

Several t-tests were conducted to investigate studarning in various delivery modality (see
Tables 2.2 — 2.4). These tests include comparigbr() pre-test grades between traditional and

CAPA students; (2) post test grades between the samlent groups; and (3) difference between
pre and post test grades for CAP A and traditionadent groups.

The purpose ofthe pre-test was to determine et & knowledge of students prior to taking
the course. There was a significant differencesenh CAP A and traditional students in F2F and
online classes. This may be explained by the wegegence of the adult CAP A students which
allows them to appreciate the value of informatioerganizations. No significant differences
were found between traditional students in all niibdar between CAPA students in all modality
(see Table 2.2).
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The post-test was the final exam and measurecetied ¢f learning reached at the end ofthe
term. There was a significant difference in pest-tbetween adult (CAPA) andtraditional stu-
dents in F2F modality. However, no significantfelience was found in online modality. T hat
impliesthe amount of learning of traditional stnidewho were taking online course had learned
morethan traditional students who were taking €@&rse, and have reached the same level of
knowledge as CAPA students (see Table 2.3).

Table 2.1: Pre and Post Test Grades for Traditionahnd CAPA Students

Type of Students F2F/Online| Data Total
Traditional F2F Average of Pre-Test 48.69
Std. Dev. of Pre-Test 8.91
Count 156.00
Average of Difference 1943
Std. Dev of Difference 11.80
Online Average of Pre-Test 45.86
Std. Dev. of Pre-Test 1040
Count 29.00
Average of Difference 2521
Std. Dev. of Difference 12.14
Traditional Average of Pre-Test 48.25
Traditional Std. Dev of Pre-Test 9.19
Traditional Count 185.00
Traditional Average of Difference 20.34
Traditional Std. Dev. of Difference 12.01
CAPA F2F Average of Pre-Test 53.19
Std. Dev. of Pre-Test 9.11
Count 31.00
Average of Difference 19.26
Std. Dev. of Difference 7.95
Online Average of Pre-Test 57.00
Std. Dev. of Pre-Test 18.02
Count 10.00
Average of Difference 18.00
Std. Dev. of Difference 10.18
CAPA ALL Average of Pre-Test 5412
Std. Dev of Pre-Test 11.75
Count 41.00
Average of Difference 18.95
Std. Dev. of Difference 8.42
F2F ALL Average of Pre-Test 4944
Std. Dev. of Pre-Test 9.08
Count 187.00
Average of Difference 1940
Std. Dev. of Difference 11.24
Online ALL Average of Pre-Test 48.72
Std. Dev. of Pre-Test 1345
Count 39.00
Average of Difference 23.36
Std. Dev. of Difference 1197
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Total Average of Pre-Test 4931
Total Std. Dev. of Pre-Test 9.94

Total Count 226.00
Total Average of Difference 20.08
Total Std. Dev. of Difference 11.44

Table 2.2: Ttest for Pre Test Grades

For Traditional and CAPA Students in Online and

Pre Test | Std.Dev count t (equal | t (unequal T
variance) | variance) | Critical

All Traditional 48.25 9.19 185 -3.51 -3.00 1.65
CAPA 54.12 11.75 41

All F2F 49.44 9.08 185 0.42 0.33 1.65
Online 48.72 13.45 41

Traditional | F2F 48.69 8.91 156 1.53 1.37 1.653
Online 45.86 10.4 29

CAPA F2F 53.19 9.11 31 -0.89 -0.64 1.684
Online 57 18.02 10

F2F Traditional 48.69 8.91 156 -2.56 -2.52 1.653
CAPA 53.19 9.11 31

Online Traditional 45.86 10.4 29 -2.40 -1.85 1.69
CAPA 57 18.02 10

Table 2.3: Ttest for Post Test (Final Exam)

For Traditional and CAPA Students in Online and F2F

Post test
Final t (equal | t(unequal T
Exam Std.Dev count variance) | variance) | Critical
All Traditional 68.58 10.13 18% -2.47 -2.20 1.65
CAPA 73.07 12.18 4]
ALL F2F 68.84 10.27 187 -0.31 -0.30 1.65
Online 69.4 10.64 39
Traditional | F2F 68.12 9.94 154 -1.45 -1.36 1.653
Online 71.07 10.9 29
CAPA F2F 72.45 11.3 3] -0.57 -0.49 1.684
Online 75 15.1 10
F2F Traditional 68.12 9.94 154 -2.16 -1.99 1.653
CAPA 72.45 11.29 3]
Online Trad 71.07 10.9 29 -0.89 -0.76 1.69
CAPA 75 15.1 10

Table 2.4teststhe amount of knowledge acquirsdn@asured by difference =post-test — Pre-
test) by student type and modality. Traditionatlents who tookthe course in an online modality
learned more compared to F2F modality. Traditisbadents leamed more than CAP A students
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in the online modality while the same was not tinughe F2F modality. There was no significant
difference in the CAPA studentstaking online oFfF2odaliies.

Table 2.4: T test for Differences

For Traditional and CAPA Students in Online and F2F

t (un-
t (equal equal T Criti-
Differences| Std.Dev | count variance) | variance) cal

ALL Traditional 20.34 12.01 185 0.70 0.88 1.64
CAPA 18.95 8.42 41

ALL F2F 19.4 11.23] 187 -1.98 -1.89 1.65
Online 23.35 11.97 39

Traditional | F2F 19.43 11.8 156 -2.41 -2.36 1.653
Online 25.21 12.14 29

CAPA F2F 19.26 7.95 31 0.41 0.36 1.684
Online 18 10.18 10

F2F Traditional 19.43 11.8 156 0.08 0.10 1.653
CAPA 19.26 7.95 31

Online Traditional 25.21 12.14 29 1.68 1.83 1.64
CAPA 18 10.18 10

H3: There is no difference over time in achievealdgr. Subordinate hypotheses include that
there isno relation between time and grade acHibyestudent type (traditional and adults) or
delivery modality. See Table 3.1.

Table 3.1: Final Exam grade for all types of studets and classes

Average of Final Exam for Online and F2F

Traditional CAPA RCA Grand
Year Semester | Term F2F Online F2F Online Online Total
#

2001 | 3-Fall 1 73.67 71.83 68.89 84.7¢ 73.23
2002 | 1-Spring 2 67.70 70.87 59.0C 58.7 67.56
3-Fall 3 70.10 74.00 73.67 67.33 76.94 73.27

2003 | 1-Spring 4 68.11 64.00 80.50 77.0f) 741 71.19
3-Fall 5 63.21 79.00 72.75 71.20) 69.94 68.11

2004 | 1-Spring 6 59.40 69.00 73.7(¢ 74.0p) 67.69
3-Fall 7 66.60 64.80 65.83 73.46 68.82

2005 | 1-Spring 8 75.88 66.50 83.0C 71.7 76.44 75.03
3-Fall 9 76.32 70.80 77.88 78.13 76.56

2006 | 1-Spring 10 64.04 58.00 84.15 85.3ff 73.23
3-Fall 11 63.19 70.43 76.94[ 68.71

2007 | 1-Spring 12 72.88 71.78 82.2¢ 80.2fk 76.64

A significant temporal relation was found in théldaing cases: All students; CAPA online;

RCA online (Tables 3.2, 3.5 & 3.7). No significaemporal relation was with traditional stu-
dents both in online and F2F environments; CAPA {dbles 3.3, 3.4 & 3.6).
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Regression Statistics

Table 3.2: Regression Analysis All Students

Final Exam Grade vs. Time
SUMMARY OUTPUT

Multiple R 0.353956708
R Square 0.125285351
Adjusted R Square 0.037813887
Standard Error 3.369762594
Observations 12
ANOVA
Significance
df SS MS F F
Regression 1 16.2641925 16.26419 1.4323 0.258992
Residual 10 1135529994 11.3553
Total 11 129.8171919
Standard

Coefficients Error t Stat P-value
Intercept 6947831814 2.07394551 33.50055 1.33E-11
X Variable 1 0.337247108 0.281793704 1.196787 @RQ238

Table 3.3: Regression Analysis Traditional Onlin&tudents

Final Exam Grade vs. Time
SUMMARY OUTPUT

Regression Satistics

Multiple R
R Square

0.265635625
0.070562286

Adjusted R Square -0.115325257

Standard Error

5.218480791

Observations 7
ANOVA
Df S MS F Sgnificance F

Regression 1 10.33738118 10.33738118 0.379596634 564183392
Residual 5 136.1627088 27.23254177
Total 6 146.50009

Codfficients  Sandard Error t Sat P-value
Intercept 72.99937634 4.159249998 17.55109127 0D2BD5
Term # -0.544577097 0.88388995 -0.61611414 0.563983
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Table 3.4: Regression Analysis Traditional F2F Stughts

Final Exam Grade vs. Time
SUMMARY OUTPUT

Regression Statistics

Multiple R 0.012537158
R Square 0.00015718
Adjusted R Square -0.099827102
Standard Error 5.71876901
Observations 12
ANOVA
Df S MS F Sgnificance F
Regression 1 0.051412837 0.051412837 0.00157205 69053303
Residual 10 327.0431899 32.70431899
Total 11 327.0946027
Sandard
Codfficients Error t Sat P-value
Intercept 68.54754989 3.51965902 19.47562236 258D
Term # -0.018961285 0.478227489 -0.03964909 0.9831%

Table 3.5: Regression Analysis CAPA Online Students

Final Exam Grade vs. Time
SUMMARY OUTPUT

Regression Statistics

Multiple R
R Square
Adjusted R Square

0.311162581
0.096822152
0.006504367

Standard Error 7.84337
Observations 12
ANOVA
df SS MS F Sgnificance F

Regression 1 65.94879428 65.94879428  1.072016462 324879384
Residual 10 615.1845296 61.51845296
Total 11 681.1333239

Cosfficients Sandard Error t Sat P-value
Intercept 69.33783994 4.827260538 14.36380725 5688
Term # 0.679102628 0.655895549  1.035382278  0.338V9
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Table 3.6: Regression Analysis CAPA F2F Students

Final Exam Grade vs. Time

SUMMARY OUTPUT
Regression Satistics
Multiple R 0.001317997
R Square 1.73712E-06
Adjusted R Square -0.124998046
Standard Error 8.63363777
Observations 10
ANOVA
df SS MS F Sgnificance F
Regression 1 0.001035875 0.001035875 1.3897E-05 97019886
Residual 8 596.3176092  74.53970115
Total 9 596.3186451
Codfficients Sandard Error t Sat P-value
Intercept 70.3004779 5.513204892 12.75129063 113318
Term # 0.002927121 0.785200691 0.003727863 0.99BRAL6

Table 3.7: Regression Analysis RCA Online Students

Final Exam Grade vs. Time

SUMMARY OUTPUT
Regression Statigtics
Multiple R 0.618128847
R Square 0.382083271
Adjusted R
Square 0.30484368
Standard Error 3.506254926
Observations 10
ANOVA
Significance
df SS MS F F
Regression 1 60.81421 60.81421 4.946728 0.056815
Residual 8 98.35059 12.29382
Total 9 159.1648
Standard
Coefficients Error t Stat P-value
Intercept 70.11203241 3.100248 22.61498 1.55E-08
Term 0.858569671 0.386026 2.224124 0.056815
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H4: There is no relation between average gradain® classes and the number of prior online
classes taken by a student regardless of studeat ty

Based on total sample (all students regardlessackdound-T able 4.1), no relation was found
between the number of online classes andthe gretieved in the final test as shown in Table
4.2

Table 4.1: Average Grade in Online and Prior OnlineClass

Taken by Student

Prior Online Average of Final Exam # of students
0 73.11 62
1 76.77 35
2 80.20 10
3 81.33 6
4 7167 6
5 71.25 4
6 81.40 5
7 72.00 3
8 53.00 4
9 92.00 1
10 77.25 4
12 88.00 1

Table 4.2: Relation Between Number of Previously Teen Online Courses
and Traditional Student Performance

Regresson Statistics
Multiple R 0.196627141
R Square 0.038662232
Adjusted R Square 0.442006651
Standard Error 11.45798166
Observations 4
ANOVA
Significance
Df SS MS F F
Regression 1 10.55983578 1055984 0.080434 0.8B337p
Residual 2 262.5706876 131.2853
Total 3 273.1305234
Standard Er-
Coefficients ror t Stat P-value
Intercept 69.8173913 9.586435243 7.282936  0.018336
No of Courses 1.45326087 5.124165177 0.283609 GB&AD3

A more careful investigation of the sample sizevghthat a small number of students have taken
morethan 4 online classes (i.e. the sample isidiged). Therefore, the data was aggregated
and limited to 4 online courses. For adult (CAPA)dents (T able 4.3), a strong linear relation
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was found, with an average increase of 3.65 ppiet®nline course. For adult (RCA) students
(Table 4.4),there was no linear relation betwdanrtumber of online courses andthe grade.

Table 4.3 Relation between Number of Previously Tadn Online Courses

(limited to four) and Adults (CAPA) Student Performance
SUMMARY OUTPUT (for a subset of CAPA —up to four anline classes)

Regression Statistics
Multiple R 0.989723
R Square 0.979552
Adjusted R Square 0.972736
Standard Error 0.961616
Observations 5
Sgnificance
ANOVA df SS MS F F
Regression 1 132.8934 132.8934 143.7143 0.001249
Residual 3 2.774116 0.924705
Total 4 135.6675
Codficients  Sandard Error t Sat P-value
Intercept 73.18364 0.744865 98.25094 2.32E-06
No of Courses 3.645455 0.30409 11.98809 0.001249

Table 4.4 Relation between Number of Previously Tadn Online Courses (limited to four)

and Adults (RCA) Student Performance
Summary Output (Upto 4 classes)

Regression Statistics

Multiple R 0.160332963
R Square 0.025706659
Adjusted R
Square -0.299057788
Standard Error 7.707026965
Observations 5
ANOVA

Df S MS F Sgnificance F
Regression 1 4.701656671 4,701656671 0.079155  ©3BIG2
Residual 3 178.1947939 59.39826464
Total 4 182.8964506

Sandard
Codfficients Error t Sat P-value

Intercept 78.95039216 5.969837417 13.22488146 9300
No of Courses -0.685686275  2.43717592 -0.2813445%65796736
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Analysis of Findings

The study foundthat leamning was attained andtiate is no difference in learming irrespective
of delivery modality or student type. There wasatistically significant difference between the
pre-test andthe post-test for all students andadis types and there were no significant differ-
ences between post-test grades for F2F and omlidergs. This is also true for the studenttype
of Traditional, and non-traditional (CAPA, and RCA)

The investigation indicates that adult students tha class with a better understanding of how
information systems are used in organizations. Tarisflected inthe significant difference inthe
grade scored in the pretest between adults anitdorad students. This finding is reasonable
since adult students work full time and are expadedd in organizations, while most traditional
students uilize computers for academic or persadalities.

Another interesting finding is that in online classboth traditional and adult students reachthe
same level of learning as indicated by the lacktafistically significant difference between tradi-
tional and adult students final examination gradggch in turn suggests that traditional students
acquire more new information to reach the samd @dvadult students. However, in F2F classes
adult students maintain a slight advantage oveittomal students. This finding suggests that
there are other aspectsthat may influence leaslinly as maturity, cognitive styles or other per-
sonality types.

Furthermore, a closer look at the differences adgs between the pre-test and the final examina-
tion scores (post-test) suggests that online ioadit students improve their grade more than F2F
traditional students. Whenthis is combined wité bbservation that the letter grade distribution
of online traditional students is skewed towards @e may conclude that currently “better”
traditional students enroll in online classes. sldbiservation is not true in the case of CAPA stu-
dents, (i.e., a wide spectrum of students enralhlby in both online and F2F classes).

Two additional findings are asfollows: First, marhance of adult studentstaking online courses
improved over time (approx. 1 point per term), mohsimprovements were found fortraditional
age students. Second, no linear relation was foeihdeen the number of previously taken
online courses and the performance in online céafssdraditional students. However, a strong
relation was found for CAP A students with a slop8.6 points improvements with each class.
RCA students show some relation between the twiablas, however, the improvement is less
than one point. This suggests that familiarityhwi@chnology competence maybe more important
than the number of online classes. This conclusdiased on the difference between the CAPA
and RCA population, and on the fact that thereimgmsovement overtime in online course grade.
Considering that most CAP A students, who gradufroad High schools when computers were
not common, may have been apprehensive of compukile traditional (younger) students,

who used computers in school, apprehension (ordb€xmiliarity) may be a factor.

Conclusions and Future Research

In conclusion, it seemsonline education is mofeckive for adult students comparedto tradi-
tional age students. This statement is basedefettithat adult students in online classes scored
morethan adult students in F2F classes. The santdusion can’t be made for traditional stu-
dents since only select ones registered for omliagses, while adult students covered a greater
spectrum. Online education allows adult studeredlgxibility to accomplish their education and
accommodate other life responsibilities. Such mapton might not exist for traditional aged stu-
dents. Therefore, adult students benefit more footine education compared to traditional age
students.
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Familiarity with technology is an important factarperformance in online classes. Performance
of adult students improves over time and basedunmber of previously taken online classes,
while the same is not true for traditional studer®me possible explanation isthat in earlier gear
adult students were not familiar with technologpeesally those schools did not stress use of
technology in the classroom. However, later yesaispols have changed policy and commonal
ity of computers have reduced the apprehensiohsthéis have towards the use of technology.

Since the both traditional and adult students redthe same level of knowledge at the end of
the courses regardless of the method of delivery,moay conclude that online education is as
effective as face-to-face. Online delivery is avmeaching environment that benefit students,
which is supported by research that suggest thaalhetudents learn in the same environment,
nor can one student learn in all environments (8p20804). It seemsthat more motivated tradi-
tional students enroll inthem, which is clear frire letter grade distribution. On the other hand,
a wider spectrum of adult students enrolls in antitasses. This benefit requires familiarity with
computers and some experience with online clagggsh isthe learning curve. This learning
curve may be facilitated by training for some snide

Future Research

Additional analysis is needed to determine if thsre difference between the personality of stu-
dents and their performance in online and F2F etas&specially that as more and moretradi-
tional students join online classes, less learmiray take place. Future research will include
student profile, student satisfaction with the slaem, student satisfaction with the instruction,
student’s satisfaction with the features in Blacktoh student satisfaction with the Human Com-
puter Interface, student personality, and studeatning style.
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