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Abstract

This research addresses the use of online assessment tools for large classes. Research has reported an increasing use of
technologies for enhancing the learning within large classes. Hybrid classes are those that use both traditional lectures
and examinations in conjunctions with online teaching, learning modules, and online assessment tools. This paper ad-
dresses the online assessment tool and addresses the question, “Will students perform better using online assessment
technologies?” Two hybrid classes, both with student enrollments of 500 students, utilized the online assessment tool
by McGraw-Hill called SimNet. Students were assessed four times for Microsoft Office applications and completed a
pre-test and post-test online assessment, while also completing three traditional, in-class examinations. Correlation
analysis and linear regression was used to ascertain relationships as well as impacts on overall grade. It was found that,
when adjusted for sample size, online assessments and traditional examinations both contribute to final grades for stu-
dents in large mega-sections. Attendance was not found to have either a strong correlation with final grade, nor be sig-
nificant in predicting final grade. Students who performed better on online assessments also performed better on tradi-
tional examinations. Finally, the gap-closing measure of performance was not a strong predictor of final grade indicat-
ing that, although pre-test and post-test measures are most common in terms of learning, other measures of learning

may need to be used to predict final grades using online assessment tools.

Keywords: assessment, online, student performance, large class size

1. Introduction

This paper describes a study where online assessments
where introduced in large classes. There has been a lot
of debate as to whether making changes in the pedagogy
of large classes will be reflected in enhanced learning
and higher student productivity. Will students perform
better using online assessment technologies? The litera-
ture regarding the infusion of technology in large classes
portrays significant learning for courses where technol-
ogy applications and concepts were taught, as measured
by pre-test and post-test comparisons, traditional exami-
nations and final course grades. Large 500-seat classes
in a southern California university were used to investi-
gate the impact of online assessments on student per-
formance. McGraw-Hill’s SimNet online assessment
and training tool was utilized. Pre-test and post-test
assessments were administered in two classes. Several
hypotheses were investigated. First, it was hypothesized
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that students who attended classes would perform better
online assessments. Second, students who performed
better on online assessments would perform better on
traditional in-class examinations. Third, students who
performed better on online assessments would also per-
form better on the gap-closing metric from the pre-
test/post-test. The remainder of this paper describes the
analysis and findings from the study.

2. Literature Review

Online technologies are changing the way student’s
learn in and out of the classroom. Online communication
through technology has the potential to change the way
in which people learn (Lea and Spears, 1991). Online
learners report attitudes of greater control and responsi-
bility toward their learning. (Schrum, 1998). The tradi-
tional lecture has been criticized as lacking sufficient
interaction between the professor and students while not
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allowing the student the ability to interact with technol-
ogy to learn a variety of subjects (Christopher, 2002).

The use of on-line technology can promote creative
thinking for students. Waite & Bromfield (2002) found
that the use of computerized peer tutoring system,
mathematics majors can benefit by enhancing their cog-
nitive levels by trying to teach each other in an active
environment.

Leidner and Jarvenpaa, 1993 suggest that the use of
technology could be used to change course pedagogy,
but could still enhance teaching effectiveness with fewer
pedagogical changes.

According to Ricketts and Wilks (2001), computer
based assessment can be a benefit to the students be-
cause it can improve students’ performance in their as-
sessments. Students liked the speed of marking and
feedback and this acceptability was related to the format
of the test, i.e. the simulated examinations with individ-
ual questions and no scrolling (Ricketts & Willks,
2001).

Noyes, Garland, and Robbins (2004) conducted a study
on paper-based and computer-based assessments in
which they compared the test performances of under-
graduate students who took each test type. Given the
identical multiple choice questions, students who took
the computer- based assessment achieved better results
than those taking the paper-based one (15% higher).
Students with the high scores were found to benefit most
from the computer-based assessment.

According to Cameron (2002), the effectiveness of using
simulations to teach and assess has been studied show-
ing that the ability to enhance the hybrid classroom is
effective. Scores on individual assessments were signifi-
cantly higher for students that participated in using
online simulations (p=. 000), higher for team project
scores (p=. 001), higher for mid-term (p=. 017) and
higher for final exam (p=. 008).

For some educators, online assessment provides an ave-
nue for designing authentic, relevant tasks in order to
assess student learning outcomes (Northcote, 2002).
Online students are able to take advantage of doing the
online assessments from a variety of locations. Also,
online assessment techniques can provide an efficient
means by which to collate and distribute student grades.
Conversely, the use of online assessment systems can
present challenges associated with plagiarism, equity
and the cost of specific software license (Northcote,
2002).

In the Kozma study (2003), the outcomes reported sug-
gest that online tutorials alone may not have as great an
impact on student learning as technology-based projects
and technology used to manage information.
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Comeaux & Neer (1995) compared two instructional
formats in the basic hybrid course on oral and test per-
formance. The results indicated that the interpersonal-
first format and public speaking-first format had differ-
ent impacts on students with high apprehensive levels.
The study shows that interpersonal-first format resulted
in a lower state anxiety levels than the public speaking-
first format of instruction, supporting the hybrid class
format.

Lage, et al. (2000) examined the efficacy of the hybrid
course by studying an introductory economics course
and found a positive student reaction to the introduction
of innovative technologies. They examined the relative
efficacy of the online assessments compared to the tradi-
tional classroom assignments and found a significant
difference toward the relative performance factors when
using online assessments.

A study of Schulman and Sims (1999) looked at pre-test
and post-test scores of students enrolled in online and
in-class versions of the same course taught by the same
instructor over a variety of disciplines. In this case, the
students’ participation was voluntary, and they chose
how they were to take the classes. In comparing the
pretest scores, the online students’ scores was higher on
the average than the in-class students scores (t = 2.82, df
=97, p= 0.0059). In comparing the post test scores, no
difference was found between the online and in class
students scores (t = 0.06, df = 97, p= 0.9507). Results of
this research suggested that even though the online stu-
dents may be better prepared for the course material than
the students who selected in class courses, this prepar-
edness did not necessarily lead to a greater learning. The
result showed that the final exam results of both sets of
students did provide support for the effectiveness of the
online courses.

Riffell and Sibley (2003) found that students rated
“online homework” as providing the highest value in
their education with 76% of these students rating excel-
lent. E-mail with instructors was very important with
50% of the students rating this as excellent (5 on a five-
point scale). In the hybrid course, 66% of the students
felt that the format increased their interaction with the
professor, as compared to traditional lecture formats.

Caywood and Duckett (2003) looked at performance of
students on campus and online during one specific
course considered instrumental for the development of
theory and methods in training teachers. Clearly, courses
with online assessment components were shown to have
better performance scores results show no significant
differences between quantitative measures of online
versus on-campus learning and suggest that there is no
actual difference regarding learning.
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3. Research Hypotheses

The results of these studies show moderate, if not very
strong, improvements in the academic performance of
students registered in large classes where technology is
infused to create a hybrid learning approach. This study
is devoted to examining the impacts of just the online
assessment component of the hybrid classroom to ascer-
tain changes in student performance. The following
hypotheses are related to the evaluation of online as-
sessments in large, hybrid classes:

Hypothesis 1: Attendance

One of the problems stated by faculty who teach mega
classes in that “students do not attend the large mega
class sessions” (Christopher, 2000). It is hypothesized
that students that do not attend class as regularly as other
students will not perform as well on online assessments.
Comeaux and Neer (1995) found that students working
toward grades in specific academic units were more
likely to succeed in online work when spending physical
time in class than when assessed in a hybrid course.

Hla: Students who attend class will perform better on
online assessments.

HI1b. Students who attend class will perform better on
final grades.

Hypothesis 2: Better traditional test performance
Students who participated in online assessments were

found to perform better on traditional in-class examina-
tions than students who did more poorly (McCray,
2000). The main effect (treatment via online teaching
mechanisms) was found to be significant in predicting
both examination performance (on all three in-class
exams) as well as final grade point average (p<=.05).

H?2: Students who perform better on online assessments
will also perform better on in-class traditional examina-
tions.

Hypothesis 3: Differentiated online pre-test, post-test
performance

Some research has reported that students enrolled in
“experimental”—oriented sections of large section
courses did better than traditional-oriented sections
(Emerson and Taylor, 2004). Cameron (2002) found that
online simulation programs were more effective in en-
hancing post-test performance over previously measured
pre-test performance.

H3: Students who receive higher scores on online as-
sessments will receive higher scores on the post-test
assessment and the gap-closing measure of perform-
ance.

4. Methodology

In this research, utilizing a large classroom setting to
teach principles of information systems, students were

© 2005 EDSIG

http://isedj.org/3/4/

given a variety of online assessment exercises to ascer-

tain their performance levels. The online simulation

programs employed utilized McGraw-Hill’s Simnet
program for delivering simulated content for Microsoft

Office applications, the Internet, and information sys-

tems concepts. Two large classes taught at a university

in the southwest United States, both almost 500 students
in size, were used to ascertain the effectiveness and
efficiency of using Simnet as an online assessment tool.

For purposes of pre- and post-testing, the online tool

also included two overview assessments at the begin-

ning and the end of class.

1. Pre-test and post-test comparison using both (1) the
absolute difference between pre- and post-course
online assessment exams and (2) a gap-closing
measure defined as the difference in post- and pre-
course scores expressed as a percentage of the
maximum possible point improvement available
based on the student’s pre-course assessment scores
(Emerson and Taylor, 2004).

2.  Online assessment versioning was utilized where
categorical questions are used to compare means
from groups of students taking similar questions
from a pool of assessment areas that are homoge-
neous (Comeaux and Neer, 1995).

3. Traditional in-class examinations (3 in each class)
were administered in both classes in order to assess
the impact of student knowledge in achieving learn-
ing outcomes (Finn, et al., 2003).

Administration of online assessments

Through this online tool, students did four assessments
that involved problem solving with Excel, Internet, Ac-
cess, and PowerPoint. The administration of online as-
sessments to such a large student body required pre-
established guidelines. First, each student was responsi-
ble to understand and properly use the software Simnet.
Second, each online assessment had 25 simulated ques-
tions and students had a 30 minute time limit in which to
finish the assessment. Third, each student had for each
assessment a specific date to take it, and a specific time
from which the assessment were open from 6:00 am to
11:59 pm. Fourth, each of the four none pre- and post-
test assessments on Excel, Internet, Access, and Power-
Point will each count for 10% of the final grade. Fifth,
students would have only one opportunity to take an
individual assessment. If the student gets logged out by
mistake, he or she would resume using the same com-
puter.

Moreover, four in-class examinations were given during
this course and each counted for 20% of the final grade.
The first exams covered the computer concepts and
Windows, Office, Web, and Word applications. The
second exam covered computers concepts and Excel,
and Internet applications. The third exam covered con-
cepts, Access and PowerPoint applications. The first two
exams had a duration of one hour, and the final exam
has a duration of two hours. None of the examinations
covered cumulative material, each contained specific
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material to the content presented in class and tested in
online assessments.

5. Analysis

Based upon the data, the resulting analysis focuses on
the determination of the effectiveness of technology
using online assessments in hybrid large classes. The
analysis discusses results of the traditional in-class ex-
aminations, online assessments, pre-test/post-test, rela-
tionships between online assessment and traditional
examination scores, and predictors of final grade.

Traditional in-class examinations

Table 1 shows the comparison of each of the three in-
class examinations according to the mean scores, me-
dian and standard deviations of their means. In general,
all of the examinations were in the C or C+ grading
range, which indicates proficiency. Students taking this
class had to show a C or better to be admitted to the
College of Business and take upper-division classes. The
performance of the students on the first two exams was
better than the third one. The third examination focused
on Access and PowerPoint applications. Students had
had less exposure to Access applications prior to the
start of the classes and overall felt much less confident
after taking both the online assessment and the examina-
tion related to Access.

Table 1 — Traditional, In-class Examination Scores

Exam 1 Exam 2 Exam 3

N 918 904 904

Missing 16 30 30

Mean 79.21 79.85 72.39
Median 80.00 81.00 73.00
Std. Deviations 11.11 7.39 9.23
|Variance 123.44 54.57 85.15
Minimum 0.00 0.00 0.00
Maximum 100.00 100.00 99.00
IPercentile 25% 73.00 76.00 68.00
Percentile 50% 80.00 81.00 73.00
Percentile75% 86.00 85.00 78.00

Online assessments

Table 2 illustrates the four primary online assessment
scores, focusing on performance on the non-pre- and
post-test comparison. Clearly the scores from the online
assessments fall into two categories: high-end range
(u>=0.85) for Internet and PowerPoint and low-end
range (1<=0.72). Even after classroom lecture via tradi-
tional methods and online learning modules, students
performed significantly different on these assessments.

Table 3 illustrates the one sample t-test, adjusted for
sample size for the two clusters of assessments. There is
a statistically significant different between the means for
the two clusters, where the sample is adjusted for size.
This may indicate a certain predisposition toward the

© 2005 EDSIG

more quantitative and/or technical learning across large
classes regardless of the type of technology used.

Table 2 — Online Assessments (Excel, Internet, Ac-
cess and PowerPoint)

Excel  Internet Access .
PowerPoint
(Assess  (Assess  (Assess s %)
#2) #3) #4)
N 890 879 789 817
Missing 44 55 145 117
Mean 71.25 86.35 69.96 85.29
Median 72.00 88.00 70.00 90.00
Std.  De-|
viations 18.75 1091 17.67 13.82
\Variance 351.52 119.09 | 312.37 191.02
Minimum 12.00 36.00 17.00 13.00
Maximum | 100.00 100.00 | 100.00 100.00
IPercentile
25% 60.00 80.00 60.00 80.00
IPercentile
50% 72.00 88.00 70.00 90.00
IPercentile
75% 84.00 96.00 83.00 97.00

Table 3 — Comparing Low- and High-end Range
Performance on Online Assessments

Onlin 95% Confidence

e Sig.(2| Mean | Interval of the

ssess t af | - Differ- Difference
tailed

ment ailed)| ence Lower | Upper

Low-

end |113.374|889(0.000| 70.252 |70.002| 72.490
cluster|
High-
end |234.591|878 |0.000| 86.348 [85.630( 87.070

http://isedj.org/3/4/

cluster|

Pre- and post-test results

Table 4 shows the results of the pre-test and post-test
scores. Students were tested on the same body of mate-
rial in both the pre-test and post-test assessment ques-
tions. Students took both the pre-test and post-test

Table 4 — Pre-test and Post-test Scores

Pre-test Post-test (As-

(Assess #1) sess #6)
N 818 822
Missing 116 112
Mean 73.91 87.14
Median 74.00 90.00
Std. Deviations 10.62 13.63
\Variance 112.87 185.86
Minimum 4.00 0.00
Maximum 100.00 100.00
IPercentile 25% 70.00 80.00
50% 74.00 90.00
75% 82.00 97.00
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assessments in controlled computer labs at the Univer-
sity. The mean responses indicates a significant increase
from pre-test to post-test of more than 13 points.

According to t-test results shown in Table 5, the per-
formance of the students in the post-test was signifi-
cantly better than the performance of the students in the
pre-test. The performance on the post-test was statisti-
cally better than the pre-test, adjusted for sample size.

Table 5 — One Sample t-Test (Pre-test and Post test —
Online Assessments)

Online . d95%IConﬁ ) !

Assess " df S(zzg Mean Oe;;fe gi‘;f’;vra

ment tailed) Difference| ence
Lower | Upper

Pre-

test

(As- [225.984 (933| 0.000 | 73.912 |73.180(74.640

sess

#1)

IPost-

test

(As- | 183.254 (933 0.000 | 87.137 |86.200(88.070

sess

#6)

Correlations

Table 6 illustrates the relationships between perform-
ance on online assessments, traditional examinations,
attendance and grade in the class. There are strong rela-
tionships between all of the key variables in this study
(»<0.000). Online assessments were considered in two
ways for this analysis: (1) the core four assessments
excluding the pre- and post- test assessments, (2) all
assessments taken in aggregate. The rationale for taking

Table 6 — Correlation Matrix Related to the Aggre-
gate Scores

ASS 1- ASS 2- EXAM
AT 6 5 1-3

Correlation |366** 631** | 580%**|.874**

GRADE" |Sig. (2-tailed)|0.000 |0.000 |0.000 [0.000

N 916 916 916 P16
Correlation .399%* | 3]14%%*| 309**

ATT \Sig. (2-tailed) 0.000 |0.000 [0.000
N 927 923 1924
Correlation 898 **| 595%**

IASS 1-6 |Sig. (2-tailed) 0.000 [0.000
N 925 1924
Correlation L371%*

IASS 2-5 |Sig. (2-tailed) 0.000
N 920

“ Dependent variable: Grade in class, ° Attendance
¢ Online assignments: Assignment 1 (Pre-test), Assign-
ment 2 (Excel), Assignment 3 (Internet),
Assignment 4 (Access), Assignment 5 (PowerPoint) and
Assignment 6 (Post-test)
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all of the assessments in aggregate lies in the pedagogi-
cal justification that just taking online assessments helps
to strengthen traditional exam scores, irregardless of
their content. To a moderate extent, it was found that
taking online assessments enabled students to perform
more effectively on traditional, in-class examinations
(r=0.595). Although statistically significant, attendance
was found to show relationship between both online
assessment performance (#=0.314) and traditional ex-
amination performance (»=0.399). It not surprising that
traditional examinations played a more significant role
in predicting final grade (r=0.874) than did the core
online assessment group (7=0.580) because examina-
tions were worth 60% of the total grade whereas online
assessments were worth 40%. When corrected for
weighting, performance for online assessments was
found to equal traditional examinations in correlation
(r=0.883).

Prediction of final grade

Linear regression analysis was used to ascertain the
greatest impact of the three predictor variables (atten-
dance, online assessments and traditional examinations)
on student final grades. Table 7 shows the results of the
linear regression model. The overall model shows a
strong goodness of fit (F=1869.3456, p<0.000). The
overall predication of the model toward explaining final
grade was shown to be R’=0.86 and is to expected given

Table 7 — Regression Analysis Results
Sum o Mean .
Squarefs df S F-value | Sig.
Regression| 64726.22 | 3 |21575.407 |1869.356| .000"
Residual [10514.423|911] 11.542

Total |75240.642|914

a. Predictors: (Constant), EXAMS 1 TO 3, Assignments

2 to 5 and Attendance (ATT)
b. Dependent Variable: Final Grade

Source

> . 2| Std. Error of the
R R Adjusted R Estimate
.927 0.86 0.86 3.397
Un-standardized |Stndrdzd|
Coefficients Coeff' | t-value | Sig.
B Std. Err | Beta
Const | 9.988 | 0.934 10.698 | 0.000
Alet-| 002 | 0.006 | -0.003 | -0.241 | 0810
dance
Ass.
2t05| 0.194 | 0.008 | 0.330 | 24.785 | 0.000
Exam
1to3] 0.723 | 0.013 | 0.767 | 56.011 | 0.000

the performance of the major components of perform-
ance are represented in the final grade. It should be
noted that although online assessments and traditional
examinations entered the regression model for predic-
tion of final grade, attendance did not (p=0.810). The
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impact of attendance in class in enhancing student per-
formance for demonstration in improving a student’s
final grade was not demonstrated in this study.

6. Conclusions

Discussion

The purpose of this study was to examine the impact of
online assessment technologies on the performance of
students in online classes. The research in the areas of
using online assessment tools to create hybrid classes
that combine technology for learning and assessment
with traditional lecture and examination approaches was
examined and three hypotheses were developed and
tested in this paper. The first hypothesis that students
who attend class will perform better on online assess-
ments was only moderately supported in the correlation
analysis (r=0.314) and was not supported in the regres-
sion analysis where final grade was the dependent vari-
able (p=0.810). Therefore hypothesis 1 was not fully
supported.

The main focus of the second hypothesis is the link be-
tween online assessment performance and performance
on traditional in-class examinations. There is a strong,
statistically significant relationship between perform-
ance on the online assessments and traditional examina-
tions (r=0.595). There was a greater relationship be-
tween student performance on all given online assess-
ments than on just the four online assessments (#=0.371)
that counted in the students’ final grade. It should be
noted that the pre-test assessment (#1) and the post-test
assessment (#6) did not count as part of the final grade.
This affect could be due to the confidence level that
students felt after completing assessment #1 (pre-test)
going into assessment #2 (Excel). It was found that stu-
dents who perform better on online assessments also
performed better on traditional examinations. It could be
argued that online assessments better prepared students
for traditional in-class examinations. Therefore hypothe-
sis 2 was strongly supported.

In the final hypothesis, the intent was to relate the scores
received on aggregate online assessments with the gap-
closing measure of pre- and post-test performance.
While there were a significant improvement (¢-test,
p<0.000) in the pre-test score (u=73.9) and the post-test
score (u=87.1), there was not a strong relationship (al-
beit statistically significant after adjusting for sample
size) between the gap measure and the final grade
(r=0.187). Interesting the gap measure was found to
have the greatest impact on the third traditional exami-
nation (#=0.302) and the third examination had the
strongest correlation (over the other exams) with the
final grade (r=683). Therefore hypothesis 3 was weakly
supported.

Limitations

External collaborations on online assessments have been
proven to be problematic, as with traditional paper as-
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signments (Kozma, 2003). The extent of collaborative
efforts increased from 24% with small class sizes to
42% in larger class sizes. This research did not control
for external collaborations, while recognizing their ef-
fect in the research data. This study did not explicitly tie
specific assessments to the content of specific material,
such as the Access online assessment with the Access
exam. There was no attempt to differentiate between the
two classes.

Future research

This research showed strong findings that students’
performance on online assessments strongly affects both
students’ performance on traditional examinations and
final grade in large hybrid classes. This type of data that
was collected in this study might be better analyzed
looking at both the measurement model and predictive
model simultaneously using second generation multi-
variate techniques. Future research might also include
correlating the use of online assessments with student
satisfaction surveys and self-reported course evaluation
scores. It could be argued that the use of online assess-
ment and simulation tools for teaching is just in its in-
fancy and that further study as to its effective assimila-
tion could not only enhance student learning, but student
confidence and satisfaction.
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