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Abstract

Data for 295 college online introductory statistics students were examined to determine if
removing four module (weekly) quizzes impacted student performance on a cumulative exam.
In this research, student performance was not significantly impacted by the removal of the
quizzes. The difference in the exam mean score earned by the group of students who did not take
quizzes was less than 0.8 of a point lower than the exam average for students who took the
quizzes prior to the exam. Withdraw rates significantly declined from 5 percent to 1 percent.
Results of this study support the idea that course designers can explore reducing the amount of
work in online courses to decrease extraneous cognitive load on students as long as learning
outcomes are met. STEM courses are often seen as barriers for students in completing
coursework toward degree accomplishments. Effectively designed coursework that does not
unnecessarily duplicate evidence of achieving course objectives may also aid in student
persistence and retention. Future researchers can examine methods used in this study to evaluate

courses in more traditional 16-week term lengths in different university settings.

Purpose

Online courses emerged from correspondence courses and were viewed in a negative light when
compared to traditional face to face instruction (Peterson, 2019, Wyatt, 2005). As a result, some
online course developers overcompensated by including too many learning activities in courses
as a means of assuring academic rigor (Wyatt, 2005). As the percentage of online courses
continued to increase at the expense of face to face classroom course sections, more online
offerings with an abundance of graded deliverables were developed, again emphasizing
academic rigor (Bettinger & Loeb, 2017; Welding, L. 2023). STEM courses have the added

complexity of being considered barrier courses for students attempting to complete their



coursework (Jaggars et al., 2013; Currie, 2014). The statistics course in this study included
homework, quizzes, a pre-midterm homework review, midterm, and final practical exam. The
purpose of this study was to determine if removing the quizzes impacted student performance in

any meaningful way.

Introduction and Literature Review

Distance learning has been a part of the educational landscape since the early 1700s beginning
with correspondence courses in Boston (Gensler, 2014). Growth continued using radio (1919)
and television starting in the 1950s. Even then, the argument was made that instruction could be
as effective as face to face instruction. The world wide web accelerated the progress of distance
education courses from the early 1990s. However, as with the case of NYU Online and other
online program initiatives, distance learning programs did not always survive. Blended and
hybrid programs initially helped fill the gap between online and face to face courses offering
benefits of both delivery systems (Palvia et al., 2018). Learning Management Systems e.g.
Canvas, WebCT, and Blackboard, supported the expansion of distance (online) learning with
features such as discussion boards, support for video conferencing and the ability to easily make
course videos among other features. In the U.S., major universities are expanding online
offerings arguably to maintain or expand market share. Students select online courses due to
time management, (Fidalgo et al., 2020), the perception that online degrees can be attained
without driving to class, and at less overall expense ($36,000 cheaper over four years) than an
on-campus degree (Hansen, 2023). But still the old question remained: Is online equivalent in

quality to face-to face-instruction (Palvia et al., 2018)?

Online Courses and Academic Rigor



Academic rigor is measured by many different things depending on the university, but overall, in
the U.S., regional accreditation is one objective method to determine if online instruction
compares to face-to-face instruction. Accreditors with faculty experience examine programs and
student performance outcome data that indicate if programs possess academic rigor and timely
progression through degree programs. Because of improvements in andragogy, technology, and
instructor experience with developing and teaching online courses, 77 percent of academic
leaders believe online courses are at least equivalent if not better than face to face courses
(Cooke, 2023). According to Busteed (2019) 85 percent of students who had taken both face to
face and online courses rated the online experience equal to or better than face-to-face

instruction.

In 2004, Bernard et al., (2004) conducted a meta-analysis of 232 studies from 1985-2002
comparing distance learning to classroom instruction. Online courses showed higher failure
rates but scored higher in achievement and student attitudes when compared to traditional
classroom instruction. Recent studies have shown online students do as well or better than their
face-to-face counterparts if they persist in the course. These results held true in undergraduate
statistics (Griffith et al., 2021), physics (Faulconer et al., 2018) and research methods courses

(Roberts et al., 2019).

Researchers such as Sheridan (2006) have discussed workload issues from the instructor
workload perspective. McLain (2019) compared face-to-face to online teaching determining no
meaningful difference in time commitment for faculty. However, experience with Covid-19 has
reiterated the idea that students also have significant time restraints as well when taking courses.
Many non-traditional students work full time and have families. Education often falls below

work and family in priorities. Creating many activities to assess student learning is not as



important to students as the effective design and flow of course assignments (Kochu, et al., 2022;
Dhawan, 2020). Kochu et al. (2022) further broke down results of 223 surveys determining that
student workload was the number one expressed concern by survey takers followed by activities

that were mentally demanding.

Online course failure and attrition/withdrawal rates have been higher than traditional
face-to-face courses (Bernard et al., 2004; Griffith et al., 2021). Many explanations, such as lack
of personal connection and skills associated with taking courses online, were offered in addition
to workload factors. Online STEM courses offer a unique challenge to many students because
most are regarded as mentally-demanding subjects. Possible factors such as student experience
with online learning, experience with subject matter, first time (in the family) college student,
mentally demanding tasks, and excessive workload all serve to be cumulative on their negative

impact on student performance (Kochu et al., 2022; Sandars et al., 2020).

Strategies to reduce attrition rates have included emphasis on increasing faculty student
interaction using tools such as discussions, announcements, grading feedback, and embedded
videos (Griffith & Faulconer, 2022; Sandars et al., 2020). Researchers have focused on how to
set up courses in a learning management system that avoids confusion, makes expectations clear
and improves student instructor interaction (Dunlap, 2005). This study attempts to expand the
discussion in the literature to include workload issues as causes for poor student outcomes such

as lower grades and persistence.

Hypothesis



Ha1 Students who are required to complete chapter homework and quizzes prior to taking the
midterm exam will perform differently on the midterm_exam than students who are only

required to complete the homework assignments.

Ha; There is a relationship between extraneous workload and student withdrawals.

Methods

This analysis for the first hypothesis regarding midterm scores consisted of five course sections
without weekly quizzes and eight course sections with weekly quizzes. The midterm scores of
the 100 students without quizzes were compared to the midterm scores of 195 students who took

weekly quizzes in each of the four weeks prior to the midterm.

Withdrawal rates were measured by comparing two terms immediately prior to the
reduction in course requirements (n=291) to the rates for the two terms after (n=366) to
determine if withdrawal rates were reduced in any meaningful way. Students were not aware
they were in a study and the procedure was approved by the university human subjects board as
exempt. No students were contacted. All midterm scores, grade distributions and withdrawal

rates were evaluated after the fact.

The Course

A 200-level statistics basic college statistics course was used in this study. All students
took the course online. The statistics course is required for most college majors in a medium
sized university with annual enrollments of 2,000 to 2,500. A new term starts every month with
the exception of December and June. The university operates on 9-week terms. Subsequently,
the course covered one module per week. The dependent variable for the first hypothesis in

question was student performance on the midterm exam. The independent variable was presence



or absence of module quizzes. Five course sections were offered without weekly quizzes and
eight sections included weekly quizzes. All 13 course sections used in the study used the same
textbook, assignments, discussions, homework, and midterm. Additionally, all courses were
offered on the Canvas learning management system. Typical weekly modules included two
chapter homework activities aided by a Pearson third-party program, and a discussion or

assignment.

The second hypothesis regarding withdrawal rates was measured for two terms prior to
and two terms immediately after the reduction in course load. Students had the option of

withdrawing from a class up to four weeks after the term start date.

Faculty cleared to teach the 200-level statistics course had undergone courses in teaching
and learning. As with all university course clearances, instructors were approved to teach the
specific 200-level statistics course. Once cleared, they could teach multiple sections over
multiple terms. Instructors could be contacted through the course messaging system, as a
response to assignment feedback or through e-mail. Video conferencing with the instructor was
available and encouraged. Students also had access to a 24/7 tutoring service paid for by the

university.

Participants and Demographics

The university operated on a 9-week accelerated format. The online format of courses offered,
and shorter term lengths were seen as a benefit in the military community which typically
experiences frequent moves. The course in this study was an introduction to statistics rated at
three credits using the semester credit hour system as were most courses in student degree

programs. Approximately 76 percent of the population was male. Most students (80 percent)



were affiliated with the military either active duty, veteran, or a military family member. Students
were typically in their late 20s to early 30s, worked full time and had a family. A total of 295
student grades were analyzed after midterms were completed for both samples used in the study.

No student contact was made by the researchers for this analysis.

Student course grade distribution and withdrawal data from two terms immediately prior

versus two terms immediately after the removal of quizzes were compared (n=657).

Homework, Quizzes and Test Design

Each of the weekly homework assignments included 10 questions, most with multiple parts
offered using the Pearson third party platform which was embedded into Canvas. Students had
multiple attempts at each question and could access demonstrations on like problems or send a
screen shot to their instructor regarding a problem. Homework was used by all students in the

study.

The presence or absences of quizzes served as the independent variable in this research.
Quizzes were delivered using the Pearson third party software, consisted of 10 multiple part
questions, and were presented at the end of each week (module). Students could take the quizzes
twice. Students could contact instructors with questions after the quiz was complete. Quizzes

were taken by students in eight of 13 course sections in this study.

The midterm was also delivered through Pearson and consisted of 20 questions, most
with multiple parts to the question. Students had only one attempt to complete the timed
midterm which was limited to two hours. The midterm was the dependent variable in this study
and served as the basis of comparison between the eight course sections that took quizzes and the

five that did not.



Treatment of the Data

The eight course sections that included weekly quizzes started in the January 2023 term. Five
course sections without quizzes started in the February 2023 term. Performance on the midterm
exams between the two groups of data were compared to determine if there was any meaningful
difference. The hypothesis was evaluated using a t test for independent samples (0=.05) and
showed a non-statistically significant finding. However, the Shapiro-Wilk normality test showed
a p value below .05 for both groups, (with quizzes, W= 0.875, p<.001; without quizzes, W=
0.875, p<.001) meaning we could not assume that the distributions were normally distributed

(Gay et al., 2009). Figure 1 below shows the distributions.

Figure 1

Dotplots of Samples With and Without Quizzes

Dotplot of samples
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Note. The top dotplot distribution shows midterm grade results for students who took weekly
quizzes. The bottom dotplot distribution shows midterm grade results for students who did not
take weekly quizzes during the course. Although not important to the non-parametric analysis
that follows, means for the two groups were 86.1 for the group who took weekly quizzes and
85.4 for the group that did not take weekly quizzes. Data were analyzed using StatCrunch.



The median for the eight sections with quizzes (n=195) was 88.3 (IQR 80.9 - 92.6). The
median for the five sections without quizzes (n=100) was 88.0 (IQR 79.7 - 92.1). The
hypothesis was evaluated using Mann-Whitney U non-parametric test because the distributions

were not normally distributed. The significance level used was a=.05 (Gay et al., 2009).

The second hypothesis regarding withdrawal rates was measured using Chi Square
(0=.05). Care was taken to measure withdrawal rates in the two terms just prior to, and just after
the changes were made to the course to reduce the possibility of any extraneous variables
impacting the results (Gay et al., 2009). Grade distributions were also examined to evaluate any

changes.

Results

Two hypotheses were evaluated. The first examined the impact of quizzes on midterm exam
scores. Supplemental data analysis focused on grade distributions between course sections with
and without quizzes. The second hypothesis was focused on withdrawal rates for courses with

and without quizzes.

Removal of Quizzes and Midterm Scores

Two samples of midterm scores for sections with and without quizzes were analyzed to
determine if a meaningful difference could be identified between the two groups of students.
Mann-Whitney U results did not provide enough evidence to support the idea of a difference in

performance between the two groups (U = (195with quizzes, 100without quizzes), 29328, p=0.50).

Figure 2 contains boxplots for the two groups.

Figure 2



Boxplot Comparing Scores With and Without Quizzes Prior to Taking the Midterm

Boxplot of samples
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Note. The median for the eight sections (upper boxplot) with quizzes (n=195) was 88.3 (IQR
80.9 - 92.6). The median for the five sections (lower boxplot) without quizzes (n=100) was 88.0
(IQR 79.7 - 92.1). The green bar shows the means for each sample which were 86.1 and 85.4
respectively.

In this study, results for the two groups were quite similar not providing enough evidence to
reject the null hypothesis. Removing the quizzes did not seem to dramatically impact midterm

SCOre€s.

The natural question to ask is if grade distributions or withdrawal rates were impacted by
reducing course workload. Grade distributions were not impacted in any significant way as

shown in Table 1.

Table 1



Grade Distribution

Grade With Quizzes Percentage Without Percentage
Quizzes

A 177 64% 247 68%

B 65 23% 66 18%

C 23 8% 31 9%

D 2 1% 5 1%

F 10 4% 13 4%
Total 277 100% 362 100%

Note. Percentages are rounded. With quiz grade distribution taken from Nov 2022 through
January 2023 terms. Without quizzes grade distribution taken from February/March 2023 terms.

An independent samples Chi Square test did not show enough evidence that the grade
distributions and reduced course workload (no quizzes) were related, (x*(4, N=639)=3.18,p =

0.53). The second hypothesis regarding withdrawal rates was also examined using Chi Square.

Withdrawal Rates

In the two terms prior to the reduction of course workload, 14 of 291 (5%) students withdrew
from their course. In the two terms after workload reduction, 4 of 366 (1%) of students
withdrew. It should be noted that a total of eight quizzes were removed from the course (one for
each module week with the exception of the midterm). In this study, there was a significant
relationship between reduced workload and retention rates, (x*(1, N=657) = 8.41, p = 0.004).

The course sections without the quizzes had a significantly lower withdrawal rate.

A secondary analysis was done comparing the February and March 2023 terms as a group
(without quizzes) and the February and March 2022 terms which used quizzes. The

February/March 2023 group (without quizzes) showed four withdrawals by 366 students (1%).



The February/March 2022 data (with quizzes) showed 16 withdrawals for 435 enrollments (4%).
The results showed a significant relationship between reduced workload and retention rates (x*(1,
N=2801)=5.46, p =0.02). Similar to the primary analysis of this hypothesis; course sections

without quizzes had a significantly lower withdrawal rate.
Discussion

Results in this study indicated that course sections without quizzes scored within a point
of sections with quizzes on the midterm exam. This finding supports the idea that accountable
(graded) homework assignments can reduce the need for quizzes prior to students taking an
exam. Grade distributions between course sections with and without quizzes did not support the
idea that the absence of quizzes impacted end of course scores in any meaningful way. The extra
time needed for students to take quizzes may not be required to ensure effective student
performance. Lastly, student withdrawal rates were significantly reduced for course sections
without quizzes. Reducing withdrawal rates is a key goal for universities to improve student

persistence and retention.
Conclusions

There was no relationship on midterm scores between course sections with and without quizzes.
Moreover, grade distribution and failure rates were similar between the two groups lending to the
idea that the academic benefit of assessing learned concepts in a quiz that follows graded
homework does not materially improve student performance. The result of no harm done by
removing quizzes aligns the findings of this study with ideas brought by Kouchu, et al., (2022)
and Dhawan, (2020) who emphasized the design and flow of course assignments as well as

Sheridan’s research on workload (2006).



The reduced withdrawal rate for course sections without quizzes noted in this study
supports ideas postulated by Sandars et al., (2020) regarding student perceptions of workload,
time management and persistence. Concerns about academic rigor tend to add more student
activities to courses reinforcing concepts and demonstrate learning has taken place. However,
student workload concerns have an impact on persistence and these concerns can impact student
success in achieving a degree. If course designers can remove extraneous workload and still

meet course objectives without degrading student performance, student success is sure to follow.

Limitations

The university used in this research has a large non-traditional student body which is different
from more traditional settings. For these reasons, the results found in this study should be

generalized to different settings with caution.

Traditional college semesters are 15-16 weeks long compared to the 9 week term length

for the university in this study. No controls for the shorter timeframe were used in this research.

Traditional college students tend to be 18-22 years old with few affiliated with the
military and a majority of female students. Students who took the course used in this study
differed in age (upper 20s, lower 30s), were military affiliated (about 80 percent) worked full

time and were mostly male (76 percent).

The online STEM course used in this study has an increased dependency on design and
the learning management system than a face-to-face course. Some students find STEM courses
more difficult to complete complicating the generalization of these results on non-STEM

courses.



The course in this study used graded homework. The theory is that if the homework is
not graded, students will have less incentive to complete it. Homework was a small part of the

overall grade. Nonetheless, not all courses use graded homework on each chapter.

Recommendations

Administrators should encourage faculty to examine their courses for extraneous workload. Key
interest items for administrators and faculty alike is to improve student persistence towards the
attainment of degrees. Colleges and universities exist to help students succeed and an implied

part of that charge is to design the most effective and efficient courses possible.

The massive move to online education as a student preference serves notice that time
conservation is a major factor for students when making college and degree pursuit decisions.
Additional research on student perceptions of workload and time management would help course

designers to balance the need between academic rigor and student work life balance.

The focus of this study was to determine how to evaluate student performance after
removing what was perceived as extraneous workload. The main questions in this study were
about the impact of removing such workload, measuring the results of removing quizzes and
determining if grade distribution and withdrawals were impacted in any meaningful way. The
extraneous workload in this case was quizzes, but in reality depends on the course. Extraneous
workload can be discussions, assignments or different types of homework, quizzes, or tests,
depending on the course. Future researchers are encouraged to use variants of the methodology
in this study to reduce unneeded workload without negatively impacting student performance.
The key is focusing on important dependent variables such as a grade on a specific summative

assignment, grade distribution, failure rates, and withdrawal rates. Future researchers and course



designers need to conduct follow up evaluations of course changes to ensure student

performance is not negatively impacted and hopefully enhanced.
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