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Abstract The effectiveness of online teaching depends on quality assurance (QA) 
support, including individualised helpdesk assistance and group-based faculty training. 
The purpose of this study is to examine the QA impact on student learning outcomes 
through a twofold approach: (1) quantitative analyses of the relationship between QA 
assistance data and 51,670 grade point average (GPA) records across online courses 
during the COVID-19 pandemic; (2) qualitative extraction of the topic patterns about 
helpdesk services at a state university in California. An R package is employed to capture 
the primary features of technical assistance. While the QA support is triggered by the 
massive course switch to online teaching, the impact has been sustained by the fact that 
many incoming college students have taken online courses during the pandemic and wish 
to keep the online programme options in higher education. In alignment with the extended 
needs, the research findings are discussed to draw the future implications of QA support 
for faculty professional development and student learning in the post-pandemic era.

KEYWORDS: quality assurance, online teaching, mixed methods

A STUDY OF QUALITY ASSURANCE 
IMPACT ON ONLINE LEARNING 
OUTCOMES OF COLLEGE STUDENTS
In recent years, the landscape of higher 
education has undergone a remarkable 
transformation due to the rise of online 
learning. Amid this paradigm shift, 
‘skepticism remains concerning the quality of 
online courses’.1 Nonetheless, online classes 

continue to attract enrolments primarily 
because of their flexibility — students can 
handle the coursework at their own pace. 
The online setting avoids potential schedule 
conflicts and is particularly appealing to 
working professionals in hard-to-reach 
communities. Remote courseware access 
is more affordable for reducing the cost of 
student commuting and campus parking.
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Given these attractive features to grow 
the online sector of higher education, 
the purpose of this investigation is to 
examine the impact of quality assurance 
(QA) on student learning outcomes. QA 
gained more attention during COVID-19 
when online teaching became a dominant 
platform. As Watkins2 noted, ‘being forced 
to teach remotely on short notice during 
a global pandemic would be framed as the 
disorienting dilemma’.

The disorientation has created unexpected 
uncertainties that serve as catalysts for 
transformative learning.3 In the following 
sections, QA issues are reviewed to introduce 
a transformative learning theory (TLT) 
in the background description. Research 
questions are derived subsequently to 
guide the study of QA’s impact on student 
learning outcomes. In the method section, 
information is provided to clarify the data 
features and analytic approaches articulating 
grade point average (GPA) records and 
QA assistance data during the COVID-19 
pandemic. An in-depth analysis is conducted 
to capture the primary features of technical 
assistance. The quantitative and qualitative 
findings are reported in the result section, 
and a discussion section is created to support 
the result interpretation.

BACKGROUND
Traditional face-to-face instruction dates to 
ancient civilizations, where knowledge was 
orally transmitted from teachers to students. 
In contrast, the evolution of online teaching 
is inseparable from the advancements in 
educational technology. The proliferation 
of the internet in the 1990s brought about a 
significant shift from in-person teaching to 
online course offerings. As a result, the quality 
matters (QM) standards started to evolve in 
the late 1990s when educators recognised 
the need for a comprehensive framework to 
ensure the quality of online teaching.

QM was developed by a non-profit 
organisation called MarylandOnline, Inc., 

with a main goal of enhancing online 
learning experiences through effective 
course settings that have been supported 
by research, best practices and instructional 
design principles. Traditionally, ‘The need 
for regular face-to-face human interaction 
was considered vital to deliver effective 
feedback and enhance student learning’.4 
To sustain the interactive feature, the latest 
QM standards emphasised the importance 
of providing a comprehensive course 
introduction that helps students feel 
connected to the instructor and the learning 
community.5 Accordingly, instructors 
were encouraged to establish a visible 
and active presence through introductory 
videos, personalised messages and regular 
communications to create a sense of 
instructor-student interaction. The QM 
standards also advocated for the effective use 
of discussion boards, group projects, peer 
assessments and collaborative activities to 
facilitate student engagement and simulate 
the dynamic exchanges in face-to-face 
classrooms. As an easy-to-implement 
strategy, the QM workshop has been widely 
adopted in faculty professional development 
to support quality enhancement in online 
education.6

Given the complexity of online teaching, 
QM does not represent a one-size-fits-all 
approach.7 Another component, helpdesk 
assistance, is typically included to 
complement the content of QM workshops 
and address individualised instructional 
needs.8 Due to different faculty preparations, 
technical assistance covers various topics 
that cannot be adequately addressed by 
the generic QM standards.9 Therefore, the 
group-based QM training and individualised 
helpdesk support compose the dual emphases 
of the QA pursuits in this investigation.

Despite the rapid expansion of online 
teaching, it is imperative to recognise that 
not all courses can be readily offered online. 
The diverse nature of higher education 
necessitates a nuanced understanding of 
the limitations of online instruction. For 
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instance, disciplines such as sciences, fine arts 
and vocational training demand hands-on 
experience, close supervision and real-time 
feedback that are hardly available online. 
Certain fields, such as healthcare, education 
and professional training, also require 
extensive practicum and skill development. 
Online learning is less conducive to honing 
practical skills, building professional networks 
and preparing students for school-to-work 
transition.

The misalignment between teaching 
modes and learning expectations may lead to 
a feeling of disorientation and induce critical 
reflection on the eLearning experiment, 
with consequences of stakeholder concern 
yet to be fully assessed.10 More specifically, 
an initial assumption of effective online 
teaching by tech-savvy teachers has been 
extrapolated to generalise to nearly all 
instructors.11 Inevitably, the public health 
emergency has triggered adaptation that 
demands transformative learning to cope 
with the disorienting dilemma. In the 
past, ‘Few empirical studies exist about 
fostering transformative learning in online 
environments’.12 During the pandemic, 
a good portion of the existing practice 
must be abandoned from the face-to-face 
setting,13 and universities must invest more 
resources for online instructor preparation 
to support the transformative learning 
process.14 Govindarajan and Srivastava15 
specifically suggested that faculty professional 
development and helpdesk support are 
the two approaches to confronting the 
disorienting dilemma.

The theory of transformative learning 
originated from adult education,16 which 
made it particularly relevant to instructional 
adaptation in higher education. As educators 
transitioned to online teaching due to 
campus closedown, TLT guided the critical 
reflection of QA factors, including faculty 
training and network building.17 QM 
workshops were built on ‘the most widely 
used quality assurance rubric’18 to assist 
novice online instructors in improving their 

course design. The professional development 
activities fostered a transformational 
dialogue between instructors and helpdesk 
professionals in a meaningful partnership 
building. In the research literature, 
networking had a proven record of success 
in strengthening the quality of online 
teaching.19

Altogether, the QA pursuit is needed 
because of ‘the unique nature of online 
courses and the distinct skills necessary 
to create a quality online course’.20 QA 
enforcement is impactful in institutional 
capacity building, including sustaining the 
faculty training to improve online course 
designs according to the QM quality 
standards. As a result, the California State 
University (CSU) System provides a 25–33 
per cent discount on course enrolments that 
are certified by the latest QM rubric. Other 
universities, such as the State University of 
New York System, use the quality scorecard 
of the Online Learning Consortium (OLC). 
To improve the overall quality of online 
courses, a unique approach of the CSU 
Quality Learning and Teaching (2023) 
hinges on its development of an advanced 
Quality Learning & Teaching (QLT) rubric 
that aligns with and expands beyond the 
QM rubric. In comparison, the latest QM 
rubric has 44 standards across eight sections. 
The current version of OLT includes 52 
objectives across nine sections to raise 
the quality bar for online teaching.21 The 
CSU effort started in 2011 and earned 
the university system an Outstanding 
Impact Award at the 2016 Annual QM 
Conference.22

RESEARCH QUESTIONS
Pedro and Kumar23 pointed out, ‘Although 
faculty roles might vary depending on 
institutional structures and academic policies, 
effective systems and supports are needed 
to ensure that they are able to successfully 
teach in online environments’. A null 
hypothesis for statistical analyses assumes no 
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significant impact of QA support on student 
achievement. The hypothesis is pertinent to 
online teaching because many universities 
have already required QM training to 
improve online course design prior to the 
pandemic.24 Meanwhile, ‘Good technical 
assistance is assumed and hardly noticed’.25 
Accordingly, three questions have been 
derived to guide this study:

1. Do QM training and helpdesk support 
significantly affect student learning 
outcomes in online classes?;

2. Which of the factors demonstrates a 
larger effect size to show more practical 
importance?;

3. What is the pattern of helpdesk ticket 
description to feature the QA assistance?

While the QM training conforms to its 
professional rubric specification, the helpdesk 
support is open-ended, subjecting to the 
need for various faculty teaching demands. 
Given the fact that not all factors are equally 
weighted, this investigation is expected to 
reveal whether the group-based QM training 
requirement, albeit its benefits, supersedes 
the impact of individualised helpdesk 
assistance as a quality assurance measure.

METHOD
The study site is selected at California State 
University, Bakersfield (CSUB), which has a 
service area as large as the state of New Jersey. 
The demand for online course offerings 
supports the creation of a faculty associate 
position for this author to identify and access 
the quantitative and qualitative information 
across different university divisions, including 
the QM training records from the Faculty 
Teaching and Learning Center and helpdesk 
service information from Instructional 
Technology (IT) department. The GPA 
information is exported by the institutional 
research office. The data merge between the 
GPA records and helpdesk tickets is grounded 
on the faculty ID that is common in the class 

roster and IT documentation. Data collection 
for this investigation has been approved by 
the Institutional Review Board.

The quantitative data from autumn 2021 
included 51,670 GPA records, and a dummy 
code was created to indicate whether faculty 
had QM training. In addition, ticket counts 
have been employed to examine the helpdesk 
service. GPA is measured on an interval scale 
to assess student outcome, and ticket count 
is aggregated on a ratio scale to document 
helpdesk services. Since student learning is 
affected by the multifaceted QA support, the 
data articulation enables this investigation 
to incorporate both helpdesk assistance and 
QM training factors in a regression analysis. 
To assess the effect sizes of regression factors, 
Guinn26 suggested a semi partial eta-square 
index from standard software packages such 
as SAS. Because of the large sample, h2 can 
be considered unbiased.27 Khalilzadeh and 
Tasci28 further asserted that ‘the square root 
of h2 should be used as the effect size, instead 
of h2 itself ’. The eta (h) values are computed 
to assess the practical impact of QM training 
and helpdesk consulting in this study.

While ticket counts may help quantify 
the helpdesk workload, the details about IT 
assistance need a narrative description. For 
instance, Bailey29 argued the importance of 
ticket archives for quality enhancement. In 
the qualitative inquiry, service descriptions 
are pulled from 8,494 ticket records to 
capture the nature of helpdesk support 
during 2019–22. The topic mining is run 
by an R package, Quanteda. According 
to Benoit et al.,30 Quanteda uses C++ 
and multithreading extensively and is 
considerably faster and more efficient than 
other R and Python packages in processing 
large textual data. The software application 
follows a natural language process (NLP) 
algorithm to (1) identify primary topics 
through tokenisation; (2) reduce data 
sparsity with word-stemming; (3) simplify 
the information pooling by stopping word 
deletion; and (4) extract useful information 
via lemmatisation. In the end, a plot of 
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top-impact words is created to describe the 
features of helpdesk support.

In combination, this study is designed to 
not only produce statistical findings from 
large data (n = 51,670) in the quantitative 
analysis (Questions 1 and 2), but also drill 
down to the pattern of individualised 
support across 8,494 helpdesk tickets in 
qualitative inquiries (Question 3). While the 
quantitative method reveals the significance 
of QA factors, the qualitative approach 
further substantiates the characteristics of 
helpdesk assistance in a trend description.

RESULTS
Although QM workshops were offered to 
support online teaching before COVID-19, 
QM training remains a variable option 
because not all instructors have been 
originally assigned to teach online courses 
during the pandemic. The results show that 
68.9 per cent of the CSUB teaching faculty 
do not have QM training. The background 
differences have led to various demands for 
helpdesk consulting. Table 1 shows that 
the helpdesk ticket count and QM training 
completion are significant factors in student 
GPA outcomes at a = .0001.

Although it is not unusual to obtain a small 
h value in social science research,31 the effect 
size comparison indicates a relatively stronger 
impact on GPA from helpdesk consulting 
than QM training (see Table 1). In part, this is 
because the QM training factor is coded as a 
dummy factor with 0 and 1 values to indicate 
whether instructors completed the QM 
certificate. In contrast, the consulting count 
ranges from 0 to 54 (see Figure 1) and has a 
more expanded scale to describe its impact.

Features of the helpdesk support are 
extracted from text analytics to track the 

tokenised terms on the time dimension (see 
Figure 2). Coinciding with the outbreak of 
COVID-19, a sharp increase in helpdesk 
demand occurred in 2020. Except for the 
service count of 608 by the mid-term of 
spring 2022, a declining trend is observed 
in Figure 2 since 2020, which suggests 
alleviation of the helpdesk burden after the 
sustained QA provision.

Text mining is further conducted on the 
helpdesk records during 2019–22. In 2019, 
online instructors were required to have QM 
training.32 Hence, topics of the helpdesk 
assistance were related to special tasks of 
online teaching, such as TechSmith video 
editing and Turnitin plagiarism confirmation. 
In this context, online teaching not only 
requires pedagogical changes, but also 
demands the use of instructional technology, 
such as a learning management system 
(LMS), to support remote communication. 

Table 1: Parameter estimates from the multiple regression analysis

Variable df β t p Effect size

QM training 1 2.14146 70.26 <.0001 .04

Helpdesk consulting 1 0.03434 52.36 <.0001 .09

Figure 1: Distribution of helpdesk consulting counts
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Blackboard and Canvas are the LMS icons 
that have been highlighted in Figure 3. 
Because of the word-stemming operation in 
R, keywords such as ‘canvas’ are truncated 
as ‘canva’ in the plot. In addition, course 
merges and combinations surfaced as key 
topics after 2020.

DISCUSSION
After reinstalling face-to-face instruction 
in the post-pandemic era, many incoming 
students might still choose online classes 
because of their past learning experiences 
from high school. The QA mechanism 
established in COVID-19 is likely to 
sustain technology integration and 
pedagogical improvement for remote 
courseware access. While QM training 
offers general guidance for selecting and 
using technology tools that align with 
accessibility standards, the helpdesk service 
enables educators to troubleshoot technical 
issues. The quantitative data analyses in this 
study indicated that the group-based QM 
workshops and individualised technical 
assistance had a significant impact on student 
achievement.

It is crucial to acknowledge that not 
all factors of student performance can be 
modified by instructional pedagogies. So far, 
the QA approaches, including QM training, 
primarily addressed the variables that are 
adjustable through course designs. In higher 
education, student learning is channelled 
through academic departments. For instance, 
science, technology, engineering and 
mathematics majors are often associated with 

more challenging coursework, which can 
result in lower GPAs. Without considering 
the discipline-specific characteristics, helpdesk 
support and QM training cannot be expected 
to explain a large portion of the variability in 
student GPA across the university. However, 
per indication of the effect size configuration, 
studying these modifiable variables is essential 
due to their implication in improving 
educational outcomes. In this regard, one 
limitation of this study hinges on its exclusion 
of non-modifiable factors, such as student 
gender, socioeconomic status and department 
affiliation, that cannot be adjusted by the QA 
approaches.

With the lessons learned and the 
experiences gained, quality enhancement 
can be supported mutually in online and 
face-to-face classes. As Whitelaw et al.33 
pointed out, ‘our definition of transformative 
learning focuses on the faculty members’ 
transformation in their role’. Through 
peer coaching and helpdesk assistance, 
instructors in face-to-face teaching may 
consider incorporating digital platforms to 
facilitate student collaboration on group 
projects. In addition, instructors who gained 
problem-solving skills from online teaching 
may set a role model of transformative 
learning to benefit students in addressing 
issues of disorienting dilemmas during 
unexpected circumstances. Because good 
teaching strategies often transcend across 
the modes of instruction, this study assumed 
similar effectiveness between synchronous 
and asynchronous course deliveries. It was 
also postulated that the QA commitments 
can sustain the improvement of student 

Figure 2: Helpdesk service counts
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achievement in both online and face-to-face 
classes.

In the qualitative inquiries, Figure 2 
shows an increase in the helpdesk ticket 
counts from 2019 to 2020 and 2021 to 
confirm the need for transformative learning 
during the period of massive course switch 
to online teaching. Based on the patterns 
of tokenised topics in Figure 3, helpdesk 
services were inseparable from the LMS, such 
as Canvas and Blackboard, that have been 
constantly used in online teaching. When 
QM standards were in their infancy, Boger34 
already stressed, ‘access to online helpdesk 
professionals is critical’. As the pandemic 
impact lifted in spring 2022, QM and 
template remained as keywords in Figure 3 to 
highlight the need for sustained support from 
helpdesk assistance and QM training.

During the pandemic, the attention 
was switched from the online module 
refinement to the massive transfer of 
face-to-face classes, which left module as 
a tokenised topic only in 2019, the year 
before COVID-19 (see Figure 3). Other 
terms, such as Zoom, video link and grade 
upload, represented the common practice 
of online teaching and were shared as a key 
topic across multiple years. One exception 
was the use of TechSmith tools and Turnitin 
software that did not carry over from 2019 
to 2020 (see Figure 3). Perhaps because 
the course transition to online teaching 
was overwhelming in 2020, these terms for 
video editing and plagiarism prevention, 
despite their importance, did not enter the 
top-impact token list in Figure 3. However, 
the Turnitin token resurfaced in 2021 when 

Figure 3: Patterns of the tokenised topics from helpdesk services
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grade became the second most frequently 
mentioned topic below the canvas and 
blackboard tokens. In 2022, technical support 
maintained similar features of file linking, 
combining and exporting.

In summary, QM training and helpdesk 
support are treated as critical QA approaches 
in both quantitative and qualitative inquiries 
of this investigation. As Kavun35 argued, 
‘Consulting instructional designers should 
not happen only in the time of crisis’. Due 
to the distraction of COVID-19, no survey 
was conducted to collect the stakeholder’s 
opinions about online teaching. Hence, 
an important topic for future research 
is examining whether the views of 
education stakeholders have changed since 
COVID-19.

In the method consideration, Bentley 
et al.36 support the use of ticket counts to 
‘measure the individual performance of 
its IT technicians’. Nonetheless, the ticket 
count might be too simplistic without 
considering the waiting time for ticket 
completion. In comparison to the group-
based QM training, the effect size findings 
reconfirmed the greater need for helpdesk 
support (see Table 1). Hence, timely 
assistance can be crucial to delivering 
effective online courses. In this regard, 
more qualitative studies are needed in the 
future to substantiate the contribution of 
timely technical assistance in minimising 
instructional disruptions, and thus, boosting 
student GPA outcomes.
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