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ABSTRACT 
 
Business analytics is an emerging and prominent tool in many industries seeking to exploit the advantages of data-driven decision 
making. Simultaneously, educational institutions are developing and delivering business analytics offerings to equip business 
professionals with the tools necessary to implement business analytics in modern businesses. In addition to traditional educational 
delivery methods, these courses are increasingly delivered in online and hybrid formats, which promote efficiency, productivity, 
effectiveness, and quality. This research investigates students’ success factors in hybrid business analytics courses. Specifically, 
the study seeks to determine the impact of computer self-efficacy (CSE) and math self-efficacy (MSE) on student engagement, 
course satisfaction, and course success in hybrid business analytics courses. Utilizing structural equation modeling (SEM) to 
analyze the responses of students enrolled in hybrid business analytics courses, the results indicate that computer self-efficacy leads 
to math self-efficacy. Additionally, math self-efficacy, rather than computer self-efficacy, impacts student engagement. 
Furthermore, student engagement predicts course satisfaction and student success in hybrid business analytics courses. As business 
schools continue to offer more hybrid courses, understanding the factors that influence a student’s success and satisfaction with 
these challenging courses can be beneficial in developing and teaching these courses as well as assist in keeping students on track 
for graduation. 
 
Keywords: Hybrid disciplines, Online education, Online learning, Business analytics  
 
 

1. INTRODUCTION 
 
Business analytics is an emerging and prominent tool in many 
industries seeking to exploit the advantages of data-driven 
decision making (Larson et al., 2021; Milovich et al., 2020). 
Simultaneously, educational institutions are developing and 
delivering business analytics offerings to equip business 
professionals with the tools necessary to implement business 
analytics in modern businesses (Larson et al., 2021; Milovich 
et al., 2020; Shahid & Mishra, 2024). Previous studies 
concluded that many opportunities may exist to improve 
business analytics courses to effectively and adequately serve 
business needs (Sircar, 2009; Turel & Kapoor, 2016; Wixom et 
al., 2011). The current study seeks to ascertain specific factors 
that contribute to students’ acquisition of such skills and 
competencies via business analytics education. 

Educational delivery formats can take one of three forms: 
(1) in-person, (2) hybrid online, and (3) pure online (Ahmed, 
2010). Hybrid learning can be defined as the “combination of 
learning delivery methods which include face-to-face 
instruction and online presentation” (So & Brush, 2008, p. 321). 

Since the proliferation of online and hybrid education, 
researchers have sought to better understand the efficiency, 
productivity, effectiveness, and quality of these delivery 
formats. There exists scant research on student perceptions 
associated with success in business analytics courses via hybrid 
delivery. The current study fills this gap, providing researchers 
and practitioners with the requisite knowledge to design future 
studies and develop and implement educational offerings, 
respectively. As emphasized by Dincelli and Yayla (2024), 
adopting best practices borne from such research will foster 
continuous improvement in students’ skills.  

With the growth of business analytics in corporations and 
in the classroom, a greater level of understanding of the factors 
that impact student success in these educational courses is 
immensely important (Rana et al., 2022; Saxena et al., 2021). 
Many college students have historically expressed negative 
attitudes toward business analytics classes. These beliefs can 
hinder a student’s engagement and performance in the course 
and diminish course satisfaction. Studies indicate that a 
student’s negative association with analytical courses can 
typically be attributed to math phobia, statistical anxiety, or pre-
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dispositions against statistics (Gal & Ginsburg, 1994; Garfield, 
1995; Hogg, 1991; Rochelle & Dotterweich, 2007). 
Additionally, the delivery method of business analytics 
education may also impact student engagement, satisfaction, 
and performance, especially those courses delivered entirely or 
partially online. 

Potential drawbacks of fully online courses have been 
reported in the literature (Nemanich et al., 2009; Riffell & 
Sibley, 2005). One key obstacle is the lack of face-to-face 
interaction between instructors and students (Unger et al., 
2022). This in-person interface is even more important in 
delivering skills-based courses such as business analytics 
courses. Callister and Love (2016) found that students in skills-
based courses exhibited diminished learning outcomes in online 
courses compared to students taking the course in person. 
Furthermore, most educators agree that fully online courses 
with an emphasis on statistics or quantitative methods present 
even greater challenges for students. Much of the current 
research involving student success in online learning considers 
only fully online courses and many research settings examine 
the self-paced or asynchronous online environment (Scaringella 
et al., 2022). Topics in the literature focus on the diffusion and 
adoption of online learning, the influence of course design and 
development, interactivity in online learning environments, 
technology affordances, pedagogy on students’ learning 
experience, and academic success in online courses (Wolverton 
& Guidry-Hollier, 2022). 

A potential solution to the lack of face-to-face interaction 
in skills-based online courses is the hybrid delivery format. The 
interest in hybrid online learning, also called blended learning, 
has been widely adopted in higher education. This approach 
combines the advantages of both in-person and online delivery 
formats to produce a better student learning experience (Darcy 
& Satpathy, 2023). The hybrid format gives students regular 
opportunities to meet with instructors and classmates in a 
classroom but also enables them to perform most other course 
activities online. Thus, in hybrid learning, there is a mixture of 
traditional, in-person classroom instruction, and online 
instruction.  

For students majoring in business, hybrid learning has 
become a popular choice for business analytics courses. Webb 
et al. (2005) studied teaching with the case study format using 
online and hybrid approaches. They found that when 
implementing the case discussion format, a hybrid course 
model was superior to both the fully online and in-person 
instructional approaches. In fact, hybrid learning can retain 
high-quality learner-instructor interaction (Riffell & Sibley, 
2005). When studying which factors impact success in online 
courses, Benigno and Trentin (2000) recommend that the 
evaluation of online courses be focused on two aspects: 
evaluating student learning and evaluating student 
performance. Still, more analyses are needed to identify the 
factors that specifically affect learners’ success in problem-
based learning courses like business analytics, particularly in 
the hybrid format (Owston et al., 2020; Sunarto et al., 2024). 
Given that business analytics courses are often considered 
intrinsically difficult for many students, it is important for 
researchers to isolate the key factors that can impact student 
success in these hybrid courses (Viberg et al., 2020). In hybrid 
business analytics courses, other factors can also impact 
students’ learning experiences and learning performance. It is 
widely hypothesized that students’ statistical performance is 

positively related to their mathematical competence 
(Abouchedid & Nasser, 2000; Bringula et al., 2021; Johnson & 
Kuennen, 2006; Lalonde & Gardner, 1993).  

Within pedagogical literature, studies report different 
findings when evaluating the relationship between computer 
self-efficacy (CSE) and student satisfaction (Alqurashi, 2016). 
Some studies demonstrated no relationship between CSE and 
student satisfaction (Jan, 2015), while others found that CSE 
was a positive predictor of student satisfaction (Lim, 2001; 
Womble, 2007; Wu et al., 2010). Thus, further research is 
necessary to determine whether CSE impacts satisfaction and 
the impact of other important factors, such as student 
engagement.  

Although student engagement has become a desired 
outcome in online education, researchers argue that online 
courses inherently impede student engagement (Carraher 
Wolverton, 2018; Robinson & Hullinger, 2008). Notably, 
research has repeatedly demonstrated the benefits of student 
engagement in the classroom (Schwarz & Zhu, 2015). Studies 
indicate that student engagement impacts satisfaction and 
commitment (Brodie et al., 2013; Francescucci & Rohani, 
2019), group expectations, and level of satisfaction with student 
groups (Carraher Wolverton et al., 2020). Moreover, some 
researchers found student engagement is a prerequisite for 
learning (Chiu, 2022; Reeve, 2013). Therefore, course delivery 
of business analytics courses requires pedagogical strategies 
that will create as many student learning and engagement 
opportunities as possible (Adeel et al., 2023). This leads to the 
current study’s research question: What critical success factors 
are correlated with student success and course satisfaction in 
business analytics courses delivered via a hybrid format? 

While research has been conducted on the effectiveness of 
online teaching methods (Albert et al., 2021) and online 
teaching skills and competencies (Albrahim, 2020), the current 
study seeks to, instead, study how students’ perceptions impact 
their level of engagement, final grade, and satisfaction with the 
course. Specifically, this research seeks to determine the impact 
of computer self-efficacy (CSE) and math self-efficacy (MSE) 
on student engagement, course satisfaction, and course success 
in hybrid business analytics courses. 

In conjunction with previous studies, the current study 
contributes to a more holistic understanding of the sources of 
challenges with analytics courses and course delivery formats. 
A more holistic understanding of these phenomena will enable 
researchers, educators, and practitioners to facilitate better 
educational outcomes for society. The focus of this study is to 
identify the existence and strength of relationships between 
students’ perceptions and educational outcomes. Specifically, 
utilizing structural equation modeling (SEM), the current study 
seeks to determine the impact of computer self-efficacy (CSE) 
and math self-efficacy (MSE) on student engagement, course 
satisfaction, and course grade in business analytics courses 
offered in a hybrid format. 

In alignment with Cognitive Evaluation Theory (CET), 
which is a subtheory of self-determination theory, perceptions 
of competence (e.g., computer self-efficacy and math self-
efficacy) enhance intrinsic motivation to perform actions (e.g., 
engagement) that fulfill the basic psychological need for 
competence (Ryan & Deci, 2000). Using the foundation of 
CET, the current study seeks to identify the relationships among 
students’ computer self-efficacy, math self-efficacy, 
engagement, course satisfaction, and course performance in 
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hybrid business analytics courses. Specifically, students’ 
computer self-efficacy and math self-efficacy may influence 
their level and orientation of motivation, which, in turn, may 
impact engagement. Subsequently, students’ engagement 
activities may explain their satisfaction and performance.  

In the following section, the extant literature is reviewed, 
which includes a review of computer self-efficacy, math self-
efficacy, student engagement, course success, and course 
satisfaction research. The abovementioned sections within the 
literature review support data selection and emphasize the 
contributions of this novel research. Next, a methodology 
section, which includes survey development and data collection 
procedures, is provided. The subsequent section, data analysis, 
provides an overview of the applied Structural Equation Model 
(SEM) employed in the analysis. Then, an explanation 
regarding the measurement model’s creation and examination 
is provided, followed by the study’s results. The paper is 
completed with two sections: discussion and conclusions.  
 

2. LITERATURE REVIEW 
 
2.1 Sources of Challenges in Online and Hybrid Courses 
Researchers have long believed that higher education 
institutions must develop and expand online courses or even 
online degree programs to meet students’ needs; furthermore, 
these institutions regard online courses and programs as an 
essential part of their long-term competitive strategies (Allen & 
Seaman, 2010; Oblinger et al., 2001). Students can benefit from 
online education by learning at their own pace in either 
synchronous or asynchronous learning environments, coupled 
with the availability of learning resources/materials at any time, 
and various learning support mechanisms enabled in the 
learning environment. In higher education, students demand 
online courses for various reasons (Carraher Wolverton & Zhu, 
2021). A primary reason is that online courses provide flexible 
access to content and instruction and can be taken anytime and 
anywhere (Angiello, 2010; Coyner & McCann, 2004). Thus, 
online courses tend to be popular among working students and 
students with families (Allen & Seaman, 2007; Lyons, 2004). 
The COVID-19 pandemic accelerated the move to online 
education, given the governmental quarantine and social 
distancing mandates (Liguori & Winkler, 2020; Xie et al., 
2020). To guarantee quality, rigorous online courses call for 
systematic analysis, design, development, implementation, and 
evaluation procedures. However, the unexpected nature of the 
global pandemic left institutions and faculty members with 
limited time to migrate from in-person courses to emergency 
remote teaching (Bozkurt & Sharma, 2020). Challenges are 
faced in the creation and delivery of online business analytics 
courses. To provide a more holistic understanding of the 
sources of challenges, previous research related to computer 
self-efficacy and math self-efficacy is explored. Also, a 
literature review of student engagement, course success, and 
course satisfaction is provided. 
 
2.2 Computer Self-Efficacy 
Computer self-efficacy has been found to be one student 
competency that explains student satisfaction and experience in 
an online learning environment (Xiao et al., 2020). Jeyaraj 
(2019) categorized stages of data as acquisition, preparation, 
analysis, visualization, and interpretation, all of which require 
masterful computer use. Bringula et al. (2021) found that 

adverse outcomes in online courses are a result of a lack of 
technology skills, primarily computer, online, and computer 
application literacy skills. Williams and Elmore (2021) noted 
that, among other challenges during the COVID-19 period, 
some students were adversely affected given the required use of 
and lack of previous exposure to computer programs such as 
Microsoft Excel, R, and Zoom. In addition, commonly used 
programs in business analytics courses, such as CPLEX, 
Hadoop, Hive, Microsoft Visual Basic, NoSQL, Pig, Python, 
SAS, SQL, Stata, Tableau, Spark, and Star schema, add 
significantly to the level of computer proficiency necessary for 
success (Paul & MacDonald, 2020). Notably, other researchers 
promote the use of additional analytic tools such as Microsoft 
Access, Teradata SQL, DataCamp, Tableau, Power Query, 
Power Pivot, and Microsoft Power BI (Zhang et al., 2020). 
Consequently, along with using software to access course 
materials and communicate with instructors and peers, online 
business analytics students are exposed to and expected to 
utilize one or more data analysis tools. Therefore, individual 
levels of computer self-efficacy may play a significant role in 
student engagement, course satisfaction, and course success.  

Wood and Bandura (1989) define self-efficacy as “beliefs 
in one’s capabilities to mobilize the motivation, cognitive 
resources, and courses of action needed to meet situational 
demands” (p. 408). Building on this definition, it follows that 
computer self-efficacy (CSE) measures one’s judgment of their 
capability of computer use. Compeau and Higgins (1995) found 
that computer self-efficacy can exert a noteworthy influence on 
one’s expectations of the outcomes of their computer use, their 
emotional reactions to computers (affect and anxiety), and their 
actual computer use. Currently, online courses are typically 
delivered in learning management systems (LMS), massive 
open online courses (MOOCs), and virtual learning 
environments (VLE) (Al-Azawei & Al-Masoudy, 2020). 
Researchers have concluded that CSE plays a significant role in 
not only reducing the existence and strength of the impact of 
anxiety on perceived ease of use of LMS, but also in having a 
strong and significant relationship with one’s computer anxiety 
(Saadé & Kira, 2009). Additionally, research shows a positive 
relationship between computer self-efficacy and student 
satisfaction in LMS (Wei & and Chou, 2020; Womble, 2007; 
Wu et al., 2010). 

Business analytics courses, whether delivered via hybrid or 
online format, will require students to proficiently access course 
materials, communicate with instructors and peers, and execute 
data analysis tasks. All these tasks may be affected by students’ 
computer self-efficacy. Therefore, research of computer self-
efficacy in the context of business analytics courses delivered 
fully or partially online is imperative and, notably, absent in the 
current literature.  

 
2.3 Math Self-Efficacy 
Math self-efficacy represents students’ academic self-concept 
of their competence in learning new topics in math, performing 
successfully in math courses, and performing successfully on 
math exams (Bringula et al., 2021). Furthermore, Bringula et al. 
(2021) extend their findings to include students’ perceptions of 
their mathematical abilities relative to others and historical 
achievements. Sircar (2009) emphasized the necessity for 
students to obtain quantitative literacy to improve managerial 
decision-making via business analytics roles in industry. 
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Therefore, it is imperative to explore and discover factors 
impacting students’ math abilities or inabilities.  

Bergqvist (2025) studied students’ future-oriented 
perception of their math competence, overall confidence in 
math, fear of providing inaccurate answers in class, and 
assignment difficulty. The study found that math achievement 
more strongly predicted the specific math self-concept rather 
than that of more generalized self-efficacy. In addition, 
students’ math self-concept beliefs strongly correlated with 
assignment anxiety and generalized math self-efficacy 
(Bergqvist, 2025). Anaya et al. (2022) found that women are 
underrepresented in science, technology, engineering, and math 
(STEM) fields, in part due to self-perceived math inability, 
leading to lower college STEM program enrollment. Notably, 
the lower self-perceived math ability did not result from actual 
math achievement (Anaya et al., 2022). In a similar study, Alpár 
et al. (2022) evaluated computer science students’ past 
experiences, social environment, self-efficacy, self-confidence, 
math achievement, and math anxiety related to their perceptions 
of math. Whereas a lack of self-efficacy, unfavorable social 
environment, and math anxiety negatively impacted students’ 
computer science coursework achievements, interest in the 
field, sense of achievement, job-related expectations, and 
favorable exam grades were found to be advantageous to 
coursework success (Alpár et al., 2022). Shone et al. (2023) 
studied the relationship between students’ math perceptions and 
self-efficacy toward math achievement and found that students’ 
math perception and self-efficacy accounted for 75.4% of the 
variation in students’ math achievement.  

While the literature includes works studying the impact of 
phenomena, such as self-efficacy, math perception, math 
anxiety, and prior math achievement, on variables such as 
course performance, course outcomes, and choice of entering a 
STEM program, few studies specifically evaluated the 
relationships of these variables for students enrolled in business 
analytics courses delivered via hybrid method.  
 
2.4 Student Engagement 
High dropout rates for online learning remain a challenge 
(Coussement et al., 2020). Improved levels of student 
engagement may reduce these rates. For example, data show 
that student engagement in the course LMS plays a significant 
role in students’ satisfaction and academic performance. 
According to Henrie et al. (2015), student engagement refers to 
students’ commitment, participation, and effortful involvement 
in their learning process in LMS. Thus, educators continue to 
look for ways to keep students engaged in LMS. There is ample 
evidence to support the notion that student engagement yields 
positive educational outcomes. Therefore, facilitating and 
promoting engagement is imperative in all instructional 
delivery formats. Facilitating and promoting engagement in 
online and hybrid courses is relatively more important and 
inherently more difficult.  

Al-Azawei and Al-Masoudy (2020) found that students’ 
engagement, including the number of clicks within an LMS, 
was a significant predictor of performance. Also, Adeel et al. 
(2023) concluded that engagement and final grades were 
positively correlated regardless of students’ mode of 
attendance, online or in-person. Xiao et al. (2020) stated that, in 
lieu of other seemingly relevant competencies, cognitive 
engagement competence, which is associated with students’ 
ability to figure out the appropriate mix of learning options, 

leads to satisfaction and positive course experience. More 
innovative instructional strategies and educational technology 
tools, such as gaming (Raju et al., 2021), video simulation 
(Stanley et al., 2018), and integration of social network systems 
such as WeChat in LMS (Teng & Wang, 2021), can positively 
impact student engagement in LMS. Responding to challenges 
identified during the COVID-19 pandemic, some educators 
utilized communication platforms such as Zoom, Slack, 
Microsoft Teams, Canvas, Google Forms, and Twitch to 
facilitate greater engagement with students (Williams & 
Elmore, 2021). 

Other researchers evaluated students’ self-regulated 
learning (SRL) strategies, which represent students’ log data 
and engagement activities, to predict academic performance 
with approximately 88% accuracy (Ali & Hanna, 2022). Also, 
Hwang and Wao (2021) found that student engagement was an 
indicator of a student’s learning experience and outcome. 
Considering the high level of both student self-discipline and 
student self-study demanded of students in online courses, 
Jenkins (2011) suggests that educators critically evaluate which 
courses are suitable for online delivery and what types of 
students will succeed in these online courses. The research 
argued that online courses are not for every student and not 
every course should be taught in an online environment. 
However, due to the increasing demand for online and hybrid 
courses, coupled with a growing quantity of fully online 
programs, educators must continue to examine ways to improve 
student engagement and the subsequent outcomes. 
 
2.5 Course Success 
Course success can be determined by relatively more objective 
and quantitative methods, such as quiz grades, exam grades, 
and final course grades, and relatively more subjective and 
indirect methods, such as assessment completion, engagement 
efforts, and course completion. Within the extant literature, 
both of the aforementioned methods are employed. Notably, 
other methods, such as semester grades converted to letter 
grades, cumulative grade point average, and semester grade 
point average, have been used to determine course success 
(Shone et al., 2023). 

The evaluation of course success via relatively more 
objective and quantitative methods includes quiz grades, exam 
grades, and final course grades. Adeel et al. (2023) utilized 
individual grades to assess student achievement or success. 
Similarly, Al-Azawei and Al-Masoudy (2020) evaluated 
student success via average quiz scores. Ali and Hanna (2022) 
incorporated midterm exam grades, final exam grades, and 
overall final grades, which were then converted to letter grades 
representing levels of achievement: A = excellent, B = very 
good, C = good, D = pass, and F = fail. Owston et al. (2020) 
reported the use of assignments, tests, and a final exam. One 
study measured student success via three levels: student scores 
within the 0–50, 51–80, and 81–100 percentiles (Anaya et al., 
2022). Although less prevalent in the literature, some studies 
utilized relatively more subjective and indirect methods to 
gauge student success. Sunarto et al. (2024) divided students’ 
evaluation results into two measures, quantitative and 
qualitative analyses, as well as an evaluation of before learning 
(pretest) and after learning (posttest) results. 

The evaluation of course success via relatively more 
subjective and indirect methods includes assessment 
completion, engagement actions, and course completion. In 
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addition to utilizing average quiz scores to assess student 
success, Al-Azawei and Al-Masoudy (2020) included students’ 
number of peer assessments completed and social integration in 
the learning community. Similarly, Ali and Hanna (2022) 
included course completion rate, which is the summed weight 
of the graded quizzes and assignments completed by students. 
Owston et al. (2020) found that students in hybrid courses 
exhibited a lower withdrawal rate than those in online courses. 
In addition to course success, whether measured directly or 
indirectly, course satisfaction is also an integral outcome of 
developing and delivering online and hybrid courses. 
Therefore, course satisfaction is a meaningful construct for a 
more thorough understanding of the hybrid delivery format for 
business analytics courses. Owston et al. (2020) reported that 
course redesign, or conversion from online to hybrid, may be 
advantageous for STEM courses in order to improve course 
satisfaction. 

 
2.6 Course Satisfaction 
Course satisfaction among students in hybrid learning 
environments has been hypothesized to be impacted by 
numerous sources, such as cognitive engagement competency, 
motivation, engagement, computer self-efficacy, and 
technology platforms designed for online learning (Adeel et al., 
2023; Hwang & Wao, 2021; Xiao et al., 2020). Hwang and Wao 
(2021) posit that college student satisfaction is indicative of the 
quality of learning experiences and outcomes in higher 
education. Notably, student satisfaction can be divided into 
distinct categories to partial out various facets of student 
satisfaction: academic, social, overall satisfaction, and overall 
dissatisfaction (Hwang & Wao, 2021). 

Utilizing the Student Satisfaction Survey (SSS) and the 
National Survey of Student Engagement (NSSE), Hwang and 
Wao (2021) concluded that evidence exists to support the 
notion that highly satisfied students are more engaged in 
educational activities relative to their less satisfied counterparts. 
Xiao et al. (2020) found that, in lieu of general and e-learning 
learning competencies and computer self-efficacy, students 
exclusively exhibiting cognitive engagement can be successful 
and satisfied in hybrid learning spaces. 

In evaluating the difference between science, technology, 
engineering, and math (STEM) students and non-STEM 
students, Owston et al. (2020) found that non-STEM students 
reported a higher satisfaction rating than STEM students, 
although STEM students exhibited stronger performance. 
Lastly, the literature provides evidence that learning 
management systems (LMS) impact student satisfaction in 
hybrid courses. For example, Adeel et al. (2023) evaluated the 
use of the Echo360 technology, which enhances flexibility and 
accessibility in a hybrid course. The authors found that the 
Echo360 technology yielded increased satisfaction among 
students (Adeel et al., 2023). 

The extant literature offers numerous hypotheses and 
findings regarding phenomena that impact or have no impact on 
student success and course satisfaction. However, gaps exist in 
the current body of knowledge, which the current study fills. 
Specifically, the current study determines the impact of 
computer self-efficacy (CSE) and math self-efficacy (MSE) on 
student engagement, course satisfaction, and course success in 
hybrid business analytics courses.  
 

3. METHODOLOGY 
 
3.1 Survey Development 
We sought to examine the factors that impact student 
engagement on course performance in hybrid business analytics 
courses. Thus, based on the conceptualization of the concepts, 
items were created for all the constructs to be studied. We 
utilized an existing construct to measure math self-efficacy 
(Fast et al., 2010; Umarji et al., 2021). To measure student 
engagement (adapted from Schaufeli et al., 2002; Schwarz & 
Zhu, 2015), computer self-efficacy (adapted from Dang et al., 
2016), and satisfaction (adapted from Bhattacherjee & 
Premkumar, 2004; Carraher Wolverton & Hirschheim, 2023; 
Chin & Lee, 2000), we adapted existing constructs. The 
construct names, references, and items for those constructs are 
summarized in the Appendix.  
 
3.2 Data Collection 
A survey was conducted to collect data for this study to test the 
proposed research model. We conducted an online survey with 
students at a university in the southeastern United States. In the 
hybrid classes, synchronous sessions were conducted by Zoom, 
whereas video tutorials created by Panopto enabled 
asynchronous sessions. At the end of the semester, an online 
survey was sent to the 282 students who were taking these 
business analytics courses. The data was examined to ensure a 
clean data set with no missing responses or discontinued 
responses (Aguinis et al., 2021; Kline, 2017). Responses that 
were incomplete or had been discontinued were removed. The 
survey was completed by 234 students, resulting in a response 
rate of 83%, which is higher than average (Wu et al., 2022). A 
majority of the respondents were female (55.6%), while 44.4% 
were male. Most of the students were 18-23 years old (64.8%), 
19.7% were 24-29 years old, 12% were 30-39 years old, with 
the remaining 3.5% over 39 years old.  
 
3.3 Data Analysis 
With the latent constructs and items developed and the data 
collected, we selected to utilize Structural Equation Modeling 
(SEM) to empirically test the research model (Hair et al., 2019; 
Khan et al., 2019; Shiau et al., 2019). While many techniques 
of SEM exist, the two best-known approaches are the 
covariance-based methodology (found in software such as 
LISREL, AMOS, and EQS) and partial least squares (found in 
software such as PLS-Graph and SmartPLS). Scholars contend 
that PLS is a preferred method for exploratory research as the 
resulting parameter estimates are robust when dealing with 
artifacts that frequently occur with the utilization of new or 
revised measures (Hair et al., 2022). Therefore, SmartPLS was 
utilized for all quantitative analyses (Ringle et al., 2024). We 
followed Hair et al.’s (2019) established recommendations for 
analyzing and reporting data. 

We will now present our measurement and structural 
models. 
 
3.4 Measurement Model  
The first step in a PLS analysis involves an examination of the 
measurement (or outer) model (Hair et al., 2019), as acceptable 
reliability and validity must first be established before 
analyzing the structural (inner) model (Henseler et al., 2016). 
Thus, our first step was the creation of a measurement model. 
We examined the indicator loadings to ensure they were above 
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0.708 (Hair et al., 2019). Based on this analysis, three items that 
did not meet this criterion were removed from further analysis. 
All remaining items met this criterion and were retained. 

We next analyzed the loadings and cross-loadings of all 
items to ensure that they each loaded on their respective 
constructs (Table 1). All items loaded strongly on their 
theorized constructs and on no other construct utilized in the 
model. Consequently, we included all the items.  

We then evaluated the construct’s reliability and 
convergent validity (see Table 2). Utilizing the item loadings, 

we calculated the internal consistency reliability (ICR) to 
evaluate the measure’s reliability, finding that all the 
dimensions exceeded the .70 threshold (Hair et al., 2019) and 
were all above 0.791 (Table 2). We evaluated each dimension’s 
average variance extracted (AVE) to estimate convergent 
validity. Utilizing the threshold value of 0.50 for AVE, our 
findings support convergent validity (Barclay et al., 1995; Hair 
et al., 2019). 

 

  
CSE_ GRADE PMA_ SAT_ SENG-A_ SENG-D_ SENG-V_ 

CSE_1 0.810 0.098 0.188 0.186 0.13 0.223 0.179 
CSE_2 0.939 -0.036 0.286 0.197 0.08 0.174 0.178 
CSE_3 0.921 0.056 0.287 0.227 0.123 0.169 0.21 
GRADE 0.04 1 0.147 0.272 0.164 0.321 0.209 
PMA_1 0.233 0.149 0.902 0.417 0.319 0.351 0.413 
PMA_2 0.234 0.17 0.905 0.38 0.328 0.332 0.391 
PMA_3 0.274 0.097 0.919 0.421 0.338 0.317 0.44 
PMA_4 0.311 0.126 0.925 0.398 0.284 0.31 0.442 
SAT_1 0.182 0.303 0.425 0.968 0.587 0.759 0.659 
SAT_2 0.227 0.262 0.438 0.959 0.575 0.741 0.659 
SAT_3 0.247 0.212 0.402 0.932 0.587 0.707 0.635 
SENG-A_1 0.09 0.131 0.297 0.417 0.763 0.466 0.472 
SENG-A_2 0.124 0.132 0.255 0.349 0.752 0.396 0.438 
SENG-A_3 0.083 0.165 0.262 0.595 0.808 0.664 0.61 
SENG-A_4 0.089 0.072 0.265 0.502 0.773 0.46 0.461 
SENG-D_1 0.172 0.312 0.345 0.637 0.518 0.873 0.549 
SENG-D_2 0.196 0.286 0.302 0.729 0.632 0.939 0.584 
SENG-D_3 0.198 0.28 0.333 0.737 0.628 0.916 0.636 
SENG-V_1 0.124 0.222 0.419 0.583 0.466 0.498 0.867 
SENG-V_2 0.217 0.153 0.413 0.559 0.519 0.522 0.843 
SENG-V_4 0.185 0.175 0.377 0.589 0.543 0.568 0.856 

Table 1. Cross Loadings 

  
Cronbach’s alpha Composite reliability  Average variance extracted 

(AVE) 
CSE_ 0.87 0.877 0.796 
PMA_ 0.933 0.934 0.833 
SAT_ 0.95 0.951 0.909 
SENG-A_ 0.778 0.791 0.598 
SENG-D_ 0.896 0.898 0.828 
SENG-V_ 0.818 0.83 0.649 

Table 2. Internal Consistency Reliability (ICR) and Convergent Validity 

 
  CSE_ GRADE PMA_ SAT_ SENG-A_ SENG-D_ SENG-V_ 
CSE_               
GRADE 0.076             
PMA_ 0.315 0.154           
SAT_ 0.252 0.279 0.47         
SENG-A_ 0.153 0.183 0.409 0.7       
SENG-D_ 0.24 0.34 0.394 0.84 0.765     
SENG-V_ 0.251 0.231 0.528 0.77 0.802 0.757   

Table 3. Discriminant Validity – HTMT 
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Type of Effect Effect Path Coefficient T statistic Remarks 
Indirect Effect CSE_ -> MSE -> SENG- 0.126 3.428** Sig Indirect Effect 
Direct Effect CSE_ -> SENG- 0.084 1.28 No Sig Direct Effect 
Conclusion: Full Mediation of MSE between CSE and SE exists 

Table 4. Mediation 

 
We then assessed discriminant validity. The traditional 

metric of the Fornell-Larcker criterion has been found not to 
perform well, and recent research indicates that it is not suitable 
for discriminant validity analysis (Hair et al., 2019; Henseler et 
al., 2016). Instead, the heterotrait-monotrait (HTMT) ratio of 
the correlations is recommended to test for discriminant validity 
(Table 3). Using the more conservative threshold value of 0.85 
(Hair et al., 2019; Henseler et al., 2016), the HTMT values 
indicate that discriminant validity has been established. 

 
4. RESULTS 

 
4.1 Interpretation of Path Coefficients  
Our results (see Figure 1) indicate that although computer self-
efficacy (CSE) does not directly impact student engagement (β 
= 0.084, t = 1.280, ns), CSE leads to math self-efficacy (β = 
0.289, t = 4.904, p < 0.001). Moreover, math self-efficacy 
directly impacts student engagement (β = 0.425, t = 6.882, p < 
0.001). Thus, MSE mediates the relationship between CSE and 
SE. These findings suggest that individuals who believe they 
are highly capable in their computer use are also more likely to 
believe they are highly capable in their math competency. 
Furthermore, individuals who are confident in their math ability 
are more likely to experience a pervasive and persistent state of 
mind that is characterized by vigor, dedication, and absorption 
in their course.  

The study also concludes that student engagement predicts 
course satisfaction (β = 0.796, t = 34.244, p < 0.001) and the 
student’s final grade in the course (β = 0.273, t = 4.606, p < 
0.001). Therefore, students who experience a pervasive and 
persistent state of mind characterized by vigor, dedication, and 
absorption in the course will be more satisfied with the class 
and earn a higher grade.  
 

 
Figure 1. Results of Structural Equation Model 

 
4.2 Comparison With Prior Studies 
The current study shows that the direct path from CSE to 
student engagement is non-significant. Instead, the relationship 
between CSE and SE is mediated by MSE. While some 

previous research demonstrated a relationship between CSE 
and student engagement (Carraher Wolverton et al., 2020; 
Pellas, 2014), other studies found that CSE does not predict 
student engagement (Barrett, 2018). Therefore, this study 
contributes to the literature by demonstrating that MSE 
transmits the effect of CSE on student engagement in hybrid 
business analytics courses. 

Just as the current study demonstrates, the existing 
literature presents MSE as a mediator. Some studies show that 
MSE mediates the relationship between support and 
engagement (Jung et al., 2023; Sağkal & Sönmez, 2022). 
However, other research indicates that MSE plays a moderating 
role between support and engagement (Gan & Peng, 2024). 
Thus, this study extends the literature by displaying how MSE 
mediates the relationship between CSE and engagement. 

Although the current study demonstrated that the model 
explained 63.4% of satisfaction variance, previous research on 
the relationship between student engagement and satisfaction is 
inconclusive. While some studies find a positive relationship 
between student engagement outcomes and satisfaction 
(Hazzam & Wilkins, 2023; Yang et al., 2025), other research 
shows that the relationship between engagement and student 
satisfaction was not significant (Hazzam et al., 2024). The 
current study exhibits a strong positive relationship between 
student engagement and satisfaction in hybrid business 
analytics courses.  

The current study found that the model explained only 7.5% 
of grade variance. Through a meta-analysis of existing studies, 
Lei et al. (2018) concluded that there is a moderately strong and 
positive relationship between student engagement and 
academic achievement. Although this study confirms that this 
relationship is present and statistically significant in hybrid 
business analytics courses, it suggests that other factors may 
predict course grades. For example, prior studies indicate that a 
student’s level of participation in online and in-person course 
activities (Ali & Hanna, 2022; Lu et al., 2018; Park et al., 2019), 
such as participation in an online student discussion board 
activity (Talbott, 2020) were related to their final grade in the 
course. However, the researchers admit that these findings do 
not explain the cause of a student’s motivation regarding their 
level of participation in these course activities (Park et al., 
2019).  

We will now discuss the implications of these findings. 
 

5. DISCUSSION 
 
This study provides new insights into the relationship between 
computer self-efficacy (CSE), math self-efficacy (MSE), 
student engagement, course success, and satisfaction in a hybrid 
business analytics context. Student computer self-efficacy is a 
predicting factor in both student satisfaction and experience in 
an online learning environment (Xiao et al., 2020). Specifically, 
adverse outcomes in online courses are usually the direct result 
of poor technology skills and computer application literacy 
skills (Bringula et al., 2021). Technical computer skills play a 
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significant role in any online or hybrid class. Students use 
technology to access course content and interact with 
instructors and classmates. In quantitative or analytic courses, 
they also must be able to utilize statistical software for data 
analyses and problem solving. Our results indicate that both 
students’ computer self-efficacy (CSE) and technology skills 
are predictive of their course performance in a hybrid course. 
These findings have both theoretical and practical implications. 
Given the growth in demand for and the intrinsic difficulty in 
business analytics courses, it is important for researchers to 
comprehend the circumstances impacting student success in 
alternative course formats. 
 
5.1 Theoretical Implications 
Cognition Evaluation Theory (CET) afforded a deeper 
understanding of the relationships presented in this study. This 
study found that while computer self-efficacy is significant, its 
relationship with student engagement occurs indirectly through 
math self-efficacy. This helps bridge the gap between 
contradictions from prior study results that observed a direct 
relationship between CSE and engagement (Carraher 
Wolverton et al., 2020; Pellas, 2014) and others that did not 
(Barrett, 2018). The results of this current study concluded that 
CSE must be complemented by MSE to drive student 
engagement.  

Our results expand the existing knowledge of business 
analytics education by providing a greater understanding of 
some of these critical key factors. Traditionally, computer self-
efficacy and math self-efficacy were considered disassociated; 
however, this study demonstrates their combined direct 
relationship and impact on a student’s level of engagement, 
course satisfaction, and course success in hybrid business 
analytics courses. Recognizing these relationships can impact 
student success in both their coursework and in the growing 
business analytics market.  

Even though the proposed model explained a 63.4% 
variance in course satisfaction, it only accounted for 7.5% of 
the variance in course grade. Low R² values are common in 
behavioral sciences and education mostly due to the influence 
of human performance and other external factors (Gupta et al., 
2024; Miles & Shevlin, 2001; Newman & Newman, 2000). 
Other factors like prior GPA, time management skills, 
motivation, and self-regulated learning also make significant 
contributions to academic performance and outcomes 
(Broadbent & Poon, 2015; Credé et al., 2017; Richardson et al., 
2012). 
 
5.2 Practical Applications 
Based on these results, educators should focus their attention on 
course development to provide students with more conducive 
instructional activities designed to enhance students’ 
confidence in their own computer and math abilities. Self-
efficacy improvements may not be a primary objective of 
business analytics courses, but they are foundational in 
promoting student engagement, course satisfaction, and course 
success. Instructors can set students up for success by providing 
opportunities for them to build their technology use and 
mathematical problem-solving confidence early in the course. 

The results of this study have actionable implications for 
business analytics education. While developing students’ 
computer skills is important, instructors should also consider 
additional strategies to improve math self-efficacy. This can be 

accomplished by incorporating low-stakes math practice 
quizzes, real-world analysis projects, and workshops on data 
interpretation and analysis of results. Specific course 
enhancements might include case studies and interactive 
modules that allow students to directly apply analytical tools. 
Tableau is a common data application that can be used in 
projects that mimic real-world scenarios. Additional analytic 
tools beyond Excel, such as Python and emerging artificial 
intelligence software, can reinforce data handling and analysis 
skills. These should be made available early in the course to aid 
in the final measures of student success. For example, 
instructors can use scaffolded math assignments that start with 
basic data analysis and interpretation and then gradually build 
to more complex problem-solving skill sets. Technology can 
also be used to create interactive tutorials, short video lessons 
to walk through specific formulas or calculations, and formative 
assessments that provide instant feedback to students. 
Instructors can incorporate math confidence check-ins after 
each unit or module to help students monitor their growth or 
need for additional technical assistance.  

Instructors should also consider providing early diagnostic 
assessments to identify students with low computer and/or math 
self-efficacy who may be candidates for tutoring and/or 
mentoring. Instructors may also consider follow-up 
interventions like technical assistance office hours, small group 
review sessions, or peer-to-peer mentoring where stronger 
students can help guide weaker students through early 
assignments. Timely assistance is essential earlier in the course 
to prevent disengagement and build confidence and 
momentum.  

In addition to improving MSE, course design should also 
consider student engagement. Incorporating collaborative 
group assignments, peer review activities, interactive 
discussion boards, and real-world team projects fosters a sense 
of community among students, which may increase their 
commitment to the course and their own success. Collaborative 
learning experiences enhance engagement by supporting and 
promoting shared accountability, social interaction, and deeper 
cognitive processing, especially in hybrid and online learning 
environments (Siddiqui et al., 2016). 

Finally, educators can modernize their curricula to 
incorporate emerging technologies like artificial intelligence 
(Shahid & Mishra, 2024), blockchain (Milovich et al., 2020), 
and metaverse applications (Dincelli & Yayla, 2024) to align 
course content with current industry trends, enhance 
engagement and prepare student for a rapidly changing digital 
business environment (Jeyaraj, 2019; Larson et al., 2021; Turel 
& Kapoor, 2016). 

Based on the findings of the study, a course design 
framework for hybrid business analytics courses should include 
the following: (1) early diagnostic assessments of student’s 
math and computer skills/confidence, (2) embedded self-
efficacy building modules, (3) collaborative peer 
projects/assignments, (4) scaffolded exposure to technology 
tools, programs, and platforms, and (5) real-world projects that 
require application of skills learned throughout the course.  
 
5.3 Limitations 
This study was conducted to identify the critical success factors 
for students taking business analytics courses delivered in a 
hybrid format. Since research participants were from a single 
business school, the generalizability of the study or external 
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validity of the study may hence be limited. Future studies 
should be conducted utilizing a wider spectrum of participants 
from various business schools and across different cultures. 
Moreover, extensive demographic information was not 
collected for this study. We encourage researchers to include 
additional demographics in future studies. This study also 
investigated only two predicting factors: computer self-efficacy 
and math self-efficacy. It is possible that other factors like 
motivation, self-regulation, and learning environment quality 
might contribute to student engagement, course satisfaction, 
and course grades in these courses. For instance, other variables 
such as learning style, motivational mechanisms, quality of 
online learning environments, and support mechanisms readily 
available to students in hybrid settings may also influence these 
course outcomes. Furthermore, only quantitative data were 
collected for the study; qualitative data from students’ written 
feedback and interviews could provide more insights to explore 
why students’ computer self-efficacy and math self-efficacy 
together impact students’ level of engagement in the course, 
their course satisfaction, and their course performance. Given 
the nature of the preliminary study, no control groups were 
included, which is consistent with common practices in 
preliminary educational research (Kember, 2003; Newman & 
Newman, 2000). We encourage future studies to incorporate 
control groups in order to strengthen causal interpretations. 
  

6. CONCLUSIONS 
 

As organizations increase their offerings for hybrid working 
models (Anderson, 2022; Samuel, 2022), preparing students for 
these environments becomes vital. Educators can better prepare 
students for this changing work environment by offering 
additional quality hybrid courses. This research focused on 
investigating the success factors for students in hybrid business 
analytics courses. Specifically, the study sought to determine 
the impact of computer self-efficacy (CSE) and math self-
efficacy (MSE) on student engagement, course satisfaction, and 
course success in hybrid business analytics courses. This study 
determined that student success in hybrid business analytics 
courses is not solely dependent on their technological skill sets 
but also relies on domain-specific academic confidence, 
particularly math self-efficacy. This understanding provides 
new information to help students and faculty navigate the 
challenges of hybrid learning in business analytics. Utilizing 
some of the analytical tools recommended by instructors can 
bolster student math self-efficacy and, thus, improve course 
engagement, satisfaction, and success. 

The results of this study demonstrate why students need to 
feel confident with using technology and their ability to handle 
course content. The premise of Cognitive Evaluation Theory is 
that students are more likely to be engaged and motivated when 
they feel capable. It is not enough for students to be computer 
savvy − they must also believe they can succeed. Confidence in 
both of these areas ensures students put forth more effort, 
remain engaged, and succeed.  

Educators can improve student engagement, satisfaction, 
and academic performance by fostering both computer and 
math self-efficacy skills among their students. This can also be 
accomplished by updating course content to include emerging 
technologies, collaborative learning activities, and providing 
additional support like tutoring and/or mentoring.  

Future research should include broader student success 
models. Next, this research can investigate how interventions 
that target math self-efficacy and its influence academic 
performance over time. It can also explore the differences 
between hybrid and online course modalities. Future studies 
should examine the relationships between self-efficacy, 
engagement, and performance that exist in fully online courses 
and settings. In addition, longitudinal studies that include 
control groups can be utilized to validate and extend the 
findings of this study. Next, experimental interventions can be 
used to test causality in improving engagement and self-
efficacy. Finally, future research can examine variables that 
moderate or mediate the effects of self-efficacy, like prior math 
achievement, intrinsic motivation, and social belonging. By 
understanding how to engage students in hybrid business 
analytics courses, we can improve their satisfaction and 
academic success in these increasingly vital and relevant 
courses.  
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APPENDIX 
 

Constructs and Items 
 

Construct Items Sources 

Math Self-Efficacy • I'm sure that I can learn everything taught in math 
• I'm sure that I can complete the most challenging problems in my 

math class  
• Even if a new topic in math is difficult, I'm sure that I can learn it 
• I'm sure that I can figure out the answers to problems in math class 

Umarji et al. (2021); 
Fast et al. (2010) 

Computer Self-efficacy • I enjoy using computers.  
• I am confident about using computers.  
• In general, I am comfortable with using computers and software 

applications. 

Dang et al. (2016) 

Student Engagement Vigor 

• When I'm studying for this class, I feel mentally strong. 
• I can continue for a very long time when I am studying for this 

class. 
• When I study for this class, I feel like I am bursting with energy. 
• When studying for this class I feel strong and vigorous. 

Dedication 

• I find this course to be full of meaning and purpose. 
• This course inspires me. 
• I am enthusiastic about this course. 

Absorption 

• Time flies when I'm studying for this class. 
• When I am studying for this class, I forget everything else around 

me. 
• I feel happy when I am studying intensively for this class. 
• I can get carried away by my studies for this class.  

Adapted from Schwarz 
and Zhu (2015); 
Schaufeli et al. (2002) 

Course Satisfaction • Overall, taking this class makes me feel: satisfied…dissatisfied 
• Overall, taking this class makes me feel: pleased…displeased 
• Overall, taking this class makes me feel: delighted…terrible 

Carraher Wolverton 
and Hirschheim (2023); 
Bhattacherjee and 
Premkumar (2004); 
Chin and Lee (2000) 
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