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Abstract

This study applies data analysis to the improvement of online course design and students’ learning
outcomes in college course. Existing studies focus on the technical aspects of learning analytics and
neglect comparisons between student and faculty perceptions, along with limited attention to their impact
on the quality of online courses. This study aims to fill these gaps by exploring users' experiences with
analytics tools in the Blackboard system at Northern Border University. It also seeks to understand how
these experiences impact their perceptions of the quality of online course design. The descriptive analytical
approach of a mixed method was applied in a survey of 160 students, 160 faculty members, 5 students,
and 5 instructors. Both quantitative data gauged satisfaction, engagement, and usage of the Blackboard
LMS analytics tools. In contrast, qualitative interviews with students and faculty asked about perceptions,
experiences and recommendations for improving course design. Results show a strong link between
interactive design elements and improved engagement and outcomes. Faculty and students highlighted
several barriers, including limited training and underuse of analytical dashboards. The findings suggest
actionable strategies for embedding data analytics in online learning design. Recommendations include
faculty training, enhanced dashboards, and policy reforms to encourage data-informed pedagogy.

Keywords: Learning Analytics, Online Learning, Course Design, Student Engagement, Blackboard LMS,
Higher Education.

Resumen

Este estudio aplica el andlisis de datos a la mejora del disefio de cursos en linea y los resultados de
aprendizaje de los estudiantes universitarios. Los estudios existentes se centran en los aspectos técnicos
de las analiticas de aprendizaje y descuidan las comparaciones entre las percepciones de estudiantes y
docentes, ademas de prestar poca atencion a su impacto en la calidad de los cursos en linea. Este estudio
busca subsanar estas deficiencias explorando las experiencias de los usuarios con las herramientas de
analitica del sistema Blackboard en la Universidad de la Frontera Norte. También busca comprender como
estas experiencias impactan sus percepciones sobre la calidad del disefio de cursos en linea. Se aplicé
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un enfoque analitico descriptivo de un método mixto en una encuesta a 160 estudiantes, 160 docentes, 5
estudiantes y 5 instructores. Los datos cuantitativos midieron la satisfaccion, la participacion y el uso de
las herramientas de analitica de Blackboard LMS. Por el contrario, las entrevistas cualitativas con
estudiantes y docentes indagaron sobre las percepciones, experiencias y recomendaciones para mejorar
el disefio de los cursos. Los resultados muestran una fuerte relacion entre los elementos de disefio
interactivo y la mejora de la participacion y los resultados. El profesorado y los estudiantes destacaron
varias barreras, como la capacitacion limitada y la infrautilizacién de los paneles analiticos. Los hallazgos
sugieren estrategias practicas para integrar la analitica de datos en el disefio del aprendizaje en linea. Las
recomendaciones incluyen capacitacion del personal docente, paneles de control mejorados y reformas
de politicas para fomentar una pedagogia basada en datos.

Palabras clave: Analisis de aprendizaje, aprendizaje en linea, disefio de cursos, participacion estudiantil,
Blackboard LMS, educacién superior.

Introduction

The digital transformation in higher education has led to a dramatic shift in the delivery of teaching and
learning. Online learning environments have evolved from static, content-dumping platforms to complex
ecosystems that track, analyse, and respond to student behaviour and performance in real-time
(Alenezi 2021). In this time of transformation, learning analytics has become a powerful tool for enhancing
online course design to enhance learning and student outcomes. The learning analytics term defines the
collection, analysis, and reporting of data regarding learner (Prahani et al., 2022). Analytics tools allow
teachers to gain frequent and retrospective insights into student activity and achievement, enabling
teachers to create more responsive, personalised, and productive learning environments. However, despite
widespread investment in learning management systems (LMSs) like Blackboard, the data analytics
features have been underutilised. While the instructors may or may not have sufficient technical confidence
to use analytics, few know what analytics can reveal (Ifenthaler & Yau, 2020; Schumacher & Ifenthaler,
2018). Unfortunately, students face serious issues when they experience online courses that are not set
up for engagement or outcomes at the same time.

This study is intended to fill this gap by exploring how data analytics is used in online course design at
Northern Border University. It uses quantitative survey data captured for students and faculty members
collected via structured surveys along with qualitative insights gained from interviews. The research aims
to provide actionable insights into how institutions can leverage data analytics to enhance course design,
student satisfaction, engagement, and academic performance through answering the following questions:

1. What is the level of student satisfaction with current online course design?
How do design elements (e.g., quizzes, videos, interactivity) impact student engagement and
outcomes?

3. To what extent do students and instructors use Blackboard LMS analytics tools?

4. What are the perceptions and experiences of users regarding the role of data analytics in improving
online education?

Theoretical Framework or Literature Review

In the past five years, the applications of learning analytics in online education have grown in popularity,
and there is an urgency to improve student outcomes using learning analytics and designing courses based
on data. This literature review synthesized the current research (2020-2025) and the studies in Saudi
Arabia and Gulf contexts to frame the integration of analytics into online environments in a local and global
landscape.
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Learning Analytics and Educational Enhancement

Nasseif (2023) defines learning analytics as collecting and analyzing data related to learners and their
contexts to gain insights into and improve learning and its environments. Recently, there has been
increasing interest in the application of learning analytics to monitor student engagement, predict academic
success, and adapt instruction to student needs. Regarding online education, the potential of analytics to
improve teaching effectiveness and student performance has grown more urgently in light of its shifting
role for many institutions, especially following the onset of the COVID-19 pandemic. Recent research
reveals that learning analytics can significantly impact improved student outcomes when integrated into the
instructional design. This aligns with Sorour (2022) that students' grades and engagement in an
engineering course improved if the analytics dashboards were incorporated into the course. Moreover,
Nasseif (2023) discovered that analytics-supported interventions helped students learn how to self-regulate
their learning and learn what they were learning.

The Saudi Arabian Context: Government Policy and Institutional Adoption

While Saudi Arabia may present an evolving education landscape, it is a country undergoing an extreme
investment in digital transformation across all education levels under its Vision 2030. Research that is more
recent also demonstrates how analytics can support ministry priorities to digitize learning environments
and support national goals to improve quality and accountability in higher education. Sorour et al. (2022)
are a notable study that analyzed the impact of learning analytics on King Saud University and that using
analytics tools infused into the Blackboard LMS enabled faculty to spot struggling students in the earlier
stages of the semester. Furthermore, their findings showed that it could accurately forecast final
performance using more than 85 percent accuracy based on models based on student login frequency,
assessment submission patterns, and forum participation. However, the study found that the lack of faculty
training limited the lack of full-scale adoption. In line with this, Al Fraidan & Alelaiwi (2024) pointed out the
necessity of digital faculty readiness to leverage learning analytics effectively. The study, which was
conducted across several public universities in Saudi Arabia, showed that 75% of the faculty has access
to LMS analytics. However, much less than that, or 30%, uses them to make teaching decisions. There
were two reasons for the gap: technical challenges and insufficient professional development in educational
data literacy.

Online Course Design and Data-Driven Pedagogy

The underlying issue is that how a course is designed online strongly impacts student satisfaction and
academic success. More recently, related literature has emphasized the importance of further engaging
learners through interactive and multimedia elements like quizzes, videos, and real-time feedback
mechanisms. Learning analytics data can serve as a source of iterative quality in course design that reveals
disengaging or less effective content. Al Fraidan & Alelaiwi (2024) examined the relationship between
course design features and features that suggest analytics-informed student behavior. Specifically, they
found that students doing courses with branching scenarios, embedded assessments, and real-time
feedback tools had higher retention and satisfaction rates than those in traditionally structured online
courses. In addition, the study showed that time spent on interactive content and participation in discussion
boards were the most predictive data points of success. As Albazie (2023) states, these findings are fully
supported globally in that learning analytics provides a feedback loop between course design and its
learning outcomes. Their research across U.S. institutions found that data on student interaction was critical
in tailoring course structure and pacing, especially in asynchronous environments.

Student Engagement and Analytics Use

Student engagement is a complicated construct with behavioral, cognitive, and emotional dimensions. It
has been found that learning analytics can use patterned learning to measure and encourage engagement
through participation patterns, submission timing, and LMS access. In a Saudi context, Mudawi et al. (2023)
observe that undergraduate students' course time spent and active participation rate were increased with
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the use of Gamified elements deployed in online courses that were tracked using LMS analytics. Even
though the literature convincingly proves the system's potential existence, several challenges are also
mentioned. In a study entitled Sandy Al Fraidan & Adeel Alelaiwi (2024), which surveyed 540 students from
5 Saudi universities, the majority who believed that analytics tools could assist in learning (68%) did not
use them actively (35%). Awareness, interface intuitiveness, and little training on how to interpret the data
were barriers. This echoes broader international findings. As Mudawi et al. (2023) report, students rarely
use available analytics tools unless they get trained or are pointed in the right direction in some sort of
training module or while going through orientation. Thus, onboarding as a strategy to improve meaningful
analytics usage is recommended, as is embedding data literacy into onboarding practices.

Institutional and Pedagogical Implications

These findings have implications in two directions. The first step is for institutions to focus on building a
data-literate academic community by training faculty and students. The best practices in this area include
workshops, mentoring programs, and analytics integration into professional development (Mukred et al.,
2024). The second is that course design should be based on real-time data, informed by data, and revised
with empirical evidence on what works and does not with course design. In addition, Mudawi et al. (2023)
suggested a national perspective on the ethical use of learning analytics in Saudi universities. They
underscored the need to incorporate data privacy and the responsible use of student information within
institutional policies. Therefore, their framework is based on transparency, informed consent, and equitable
democratization of analytics tools to guarantee trust and sustainability.

Methodology
Research Design

This study utilised a descriptive-analytical approach employing mixed methods to examine the use of
analytics in course design. Integrating quantitative and qualitative data provided a comprehensive
understanding of the research topic, offering a broad and deep exploration of analytics' application in
educational contexts (Song et al., 2022). By combining surveys and semi-structured interviews, the study
captured both general patterns of use and the nuanced experiences of individuals involved in the
educational process (Muljana & Luo, 2021).

The quantitative aspect of the study involved the administration of structured surveys utilising Likert-scale
questions. These questions were designed to quantify the extent to which students and faculty use analytic
tools in their course design and decision-making (South et al., 2022). For measuring the degree of
agreement or frequency of use on a scale, the Likert scale allows the respondents to indicate their level of
agreement or frequency of use on a scale which permits measurement of the data and thus can be
statistically analysed (Cacioppo, 2019). In this case, they preferred to have this type of data collection to
have a wide variety of responses from many people to satisfy the generalizability of the findings
(Yamashita, 2022). Therefore, by its very nature, it was structured so it resulted with a consistent and easy
way to collect data with respect to some variables regarding analytics use.

For instance, the qualitative phase consisted of semi-structured interviews to gain more understanding of
how participants worked with Blackboard analytics tools in course design. The open-ended questions used
by this method also yielded rich and descriptive data to the researcher. Carey (2019) used the analytics
guided questioning, mixed with a semi-structured format, to allow the participant to share personal view,
challenge and eases. The qualitative data provided context to the quantitative results and helped to reveal
underlying reasons and motivations for using analytics tools in the real world.

Participants

This study involved 320 participants who are 160 students and the other 160 are faculty members. Under
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a theoretical frame of stratified random sampling, a quantitative sample was created from various academic
disciplines and levels of teaching experience in the sample (Nguyen et al., 2021). This sampling method
was vital for the sample to contain representation of different opinions and practices in different types of
fields of study. Stratified random sampling minimises selection bias because all key subgroups (e.g.,
academic departments or experience level) are proportionally sampled (Cacioppo, 2019). To conduct the
qualitative phase, 10 people were purposively selected. Fifty of these participants, five students and five
faculty members were selected to be included in this study as all were reported as using Blackboard
analytics tools. Using this purposive sampling method, the researcher could specifically focus on people
most knowledgeable or experienced with employing analytics and get richer and more targeted insights in
response to the research question (Robinson, 2024). Additionally, Makwana et al. (2023), by making these
participants engage directly with the tools, would be the practical and the specific ways in which the
analytics influenced course design and delivery that would come to be reported in the qualitative data.

Data Collection Tools
Survey

The survey contained five sections pertaining to the participants' different experiences with online courses.
Here is an explanation and expounding of each section.

1. Demographics

The demographics section is used to gather background information about the participants that can be
used to make sense of their responses. Questions on age, field of study, gender, academic standing, and
if the candidate has had experience with online learning are usually covered in this section. It is to assist
in-group participants in ways that may alter their responses or find sections in a specific group that forms
a pattern. From an example, students with more previous experience of online learning may rate them
differently in terms of satisfaction or engagement compared to learners new to online learning
(Oettinger, 1971). For the most part, the demographics are required data to look at how age or level of
experience might impact responses in the other sections.

2. Satisfaction with Online Course Design

This section gauges the participants’ overall satisfaction with the structure and layout of the online course.
It is about how well you are organized, clarity of instructional materials, is navigation easy on the learning
platform, and the content of the course. Depending on the question, the survey could ask: How good was
the course design as it related to the needs of the students, to the availability of materials, and whether the
course felt like a module within the module, one module stretched to seamlessly flow into the next
(Ifenthaler & Yau, 2020; Schumacher & Ifenthaler, 2018).These items give responses that allow instructors
and course design to evaluate how effective the course design is and in what ways it could be improved.

3. Engagement with Online Content

It is the engagement section that defines the amount of attention students pay to course material. Often
reading the assigned materials, watching videos, discussions, assignments, interactive activities. Usually,
in the past, high student engagement has been understood based on a high rate of learning outcomes, and
hence high student engagement is an important dimension of improving teaching strategies and content
delivery (Brzezinski, 1970). The survey items that some assess whether students are motivated to engage
in the course and to what degree students find the course content as engaging. It also checks if the students
are only going through the course content or whether they are actually consuming it, and so can aid in
developing the way courses are delivered so that they are maximally engaging for the students.
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4. Use of LMS Analytics Tools

This part investigates the students’ strategies for following their progress and score in the Learning
Management System. For instance, LMS tools feature such options as grade tracking, activity reports, and
progress monitoring dashboards. This section measures the usefulness of these tools and whether
students use them regularly to determine their level of understanding or improve their performance
(Garcia Aretio, 1999a). It also considers whether these analytics are perceived as valuable in guiding
students forward or, in other words, adjusting their learning strategies. The responses can help institutions
evaluate whether LMS tools are easy to use and whether they are helpful in supporting learning.

5. Course Design Perceived Impact on Learning Outcomes

This section examines how the students see the relationship between their learning outcomes and the
course design. The first one is to ask if the structure of the course, the way it was delivered, and the tools
were responsible for their academic success in the end or for helping them reach their learning goals. Such
ratings could be for their influence on a participant's understanding of the subject matter, developing critical
skills, or a participant's academic performance more generally (Garcia Aretio, 1999b). The results indicate
whether the course promotes learning and suggest any improvements that can be made to align the course
better to the intended outcomes. The survey has each section on a 5-point Likert scale ranging from 1 =
strongly disagree to 5 = strongly agree to let the participants express how they feel about the statement
being asked about. Using this scale helps researchers or educators easily quantify responses, analyse
trends, and identify strengths and weaknesses of online learning experiences so that informed decisions
can be made to improve them.

Interviews

The research was conducted through semi-structured interviews; one of the most commonly used data
collection methods in qualitative studies. It was an approach that involved the development of interview
protocols with open-ended questions to enable respondents to express what they think in their language.
However, their views are consistent with the research questions. The interviews had a multi-faceted
purpose of interest. The first was to get to know the participants' perceptions and understanding of how
analytics can contribute towards enhancing learning in online learning, that is, their view as instructors and
students. This is because perceptions are important and determine how tools and technologies are taken
up in educational settings.

Additionally, the interviews aimed to describe participants' experiences using analytics to support teaching
and learning. This could relate to how instructors may use data to personalise instruction, student progress,
or identify points of focus. The study also sought feedback on how the analytics could be used to improve
course design to determine if the data generated presented any insight into whether the data generated
some actionable suggestions for altering course content and structure. This talk concludes with interviews,
in which participants were asked to explain analytics dashboards, a visual representation of data that is
sometimes overwhelming or confusing to interpret. The study could instead investigate how users are using
these dashboards and uncover opportunities to improve design and user experience, as well as possible
barriers to implementing other ideas in practice.

Validity and Reliability

The validity and reliability of the data collection tools used in the study, both the questionnaire and the
interviews, were verified to ensure the reliability and accuracy of the results. For the questionnaire, the
questions were reviewed by a group of education and educational technology experts to verify their
suitability for the study topic. A pilot test was also conducted on a small sample of participants before the
actual application to identify any ambiguity or difficulty in formulating the questions and adjusting them to
align with the research objectives. Cronbach's Alpha was then calculated for the different sections of the
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questionnaire to ensure internal consistency. The results showed acceptable values that exceed the
minimum accepted for scientific research (Drost, 2011).

The semi-structured interviews were further strengthened by peer review of the interview transcripts and
data analysis, as well as by checking the repetition and continuity of participants' responses to ensure the
accuracy of the information provided. Audio recording with written notes was also used to ensure accurate
data transmission and avoid missing any important information. These procedures helped enhance the
reliability of the results and improve the generalizability of the conclusions drawn from both qualitative and
quantitative data.

Data Analysis

The data collection and analysis process was composed of both quantitative and qualitative techniques in
such a way that helps to get an extensive interpretation of collected data. The study described and
characterised the data using quantitative statistical methods for data analysis, such as descriptive statistics
of frequencies, means and standard deviations for data collected from surveys or other instrumentation
tools (Chalmers & Cowdell, 2021). This statistical approach gave a clear trend and distribution identification
in the data to identify a general pattern. Correlation between variables was analysed using SPSS, a
statistical software program, as the relationships between variables tend to be more complex. The analysis
can show how one variable is correlated with the other. In this case, the correlation analysis can show to
what extent the two variables are related or how perceptions of analytics and teaching effectiveness are
related. A qualitative analysis was conducted on the terms of the transcripts using thematic analysis
(Ayre & McCaffery, 2022). In this case, the key themes and patterns that were derived from the
respondents' responses were identified and then coded. Through exposure to similar ideas or experiences,
the researcher could have a deeper understanding of how participants looked at and incorporated learning
analytics and their challenges (Lochmiller, 2021).

Ethical Approval

There must be ethical considerations regarding research in the field of human participants. This research
was approved by the Institutional Review Board (IRB) of Northern Border University to ensure consistent
ethics and guidelines for human research. In this process, the study also ensured that participants were
kept anonymous and voluntary and that our prototype adhered to protocols that protected participants'
rights and well-being, as Millum & Bromwich (2021) noted. All participants were informed of the purpose,
who could study it, how it could be done, and any potential risks involved, and they gave their informed
consent to participate (Stommel & Rijk, 2021). Maintaining integrity in ethical terms depends quite a lot on
informed consent because it guarantees that participants are aware of the studies, that their will is free in
the study, and their role and research goals.

Results and Discussion
Quantitative Findings
Student Satisfaction and Engagement

Student engagement matters greatly during the learning process and, to a large extent, retention and
performance. A strong preference exists for interactive and multimedia content, as suggested by the fact
that 74% of the students agreed that video lectures and embedded quizzes increased engagement. The
video and the quizzes are more active elements, allowing the students to review the subject at their own
pace and providing instant feedback to reinforce the learning. However, 61% of students felt that courses
lacked real-time feedback, highlighting a potential area of improvement. Real-time feedback is crucial in
helping students understand their progress and areas for improvement, which could enhance their overall
learning experience. Additionally, 58% of students found discussion forums helpful for peer learning,
showing the value of collaborative learning environments. Peer-to-peer interaction fosters a deeper
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understanding of the material, encourages critical thinking, and supports the development of communication
skills. (see Table 1)

Table 1.
Student Perceptions of Online Course Design Elements
Design Element % Agree/Strongly Agree
Videos improved engagement 74%
Quizzes helped understanding 67%
Real-time feedback lacking 61%
Forums promoted collaboration 58%

Use of Analytics Tools

Analytics tools have the potential to significantly enhance teaching and learning, yet their utilisation is not
widespread. Only 37% of students were aware of performance dashboards on Blackboard, suggesting that
a substantial number of students are either unaware of or not utilising available resources to track their
performance. This underutilisation may limit students' ability to monitor their progress effectively. On the
faculty side, 42% regularly used analytics tools to adjust content, indicating that many instructors already
leverage data to optimise course delivery. Moreover, the positive correlation between the use of analytics
and student performance (r = 0.52, p < 0.01) underscores the effectiveness of data-driven teaching
strategies in enhancing learning outcomes. (see Table 2)

Table 2.
Faculty Use of Blackboard Analytics Features
Analytics Feature Regularly Used (%) Occasionally Used (%) Not Used (%)
Grade Centre 78% 15% 7%
Retention Centre 42% 36% 22%
Course Activity Reports 55% 29% 16%

Impact of Design Elements

The design elements of a course can have a profound impact on student performance. The finding that
students in courses using multimedia elements (e.g., videos, quizzes, interactive modules) performed better
by 8% suggests that incorporating such elements fosters a more engaging and effective learning
environment. Multimedia content caters to different learning styles, which can improve understanding and
retention. Furthermore, there is a statistically significant difference in engagement between students in
courses with embedded analytics and those without (p < 0.05). Besides helping instructors modify content
to meet students' needs, analytics availability enables students to gain insight into their performance in real-
time and boost engagement and motivation. Together, these designs are responsible for better learning
outcomes and greater satisfaction. (see Table3)

Table 3.
Student Academic Performance Comparison
Course Design Type Average Grade (%)
With multimedia + analytics 84%
With multimedia only 79%
Without multimedia or analytics 71%
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Qualitative Findings
Theme 1: Awareness and Perceived Value

This theme underscores a massive gap in awareness among students and faculty around using data
analytics in the learning management system (LMS). Most of the students interviewed did not realise that
performance dashboards and progress tracking tools were available through Blackboard. Instead, they
considered the LMS a portal for accessing course materials, submitting assignments and participating in
discussions, without seeing the analytical insights it could practically provide (Bradley, 2021). Because they
lack awareness of their effectiveness at learning, they are impeded from taking ownership of their learning
progress or self-regulating at a practical level using data.

At the same time, faculty recognised that analytics could help track activity and engagement and as a trend
in students' performance. Even though they already knew the value of the tools, they admitted they were
not using them properly. The main reason for this underutilisation comes from the fact that very few people
had formal training in the use of LMS or had full capacity knowledge of the LMS' capability. Many educators
learned about analytics tools informally or by ftrial and error and did not apply them consistently or
strategically. Thus, some important data never got into the mix or could not be fully interpreted.

This theme points to a gaping chasm: while the potential of learning analytics is generally perceived as a
useful tool, the actual knowledge and use of these tools are still very low, particularly from the students' side.
This gap could be bridged by raising awareness and providing analytics literacy in student orientation and
faculty development programmes. It takes both groups without first recognising the existence and benefit of
the tools to fully utilise the LMS in order to achieve learning outcomes or instructional effectiveness.

Theme 2: Barriers to Effective Use

Blackboard indeed provides analytics features, yet faculty and students alike have daunting hurdles to
overcome in their attempts to use them. The first was that instructors find it difficult to interpret data
visualisations. Some found the dashboards too techno or had incorrect labels, making it difficult to glean
valuable insights. For example, if heatmaps or engagement scores were offered, it was not clear how to act
on these visuals to inform key decision points in instruction. Several faculty participants mentioned that the
absence of contextual guidance caused them to avoid using the analytics tools.

Students made it clear that their frustrations rang out from their side. The people who interacted with the
performance metrics became confused about what the data meant or what action to take. For instance, they
could see their grades or the completion rate, but they could not understand how these indicators
represented their learning progress or how to enhance their learning. Students wanted a more intuitive
design with apparent connections between data and actionable feedback. For example, The LMS should
show that the assignment was late or that one missed a quiz but also show this inability to larger learning
objectives or course standing. The other major obstruction was the lack of an official learning curve or
support system. Each group also observed that they would be utilising analytics tools without any or very
little training. Growing institutional support was especially stressed by instructors for developing analytics
literacy. Even if these obstacles are removed, the real potential of learning analytics to improve teaching
and learning is largely unmined.

Theme 3: Recommendations for Improvement

Several constructive recommendations are offered by participants for improving how data analytics are
shown and used in the LMS. Real-time alerts for students and faculty were among the most commonly
suggested features. They wanted instant notifications for missed deadlines, bad scores and inactivity in
discussion forums rather than end-of-the-week summaries. These real-time nudges can lead to taking timely
action and helping them avoid falling behind. Faculty members wanted the possibility of alerts that would
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indicate students at risk based on engagement patterns or because of assessment so that they could step
in earlier.

Another was progress indicators. The students wanted visual representations of how they had performed
timelines or progress bars that could help indicate some pacing and fit of progress. They did not want to
parse grade spreadsheets or static reports; they wanted to see how far they had come on a simple, colour-
coded report with what is left to go.

Both students and faculty suggested crucial formal training on analytics tools. Faculty also felt that analytics
integration needed some institutional support (e.g., workshops, how-to guides, peer mentoring). To
empower students to track and act on their data independently, students proposed embedding data literacy
in orientation sessions or online learning modules.

Participants also suggested improving the user interface of the analytics dashboards. Instead, they
suggested more 'intuitive and user-friendly' designs that would illuminate 'actionable information' over raw
data. Together, these suggestions offer a view of the sort of analytics tools that will inevitably be functional
but will also support learning and teaching in day-to-day, practical ways.

Theme 4: Role of Analytics in Pedagogy

The final theme touches on the emerging importance of analytics to the pedagogy. An analysis of how
analytics tools were used indicated that faculty members better understood student behaviours and learning
needs (Alzahrani & Alzahrani, 2025). These students were described as disengaged, falling behind, or facing
difficulties with specific content areas, and their engagement was identified based on performance data. By
gaining this awareness, they could intervene through emails, one-on-one call-ins or adaptive feedback
strategies that may not have happened without the insight from the analytics.

Additionally, several instructors described how analytics directly impacted the assessment design and
instructional pacing. Some schools revised content delivery or added supplemental materials inspired by
low completion rates or quiz failures in a given module. Others reported using engagement metrics to
determine when to start collaborative activities or break long instructional videos into smaller bits. Feedback
loop—Analytics provides feedback to learners and between teachers, adjusting that pedagogy in real-time.

Meanwhile, some of the faculty began to see analytics as a means to move from a one-size-fits-all teaching
approach to a more differentiated approach. By observing usage patterns and performance trajectories, they
could more effectively respond to the student needs served. However, this was most effective for faculty
who were already data literate or who wanted to be. When used in meaningful ways, analytics supports
pedagogical reflection and improvement, leading to improved learning outcomes and better learning
outcomes. Embedding analytics into curriculum planning and instructional strategy promotes student
success and ongoing teacher improvement.

Discussion

This study confirms that data analytics have great promise for improving course design and enhancing
learning outcomes but have not been very widely employed in educational settings. Given this potential for
transformation, it appears that there are some barriers to the wider use and effective deployment of analytics
tools. If you are going to use analytics to improve teaching and learning, these barriers have to be removed.
The key findings in this study correspond well with those of Ifenthaler & Yau, 2020; Schumacher & Ifenthaler
(2018), namely that there is a frequent 'technical' and training-related limitation for faculty to get involved
with analytics. However, as faculty members in the present study admitted, many faced challenges
translating analytics into their courses because of the technical complexity of the tools as well as the inability
to see what specific use of the tools was appropriate or meaningful in their teaching. This is an indication of
a large lack of the supportive structures that faculty members need. Though faculty wanted to use analytics
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to help design courses, many lacked technical skills or lack of support at the institutional level that would
fully embrace and leverage the potential of these tools. This result reinforces the necessity of an institution
to provide full training programs and easily usable interfaces to make analytics usage easier and more
available to instructors.

The study also demonstrated that if courses utilise multimedia aided with various tools, students are highly
satisfied and have better academic performance. In addition, reinforces the need of the thoughtful course
design in online learning environments effectiveness. Adding multimedia elements to a learning area such
as videos, interactive simulators, data visualisations which are related to analytics make the student
engagement and understanding much higher. Therefore, together with dynamic learning materials, analytics
tools make it possible for instructors to obtain valuable data about student behaviour allowing them to
continuously adapt and refine course content (Kumar et al., 2021; Kyne et al., 2023). By integrating data
driven feedback into the course design, it enables more personalized and responsive learning experiences
that lead to the improved student success.

It also investigated the relationship between the use of analytics for course change and student success
and found that change with data could enhance learning. As stated by Alzahrani & Alzahrani (2025), faculty
were able to use analytics that tracked student engagement and progress in deciding what forms of course
materials and support mechanisms students needed more of. One such as an example is that instructors
who were able to identify which students were struggling early could have taken proactive intervention on
the part of giving additional resources or guidance to help them get back on track before, they fell too far
behind. Thus, this capacity to act on insights from analytics is manifested in a more personalised learning
environment, where students are propped up at the moment when the need arises.

Additionally, the study obtained qualitative data from the students as well as the faculty and with that it was
clear what the users were able to do while working with analytical data. While both groups were interested
in using analytics to inform their decision-making better, many participants believed that the tools were still
not readily accessible, actionable or included in their pedagogical practices. Faculty members were keen to
learn from the data to improve their teaching, but those with the data lacked the expertise to understand it.
Students found interest in getting feedback based on analytics, but many said they did not have enough
knowledge of data to use it to learn better. This implies that for analytics to be effective, they need to be
interpretable and available. Faculty and students need assistance understanding how to read and apply
analysis from analytics tools to make meaningful course design or learning strategy changes based on the
analysis.

This agrees with Alenezi (2021) that for analytics to positively impact education, they must have an
actionable role within pedagogical practices. Additionally, data analytics should not be viewed as discrete
tools but as parts of a larger whole of teaching and learning (Martin, 2011). Institutional support will be
needed to help educators and students understand how to use analytics within the domain of the course
and the learning goals for implementing this integration. Second, the analysis must deliver clear guidelines
to guide both faculty and students in harnessing the insights made available by analytics for the greatest
good.

Under the broader scope of educational technology, this study adds a holistic view of how analytics support
the course design process. It does so by offering insights into the use of the system and the pedagogical
implications of using analytics tools in the classroom. The findings indicate that while the enormous potential
for data-driven course enhancement lies, technical and other obstacles must be climbed first, such as a lack
of training, actionable insights, or simply a 'technical leak'’ from 'day 1' to 'day 13.' According to these findings,
the study recommends how institutions should improve faculty training, make sure that the analytics tools
are easy to use, and tell them where to interpret and take action with the data. If taken, this approach would
raise the effectiveness of analytics in the course design and create a data-literate educational community
where both faculty and students could derive the best insights from the analytics. The use of data analytics
in course design promises excellent results (Fahd & Miah, 2023). However, technical, pedagogical, and
training challenges limit the impact of data analytics in course design in the current state (Albazie, 2023).
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Such barriers can be overcome as institutions provide easier access and more actionable analytics tools for
analytics tools, unlocking the true potential of data-driven teaching and practice, resulting in improved
student outcomes and better course designs.

Conclusions

When implemented effectively, learning analytics hold significant transformative potential for enhancing
online course design and improving student outcomes. These tools give educators and learners real-time
insights on engagement, progress and performance to ensure a more responsive and targeted educational
experience. Nevertheless, the effective use of learning analytics for classroom practice is primarily stifled
by institutional constraints, particularly a lack of sufficient training and the convoluted requirements of the
interface. The data are often underutilised because faculty and students fail to interpret and utilise the data
without sufficient support structures. Several strategic actions are needed to address these challenges.
Institutions should first put regular workshops to 'read' and 'apply' analytics to pedagogy for faculty
development. These sessions should serve as a way for the data to influence teaching beyond technical
instructions and into how to teach data. Simultaneously, in parallel to these LMS platforms, namely
Blackboard, dashboard redesigns must be made to focus on simplicity and clarity. However, current
visualisations are too complex or unintuitive and thus will often encourage their not use. User-friendly
interfaces can be significantly streamlined to enhance usability and make instructors more likely to adopt
them.

In addition, there must be student engagement with analytics from the start. Data literacy navigating
dashboard elements can be integrated into orientation programs to enable learners to assume
responsibility for their progress and make responsible decisions about their study habits. In other words,
policies that formally and positively institutionalise the encouragement and reward of data-driven course
evaluation and curriculum development are also needed. Some policies that encourage innovation,
accountability, and continuous assessment are necessary to integrate analytics into the educational
culture. The last step is continuously taking course design as an iterative process based on analytics data
and students' feedback. By applying this cyclical approach, there is time to adjust as required to align
content with learner needs and institutional goals. Future research should provide a longitudinal account
of how analytics-informed design impacts institutions, disciplines, and populations across various learners.
Therefore, comparative studies could reveal knowledge about which best practices work in which contexts
and uncover context-specific challenges and implementable, scalable implementation models that can be
adapted for varied educational environments.
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