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CONTENT  OVERVIEW

1.  Context – Why data analytics matters in higher education

2. Concept – Understanding data analytics and learning analytics

3. Approach – Practical implementation-Examples 



MOTIVATION
Existence of an enormous amount of data through our daily 

academic activities

Engagement in Learning 
management systems such as 
UFUTURE

Students' assessment
Online learning platform 

Course evaluation –EE, 
SUFO, CDL-CQI 

Attendance 
records 

KEY QUESTION:

Are we utilizing these data to improve teaching and learning?

HEIs- Data-rich
Educational 
Environment



CONTEXT: DATA ANALYTICS IN 
HIGHER EDUCATION 

Why data analytics matters/needed in higher education

The context of data analytics in teaching and learning is shaped by three key developments:

The rapid digitalization 
of higher education

The growing availability of 
learning data

The increasing demand 
for evidence-based to 

support decision-making 
in universities

These developments create a strong foundation for integrating data analytics into educational practice. They open 
new possibilities for improving teaching effectiveness, supporting students more proactively, and ultimately 

enhancing the overall quality of higher education.
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Data Source Example

Student Information 
System (SIM) Enrolment, demographics, etc

Learning 
Management 

Systems 
Student engagement

Assessment systems Quiz and exam results

Learning platforms Discussion participation

Student feedback Course evaluations (EES/SUFO)

Platforms such as MS Teams, UFUTURE @UiTM capture information about how 
students interact with learning materials. These digital traces (footprint) provide 
valuable opportunities. Data is the “new gold” because it provides evidence that 
can guide better academic and institutional decisions.
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Data Availability – Data 
is gold



CONCEPT: DATA ANALYTICS IN 
HIGHER EDUCATION 

To understand the role of data analytics in T&L, one needs to understand the concept of DA
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What is  Data Analytics?

Refers to a systematic process that deals with data to 
discover patterns and generate insights to support decision-

making.



CONCEPT: DATA ANALYTICS IN 
HIGHER EDUCATION 2

Types of DA Answering … Example

Descriptive What happened?

✓ Average grades
✓ course completion rates
✓ student participation levels

Diagnostic Why did it happen?

✓ why students performed poorly on a topic
✓ factors associated with low engagement/focus in 

learning/ class

Predictive What will happen?
✓ predicting students at risk of failing
✓ forecasting students' performance

Prescriptive What action should be 
taken?

✓ recommending interventions
Example: suggesting personalized learning support / 
Change teaching method



Major Application in Higher Education

Educational Analytics
Broad: (Institutional/ System 

Level) 

Focus: Institutional Performance

Example: Graduation rates (GOT), Program 
accreditation indicators,  Resource allocation, 
curriculum effectiveness, Enrollment/GE trend.

Purpose: To improve institutional 
effectiveness

Learning Analytics
Specific: (Teaching & Learning)

Focus: Students’ Learning Behaviour and Outcomes

Example: Early warning for at-risk students' identification, 
analyzing student engagement in online classes,  predicting 

students’ performance, supporting personalized learning, 
improving course design, and evaluating curriculum 

effectiveness.

Purpose: To improve teaching quality and 
students’ learning outcomes 
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Learning analytics helps lecturers answer questions such as:

✓ Which students are struggling?
✓ Which learning activities improve engagement?
✓ Which assessments show low student achievement?
✓ What learning activities contribute most to student success?
✓ Which topics are most difficult for students to understand?
✓ What is the predicted performance of students before the final 

exam?
✓ What group of students has lower performance?
✓ Which assessments show low student achievement?
✓ Why did students perform poorly in Topic 3? 
✓ Why did student engagement drop after Week 6?
✓ Which students are likely to fail the course? 
✓ Which students are at risk of dropping out?
✓ What teaching strategies can improve engagement?   etc… in difficult 

topics?
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APPROACHES: DATA ANALYTICS IN 
HIGHER EDUCATION 

DA Framework:  Measuring data-> Collecting data -> Pre-processing: Cleaning + 
Organizing data -> Analyzing -> Generating Insights -> Decision making    

How to implement data analytics?

Problem/Issue Data 
(input) 

Analytics 
process

Output/Re
sults 

Solution/
Intervention

Big Data?
Data 

Integration? 

Small/ Medium  Data? 
Primary or secondary 

data? 

1 2 3 4 5
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How to implement data analytics?

Knowledge & Skills /Techniques:  
√ Statistics, √ Data Mining, √ Visualization,  √  Machine Learning

Analytics Software: 
Excel, Tableau, Power BI, SPSS, Minitab, R/Python programming, etc. 



IMPLEMENTATION 
(EXAMPLES)



Example 1– Assessing Teaching & Learning 
Effectiveness

Data : Entrance-Exit Survey (EE) – UFUTURE

What insights can we 
gain from this EE-data?

Score:  1 -5



SPSS Output



Objective/Issue To identify students at risk of failing a course.

Data/variables: 1. Previous academic performance
2. LMS activity
3. assignment scores
4. demographic data / Student profile data

DA Outcomes 
(Insights)

A traffic light warning system (Course Signal)
 Green – student is performing well
 Yellow – moderate risk
 Red – high risk of failure

Intervention: Lecturers receive alerts can:
1. Contact students
2. Provide academic support
3. Recommend tutoring/ Recommend personalized learning

Reference:
(Arnold & Pistilli, 2012) 

Course signals at Purdue: Using learning analytics to increase 
student success. Proceedings of the 2nd International Conference 
on Learning Analytics and Knowledge (LAK '12), pp.267–270

Example 2- Learning Analytics Project (Course Signal):  Predicting Students at 
Risk –Purdue University



Objective/Issue To understand which parts of a course/topics are difficult for 
students

Data 1. Quiz score by topic
2. Assignment score by topic
3. Exam question performance (item-level analysis)
4. Percentage of incorrect answers per topic
5. Average score per topic/module
6. Number of attempts per question

DA Outcomes (Insights) If many students perform poorly on a topic such as 
probability/ regression analysis, lecturers may:
1.  Redesign the lecture 
2. Provide additional exercises
3. Change teaching strategies

Related study:
(Hui et al., 2017)

How Can Learning Analytics Improve a Course?
WCCCE '17: Proceedings of the 22nd Western Canadian 
Conference on Computing Education
Article No.: 1, Pages 1 - 6
https://doi.org/10.1145/3085585.30855

Example 3- For Course Design Improvement

https://dl.acm.org/doi/proceedings/10.1145/3085585
https://dl.acm.org/doi/proceedings/10.1145/3085585
https://doi.org/10.1145/3085585.3085586


Example 4 - Students' engagement in Class

Objective/Issue To measure and understand student engagement in class, to improve student 
engagement in learning.

Data LMS data: Login frequency, Time spent on the course page, Number of 
resources accessed, Video viewing duration, Assignment submission time
Assessment Data (Cognitive engagement)
Data from quizzes, assignments, and exams
Attendance (Behavioral engagement)
Demographic data (identify group pattern)
Survey/feedback data (motivational engagement)

DA Outcomes 
/Output/(Insights)

Metrics: Engagement score, Weekly activity index, Interaction network metrics, 
Learning persistence indicators - Early warning signals for disengagement

Insights: Behavioral, cognitive, and emotional engagement in class

Intervention: Enhance through targeted active learning strategies, collaborative 
activities, gamification, and real-time feedback tools.
(Revise notes, teaching strategy/approach, instructor support and 
immediacy)

Related study/ 
Reference: (Gupta, 
2023)

Exploring student engagement in virtual classrooms: a person-centered 
approach using cluster analysis. International Journal of Educational 
Management, 37(1): 117–134



Example 5 - Factors contributing to low focus/ engagement in Class

Objective/Issue To identify factors contributing to low student focus/ engagement in class

Data Target/dependent variable: Focus level (Low, medium, high) 
Input variables: 
Student-related factors: Previous performance, motivation, interest, demographic
Teaching-related factors: Teaching method, use of tech, frequency of feedback
Course-related factors: Difficulty level, Assessment workload
Environmental factors: Class size, Online/physical, Class time (session)
(Require data integration, primary + secondary data).

DA Outcomes 
/Output/(Insights)

The significant factors can be identified using statistical models/ important key 
factors can be ranked using machine learning models.
How much of the effect of the factors can be explained?

Related study:
(Istijanto, & 
Nathalie , 2024)

Factors influencing student engagement and intention to attend lectures. Cogent 
Education, 11(1), 2415287. 

Require: Various sources of data 
integration



DATA ANALYTICS IN HIGHER 
EDUCATION

Challenges 
✓Data quality and reliability
✓ Educators’ data/analytics literacy 
✓Data privacy and confidentiality

Ethical Considerations
✓ Ethical use of student data

.While data analytics offers powerful opportunities, institutions must ensure responsible 
and ethical use of student data. 



CONCLUSION
✓ Data analytics has the potential to transform higher education 

significantly by enabling institutions to make informed decisions, 
enhance teaching strategies, and support student success.

✓ However, its effectiveness depends not only on technology but also on 
the ability of lecturers to interpret and apply data insights meaningfully.

✓ In essence, the goal of data analytics in education is not simply to 
collect data, but to use it meaningfully to create more effective 
teaching and learning environments.



Q&A

Thank You

----------

 
Contact: norshahida588@uitm.edu.my

Tel: 019 2635867

mailto:norshahida588@uitm.edu.my
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