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Learning analytics

In the past decade, "learning analytics" has become one of the fields of educational 
technology that receives growing attention from educational researchers and practi-
tioners (Hui and Kwok 2019). There are no generally accepted definitions of learn-
ing analytics but the most widely referenced one was defined by the 1st Interna-
tional Conference on Learning Analytics and Knowledge: “Learning analytics is 
the measurement, collection, analysis and reporting of data about learners and their 
contexts, for purposes of understanding and optimizing learning and the environ-
ments in which it occurs” (Long and Siemens 2011). It is expected that, from the 
traces left by students and teachers in teaching and learning, learning analytics can 
enhance understanding of learning behaviors (Wong and Chong 2018); provide use-
ful suggestions for policymakers, instructors, and learners (Hwang et al. 2014); and 
help educational practitioners to improve teaching and learning effectiveness (Bien-
kowski et al. 2012).

Learning analytics involves the use of a broad range of data and techniques for 
analysis, which includes the development of metrics (such as predicators and indica-
tors for various factors) to understand the current situation and measure teaching and 
learning effectiveness, the use of different educational technologies to visualize and 
interpret data and to prompt remedial actions, and the refinement of the metrics and 
derivation of interventions to shape the learning environment (Avella et  al. 2016; 
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Baker and Siemens 2014; Wong 2017). Over the past decade, enabled by many tech-
nological innovations, the teaching and learning process has been undergoing a lot 
of revolutionary changes, not only on instructional design and delivery but also on 
student advising and assessment (Fu et al. 2019). Massive open online courses are 
a good example. There inevitably generates a vast amount of learning-related data. 
Along with the rapid development of Internet and mobile technologies, learning 
analytics make use of big data for analyzing the vast amount of data obtained from 
the teaching and learning process (Aldowah et al. 2019; Baker and Inventado 2014).

The trend of learning analytics

By searching for article-type studies from the SCOPUS database using the keyword 
“learning analytics” or “learning analytics,” it was found that the number of publica-
tions has increased at a fast pace since 2011 (see Fig. 1), showing the rapid growth 
of techniques, methods and applications of learning analytics. 

Figure 2 shows the number of studies on learning analytics for individual appli-
cation domains. Learning analytics are closely related to educational technologies, 
techniques in Computer Science and Decision Science. Thus, the top application 
domain is Computer Science (3073) and there are over a hundred of studies in Deci-
sion Sciences (182). Figure 2 also shows that learning analytics has been applied to 
a variety of other subjects, e.g., Social Sciences (1818), Engineering (603), Mathe-
matics (492), Psychology (156), Arts and Humanities (110), Nursing (57), Business, 
Management and Accounting (94), Medicine (65). 

Figure 3 shows the number of studies on learning analytics published with differ-
ent keywords whose count is larger than 92. These keywords showed that learning 
analytics tools are commonly used in e-learning in the context of online learning 
and blended learning (e.g., e-learning, online learning, MOOC). Researchers and 
education practitioners are interested in learning analytics from pedagogical aspects 
(e.g., curricula, self-regulated learning, learning processes) and from technological 
aspects (e.g., data mining techniques, data visualization techniques, learning man-
agement systems). Excluding the keywords that are very general such as learning 
analytics, students, education, teaching, the top ten keywords are E-learning (863), 
Learning Systems (644), Computer Aided Instruction (569), Data Mining (478), 
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Fig. 1  Number of studies on learning analytics published in the SCOPUS database
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Educational Data Mining (312), Curricula (276), Big Data (239), Visualization 
(237), Learning Management System (194), Social Networking (online) (187).

Trends and innovative practices of learning analytics reported in this 
special issue

Although the number of studies on learning analytics is increasing at a fast pace, 
researchers and education practitioners have reported various problems in design-
ing learning analytics tools and applying learning analytics in teaching and learn-
ing (Wilson et al. 2017). For example, the design and implementation of learning 
analytics tools are largely driven by IT departments or learning analytics specialists, 
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Fig. 2  Number of studies on learning analytics for individual application domains
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Fig. 3  Number of studies on learning analytics published with different keywords
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which is a challenge to many educators; the application of learning analytics is also 
costly in terms of time, experience, and money (West et al. 2016).

The purpose of this special issue is to explore new trends and innovative practices 
of learning analytics from both pedagogical and technological perspectives. A total 
of five articles appearing in this special issue are the extended and revised versions 
of selected papers from the 4th International Symposium on Educational Technol-
ogy (ISET 2018) and the 11th International Conference on Blended Learning (ICBL 
2018) held at the Kansai University, Osaka, Japan, during July 31, 2018 to August 
2, 2018. ISET 2018 and ICBL 2018 were jointly organized by the Kansai University 
and the City University of Hong Kong, and co-organized by the Hong Kong Society 
for Multimedia and Image Computing, the Japan Society for Educational Technol-
ogy, and the Japan Association for Educational Media Study.

The five articles present studies on learning analytics from pedagogical perspec-
tives and technological perspectives, respectively, from elementary to higher educa-
tion level.

The first article entitled “A review of learning analytics intervention in higher 
education (2011–2018)” focused on using learning analytics to deliver early inter-
vention, which investigates those students who are likely to fail in their studies and 
provide them with just-in-time and personalized support. While intervention was 
claimed to be the biggest challenge in learning analytics, only few studies have 
addressed this issue. The article provides a meta-analysis of learning analytics inter-
vention in higher education level during 2011 to 2018, and reviews 24 case stud-
ies. It identifies that most of these studies offer intervention as personalized recom-
mendations and visualizations of learning data. These interventions mainly aim to 
increase students’ study performance, offer personalized feedback and improve stu-
dent retention. The article also identifies frequently used types of data for perform-
ing learning analytics intervention.

The second article entitled “Does group size influences middle school students’ 
interaction in online forums?” studies how middle school students interacted with 
each other in online forums regulated by grouping and non-grouping strategies, 
where learning analytics are applied in the pedagogical perspective. Two cohorts of 
40 students on a seven-day course participated in the online forum discussions with 
one divided into five groups and another without any grouping. From the student 
interaction data collected from the online forum, social network analysis and content 
analysis are adopted, respectively, to find out the structure and quality of students’ 
interaction. This article shows that grouping does not affect the quality of individual 
posts, but leads to interesting and meaningful impact on students’ interaction in the 
forums.

The third article entitled “How to facilitate self-regulated learning? A case study 
on open educational resources” focuses on students’ Self-Regulated Learning 
(SRL), which includes setting the learning plan and goals, and then requires the stu-
dents to regulate and evaluate the learning process independently. The article studies 
how SRL can be facilitated when traditional teacher-centered classroom teaching is 
replaced by blended learning using open educational resources on an online platform 
called i-Classroom at the elementary school level. The article applies learning ana-
lytics in the pedagogical perspective, and evaluates how the three aspects of SRL, 
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namely learning motivation, learning management, and self-assessment, are affected 
according to different characteristics of the students. Strengths and weaknesses of 
the proposed methods are identified which provide insights for other researchers and 
education practitioners to promote students’ SRL.

The fourth article entitled “College students’ cognitive learning outcomes in 
flipped classroom instruction: a meta-analysis of the empirical literature” provides 
a meta-analysis of how flipped classroom instruction, a type of blended learning, 
affects college students’ cognitive learning outcomes. It performs a moderator varia-
ble analysis to identify that the pedagogical approach was the only significant factor 
examined that affects the effectiveness of flipped classroom instruction. The article 
suggested that the flipped classroom instructional model helps college students to 
improve their cognitive learning and it is even more effective when instructors inte-
grate individualized active and collaborative pedagogical approaches.

The fifth article entitled “Modified recommender system model for the utilized 
e-Learning platform” focuses on an innovative approach to content creation and a 
recommender system of learning material in college e-courses, which adopts learn-
ing analytics in the technical perspective. It presents the design of a recommender 
system model based on learners’ ratings and content-based filtering, and shows how 
to enhance students’ learning performance by suitable guiding in the e-learning plat-
form, by students’ involvement into the creation of study material and participation 
in the selection of the appropriate e-study material via students’ instructor and sys-
tem-generated ratings.

Conclusion

From the above-mentioned papers, it is evidenced that learning analytics can be 
applied to different stages of teaching and learning and in various settings, rang-
ing from pedagogical to technological perspectives, and from elementary to higher 
education level. They identify some recent trends and innovative practices of learn-
ing analytics, which not only provides good indicators for education practitioners 
to adopt learning analytics but also inspires researchers to find valuable research 
directions.
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