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EEL G ET o) SR Learning analytics is a new and promising field of study in education
that seeks to capture, analyze and report data about learners and their learning environment for

the purpose of optimizing learning and its environment. Data and analytics are the two main
keywords for learning analytics, where data is the feeder of analytics to provide evidence-based
insights about teaching and learning. Although learning analytics has been of interest to many
scholars during the last decade, little research has been done to provide a comprehensive
framework of learning analytics. This study aimed at identifying learning analytics components in
education to provide a conceptual framework for optimizing learning.

This is a qualitative study in which the design of the study is content analysis. The
thematic analysis which is the research method suggested by Braun and Clarke was used in the
following six steps: (1) familiarizing with collected data, (2) generating the initial codes, (3)
searching for the themes and components, (4) reviewing the potential themes and components,
(5) defining and naming the themes and components, and (6) reporting the results. In this study,
14 experts in the field of learning analytics were interviewed. Purposeful sampling method was
used to select the participants. Moreover, the strategy for selecting these experts was based on
the relationship between their theoretical and research activities. The reason why 14 experts
were interviewed is the theoretical saturation which means data collection process continues
until no new data is collected. That is to say that the theoretical saturation method was used to
determine the sample size. To collect data, unstructured interview was performed. Data analysis
was performed in three stages including open coding (line by line coding), axial coding (combining
codes and developing a category of more general concepts) and selective coding the process of
choosing one category to be the core category, and relating all other categories to this category).
MAXQDA software version 2018 was used to run data analysis. The validity of the findings was
assessed by the content validity index (CVI) and the reliability of the findings was determined
based on Cohen’s Kappa coefficient.

The results showed that learning analytics is comprised of seven main components,

including environment (background, culture, communication), objectives (optimization, learning,
recognition, awareness of the process of learning, feedback, self-regulation, personalization,
motivation, supervision, and assessment), stakeholders (learners, teachers, learning designers,
administrators, and parents), data (meta-data, meaningful data, academic background data,
academic data, performance data, interaction data, and psychological data), levels of analytics
(descriptive, diagnostic, predictive, and prescriptive), process (collection, analysis, report, and
interpretation), and technique (analysis of social networks, clustering, categorization, prediction,
regression, decision tree, factor analysis, discovery of association rules, discovering sequential
patterns, and descriptive analysis), which altogether provide the conceptual framework of the
learning analytics components in teaching for optimization of learning.
Based on the findings of the study, the users of learning analytics in education can be
recommended to consider these seven components when they are using them to optimize
learning. Based on the findings, recommendations for future research and practical activities are
made.
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Table 1: Demographic information of the participants of the study

G (09

F Pct
35 5 %35
(Female)
i Syo 9 %65
(Gender) (Man)
s 14 %100
(Total)
labls’ 7 %50
(Canada)
155 50l oameie YL 1 %7
(USA)
Wl 2 %14
(Australia)
555 Sldsil 2 %14
(Country) (UK)
ol 1 %7
(Iran)
il 1 %7
(The Netherlands)
s 14 %100
(Total)
) gl S 2 %14
(M.A)
S e S5 12 %86
(Degree) (PhD)
s 14 %100
(Total)
LoalS iy oKl 5 %37
(University of British Columbia)
58 orserbs oSl 2 %14
(Simon Frazer University)
SlndSl oT olEils 2 %14
(Open University of UK)
e oSl 1 %7
(University of Michigan)
. s 5538 oS 1 %7
(Ins:t“ui:on) (University of Technology Sydney)
ez Gl olSils 1 %7
(University of South Australia)
18 el oSl 1 %7
(University of Amsterdam)
il (S35 pole olStils 1 %7
(Virtual University of Medical
Sciences)
s 14 %100
(Total)
sole ol 11 %79
(Faculty member)
ERCRIERR 1 %7
(Learning designer)
CoaBye Gpgi Sl 1 %7
(Position) (Research analyst)
G5k 5551y Laasiie 1 %7
(Learning Analytics expert)
Js 14 %100

(Total)
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Table 2: Open coding results for extracting codes of learning analytics components

ojlod RYVO sl S wges

(N) (Theme) (F) (Sample code)
1 oslal b 1 “Just because students have interacted or engaged with content, it doesn’t mean they’ve learned anything, so
(Meta-data) the ability to tag data, see the content of interactions and the details of engagements and track these tags over

time would be more meaningful — this becomes meta data (data about data) which may tell us more about
whether learning has occurred and to what degree.” (14QSS)

2 o sine slaools 2 “meaningful data related to both the quality and quantity of engagement, that is both viewable to the instructors
and to the students about these interactions can have valuable effects, both in terms of self-regulation of

(Meaningful data)
learning and for developing instructor-led interventions.” (14QSS)

3 [ 2 “Constructivist learning analytics are also associated with reflection and can be used to support and encourage
(Reflection) reflection.” (12QRF)
4 ehiiags 5 Sl 3 “Constructivist learning analytics are also associated with reflection and can be used to support and encourage

reflection. They can also be used to support the development of self-regulation — and self-regulation skills are
increasingly important as more learning moves to informal environments, or to massive environment here there
is little or no individual support for learners.” (12QRF)

(Self-regulation
learning)

5 Oledas 3 “Constructivist approaches also take context into account, so the design and implementation of analytics need to
take learners and teachers into account — ideally engaging them in the process of development from the very
beginning. Analytics should solve problems that learners and teachers actually have, rather than problems that
researchers think they might have.” (12QRF)

“Learning analytics are for learners and for instructors.” (11NPW)

(Teachers)

6 RAR AN 4 “But, there is one thing that may be is different and then there is analytics for whom? Is analytics for the
instructors or teachers? Analytics for the students? And I think in the case of constructivism, analytics for
students may matters more.” (5EIR)

“Constructivist approaches also take context into account, so the design and implementation of analytics need to
take learners and teachers into account — ideally engaging them in the process of development from the very
beginning. Analytics should solve problems that learners and teachers actually have, rather than problems that
researchers think they might have.” (12QRF)

(Learners)

7 ezl glaass o 3 “How can we support students to engage in dialogue that supports learning, to engage productively in social
networks that support learning, and to interact in ways that support learning? This isn’t just about data and

(Social network
analytics, it’s about more basic questions related to how learning takes place.” (12QRF)

analysis)

8 & S o 3 “Therefore, really they should have a certain level of access to and choice in analytics that are available to them
to help be better informed as learners and be help them to make decisions learners.” (7JLL)
“well learning analytics if provided to students in a constructivist learning environment might better help them
to make decisions in their control of learning.” (7JLL)

(Decision making)

9 sl ) 28T 4 “the analytics available to show them so they could see what’s happening in their course with their peers as
they’re studying.” (6FLM)

(Awareness of
“giving students greater awareness of their own learning activity.” (4DCR)

process)
10 3,555k 2 “Because in the constructivism students need to know how they are doing. So, what analytics does essentially is
(Feedback) providing feedback to the students.” (SEIR)
11 sl 1 “learning analytics for learners as one of the tools that is helping them to learn better or motivate them to put
(Motivation) more effort into work and so on.” (8HMH)
12 LLs) 3 “Atool like Threadz, for example, can assist students in reflecting on how they are engaging with their peers (and

which peers they have not yet engaged with). This could aid students in branching out in their discussions,

(Communication)
intentionally seeking out those who they have not worked or 3spoken with previously.” (10MNS)

13 ezt 3ilg gloosls 3 “historical learning analytics how students performed in previous iterations of the course. Students who are

going to be taking the course how they have performed in other courses in their prior pathway to that, can help

teachers when they are actually designing a course, make some design decisions like delivering which may be the
content can be pitched to the students.” (7JLL)

(Academic
background data)

14 -63) oS 4z sl Ty 10 “analytics for whom? Is analytics for the instructors or teachers? Analytics for the students?” (5EIR)
(i “learning analytics is any type of analyzed that helps students, teachers, institutions.” (7JLL)

“Learning analytics are for learners and for instructors. Some data that are generated shape how learners engage
with inflexible features of a design (e.g., lab apparatus, problems assigned) and with flexible features (e.g.,
options to skip ahead a few pages; search the internet). Other data shape how instructors refine/adapt a learning
design, e.g., skip the review, elaborate a principle.” (11NPW)

(Analytics for whom)
(stakeholders)

15 LAt 4 “I am more interested for me as the educator to be able to capture good analytics that let me look back on the
design and see if | am really achieving the kind of engagement that | am looking for. So, probably my interest is

(Diagnosis)
more diagnostic.” (6FLM)

16 S99y 5 “we should be mindful of the culture and the context in which people are learning.” (3CBR)
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(Context)
17 K

(Culture)
18 Sl

(Collecting)

19 Jdos

(Analysis)
20 oo

(Interpretation)

2 S5
(Report)
22 650k it
(Learning
optimization)

23 05,50k 5 ples
(Teacher and learner)

24 $38Ts 5 heoss 385
(Descriptive analytics
and diagnostic
analytics)
25 &3,Skes o3l

(Performance data)

26 shelss ools
(Interaction data)

27 olly
(Parents)
28 elasly eols

(Psychological data)

29 Slaal
(Objectives)
30 SreS sl
(Prescriptive
analytics)
31 bS5

(Techniques)

32 heaxs sbaools

(Academic data)

33 Olrae 5 6ok ok
(Learning designers
and administrators)

34 ot 695y
(Predictive analytics)

35 &l gl
(Personalization)
36 sty o)l
(Monitoring and
assessment)

“...the first question to ask is why you want to use learning analytics in this context.” (10MNS)
“use of educational data in the context it was collected.” (13PST)

“we should be mindful of the culture and the context in which people are learning.” (3CBR)

“So this involves of course how can get the data.” (SHMH)
“...it mentions using data, collecting, analyzing, interpreting data.” (6FLM)
“looking into different kind of data that we can get.” (9LNB)

“...it mentions using data, collecting, analyzing, interpreting data.” (6FLM)
“learning analytics is any type of analyzed that helps students, teachers, institutions.” (7JLL)

“..it mentions using data, collecting, analyzing, interpreting data.” (6FLM)

“learning analytics is the measurement, collection, analysis and reporting of data about learners and their
contexts.” (12QRF)

“...for purposes of understanding and optimizing learning and the environments.” (12QRF)

“if you ask me who would benefit most from learning analytics, | would say that teachers and learners would
benefit the most.” (7JLL)

“I believe we could see learning analytics in different levels. The most basic level of any learning analytics efforts
is to explain what is happening and in the second level, it aims to find exceptions, trends, and differences within

data reports.” (11NPW)

“We all know that data is the core of learning analytics. Without data we have nothing to present. | Think, it is

important to know what types of data we need to collect. If you ask me, | would say performance data could tell

us more about students’ learning.” (7JLL)

“One thing that | am personally interested to know is how students are interacting in the class and what kind of

social networks are made between students. This kind of information could help me to improve students’
engagement, interaction and participation in the class.” (13PST)

“I think that parents as one of the stakeholders of learning analytics have been overlooked in the most research.

LA could help parents to know how their child is doing in the class.” (12QRF)

“I believe that it would be also interesting to collect data about students” psychological features, such as their

learning style, attitude, self-esteem, and social skills”. (LAER)

“The first things which is critically important to know is that what we want from learning analytics. We need to

know what goals can be and should be achieved by performing learning analytics.” (2BAP)

“The most complicated level of learning analytics that might we have not reached out there yet is to have

prescription form analytics. This is where learning analytics might guide us. However, we must be careful about

technology trap here.” (5EIR)

“We need to know how data is collected and analyzed. This is an important part of any learning analytics process.

This is where we get to know learning analytics techniques. Techniques such as regression, clustering,
classification, prediction, and relationship mining” (8HMH)

“One thing that is really important to be aware of is the methods and techniques can be used to analyze data for

responding different educational questions. The most commonly used techniques are social network analysis,
clustering, classification, regression, decision tree, descriptive analysis, factor analysis, relationship mining,
discovery mining, and association rules.” (10MNS)

“| believe that data varies a lot and different data tell us different things. The more data is available, the more we

know about learning. One kind of data is academic data that tell us about students’ academic background.”
(3CBR)

“Learning analytics could also benefit course designers and institutional leaders. The reports provided for them
can help course designers to make better decisions in order to improve curriculum planning and help institutions

to make evidence based decisions.” (6FLM)

“I think predication algorithms are the most commonly used techniques in learning analytics. Predictive analytics
tell us what would happen. We could predict students’ performance, learning success and students’ drop out.”

(11INPW)

“what | like about learning analytics is its potential to provide personalized learning. LA captures data about each

learner and provides insight about his/her learning process.” (4DCR}

“Learning analytics let us to track learning process and monitor their learning activities.” (9LNB)
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Table 3: Axial coding results for identifying learning analytics components
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