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Abstract
The literature until 2020 has forecasted a significant uptake of learning analytics (LA) to 
support learning design in higher education. However, there remain only a few investiga-
tions into teachers’ course design practices and their perspectives on LA as a tool to sup-
port their design practices. This paper presents findings from an examination of 16 univer-
sity teachers’ design practices and perspectives on LA at two Norwegian universities (The 
University of Oslo and Oslo Metropolitan University). On one hand, findings identified 
situational factors, feedback sources and teachers’ intuition as key influencers of teachers’ 
course design decisions. On the other hand, guided by principles of the technology accept-
ance model, this study identified mixed reactions amongst teachers regarding the aware-
ness, understanding and potential use of LA to support course design practices. In particu-
lar, most teachers appreciated the formative and normative value of LA to provide more 
objective evidence about students’ learning patterns and to shape learning trajectories, but 
some were skeptical about the evaluative role where LA is used to evaluate teachers’ and 
students’ performance based on unnuanced data (e.g. no theory guidance) with limited 
depth in observation. This article contributes to the understanding of factors fundamen-
tal to linking LA to teachers’ course design practices by synthesizing findings to propose 
a ‘bi-directional LA-course design’ conceptual framework that clarifies key elements that 
influence teachers’ design practices and highlighting their implications for LA integration.
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1 Introduction

The need to improve the quality of higher education has fostered an interest in integrating 
technology tools to support teachers’ pedagogical practices (Bennett et al. 2015). Over the 
past decade, this interest led to the development of tools to help create improved online 
learning experiences, specifications to underpin designs of educational systems and reposi-
tories to share examples (Bennett et al. 2015). A more recent strand of research, learning 
analytics (LA), is receiving increased attention, partially because of its promising potential 
to assist educational institutions and teachers to improve their design practices (Rienties 
and Toetenel 2016). Emerging from educational technology, artificial intelligence, educa-
tional data mining and related fields, LA concerns the collection, measurement, analysis 
and reporting of data about learners and their context to optimize learning and teaching 
(Siemens 2013). LA systems use and analyze learners’ behavioral and interaction data 
mainly from online learning systems, which enables ecologically more valid research 
since no interruptions to authentic student learning processes are necessary to collect LA 
data (Berland et  al. 2014). From this perspective, the promises of LA are timely, given 
the increasing spread and use of online learning environments (e.g. learning management 
systems) for teaching and learning within higher education institutions for purposes like 
identifying low performing students (Saa et al. 2019), monitoring students’ online social 
learning behaviors (Kaliisa et al. 2019) and supporting course design practices (e.g. plan-
ning, sequencing, feedback, assessment and redesigning of learning activities) (Rienties 
and Toetenel 2016).

The research reported herein was conducted with 16 teachers at two Norwegian uni-
versities (The University of Oslo and Oslo Metropolitan University) by the use of semi-
structured interviews. The aim is to advance our understanding of teachers’ course design 
practices and perspectives towards LA as a potential tool to support course design prac-
tices. As a constructive contribution, this study proposes a conceptual framework that clar-
ifies key elements for the proper alignment of LA with design practices based on views 
expressed by teachers. Next, we provide relevant literature on teachers’ LA experiences 
and design practices. We then state the aim and study research questions, followed by a 
brief description of the study’s conceptual framework, including the technology acceptance 
model (TAM). Subsequently, we present the methodology and findings, before discussing 
the findings and presentation of the proposed bi-directional LA–LD model and an exem-
plary case study detailing its application in practice. The paper ends with a conclusion 
highlighting key implications and suggestions for future research.

2  Background

2.1  Teachers’ Learning Analytics Perspectives

Research investigating teachers’ experiences with LA has garnered mixed reactions (How-
ell et al. 2018; Ifenthaler and Yau 2019). In a mixed-methods study conducted among 276 
academics in Australia and New Zealand, West et  al. (2016) found 37% of participants 
reported LA as a potential tool to assist teachers’ decision-making. Other empirical stud-
ies have shown that teachers found LA reports useful for diagnosing and intervening dur-
ing student activities (van Leeuwen 2019). Research has shown that the deeper analysis 
of summative reports generated by LA tools helps teachers to understand individual and 
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collaborative students’ learning behaviors and domain-specific effects of courses (Ifenthaler 
2017). More recently, Muljana and Luo (2020) explored the perception of instructors 
regarding the intent and actual practice of LA, and the majority admitted that LA had great 
potential (e.g. gaining insights into students’ learning behaviors), even though adoption 
was limited.

Nonetheless, other studies have reported negative experiences regarding LA from the 
teachers’ perspective. For instance, Corrin et al. (2013) in studying staff associated with 
teaching and learning at the University of Melbourne noted teachers found the accurate 
tracking of students’ online engagement (e.g. counting the number of times students visited 
course pages for learning purposes) was challenging. The same concern was reported in 
a large-scale longitudinal study of 1159 teachers using LA over four years, wherein most 
teachers found that, although the LA system was relatively easy to use, the more difficult 
decision was how to act on the provided analytics to effectively intervene (Herodotou et al. 
2019).

Teachers have also noted insufficient support (e.g. training) and communication as a 
challenge to implementing LA (Tsai and Gasevic 2017). For example, Rienties et  al. 
(2018) in an embedded case study amongst 95 teachers at a large distance-learning univer-
sity found teachers indicated a need for training and follow-up support to use LA tools. In 
the same vein, adequate time to learn and implement LA has been reported as another chal-
lenge with teachers having insufficient time to review LA visualizations (Herodotou et al. 
2019). This implies teachers may demand extra resources and peer support to adopt LA, as 
noted by Ifenthaler and Yau (2019) in their study that involved 37 German higher educa-
tion teachers. Similarly, Muljana and Luo (2020) concluded that teachers’ adoption and 
perception of LA is largely affected by social influences and facilitating conditions.

2.2  Teachers’ Design Practices

Early studies identified several factors influencing teachers’ course design practices. For 
instance, researching the design context of 30 Australian university teachers, Bennett et al. 
(2011) found institutional policies and practices were key factors determining the way 
teachers plan, assess and revise courses. Similarly, Nguyen et  al. (in press) conducted a 
mixed-method study into how teachers design for learning in online and distance educa-
tion. The findings showed that institutional policies and management are important fac-
tors affecting teachers’ course design processes. Other research has reported teachers to 
rely on insights from summative and formative assessments (e.g. mid- and end-of-term 
assessments) as well as the different assumptions about students, to make necessary design 
changes (Bakharia et al. 2016; Black and Wiliam 2009; Lockyer et al. 2013). However, as 
identified in previous studies (Lockyer et al. 2013; Berland et al. 2014), such approaches 
provide limited support to teachers concerning real-time course adaptation since they are 
less precise and take much longer to compile. This calls for a rethinking of the design pro-
cess by use of appropriate mechanisms (e.g. LA) to support teachers in making timely and 
pedagogically informed course design decisions.

To address concerns in teachers’ design practices, recently, researchers have begun to 
align course design with LA to enable a reciprocal relationship between the two elements 
(Nguyen et al. 2018). Several authors have argued that, in an effective teaching practice, 
course design establishes learning objectives and pedagogical plans, which can be evalu-
ated against outcomes captured through LA in contexts where relevant technological tools 
(e.g. LMS) are used for course design purposes. Simply put, LA can help inform teachers 
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on the success and outcomes of their course designs by providing real-time evidence of 
design impact, such as engagement patterns, learning paths and time consumed to com-
plete activities (Mor et al. 2015; Nguyen et al. 2018). If taken advantage of, teachers can 
act accordingly with adaptive teaching and micro-interventions (Ifenthaler et al. 2018).

2.3  Aims and Research Questions

Although research suggests the potential of combining LA and course design practices, 
before this integration is fully realized, it is necessary to understand teachers’ course design 
practices, because the failure to understand teachers’ practices and constraints is a hall-
mark of many educational technology innovations’ failure to achieve success at the practi-
tioner level (Shibani et al. 2019). More precisely, unanswered questions remain about what 
shapes university teachers’ course design practices, what stage of the design process LA 
supports would be most helpful, and the factors that should be considered to support this 
integration. This would support the integration of LA and course design based on empiri-
cal evidence, not presumptions about the design process (Bennett et al. 2015). The need for 
accounts of teachers’ course design practices aligns with Bennett et al.’s (2011) argument 
for understanding teachers’ challenges and their scope before suggesting the implementa-
tion of new ideas into teaching practices. A recent systematic literature review concerning 
learning design tools found that, even though teachers are the final users of the proposed 
methods and tools, out of the 20 reviewed studies, only three (e.g. Bennett  et al 2015; 
Arpetti et al. 2014; Laurillard 2013) explored teachers’ actual design practices and needs 
(Dagnino et al. 2018). At the same time, Sergis and Sampson (2017) concluded that few 
LA studies have addressed the aspect of supporting teachers’ reflections on course design. 
The lack of studies specifically dedicated to understanding teachers’ design practices and 
needs can be considered a gap in the field. Therefore, the first research question will con-
tribute to this gap, focusing on identifying driving factors that shape university teachers’ 
design decisions.

RQ1: What are the driving factors behind university teachers’ course design practices?

Besides, to enable greater opportunities for LA integration into teachers’ practice, it is 
important to unpack teachers’ LA perspectives, particularly to support course design prac-
tices. It is also important to uncover why some teachers might be more willing and able 
to adopt LA for course design purposes than others, and the kind of LA they perceive as 
important to support course design practices. Simultaneously, as noted by Howell et  al. 
(2018) and Ifenthaler (2017), LA’s successful implementation and maintenance depends 
on involving intended end-users (e.g. teachers and students). However, very little attention 
has been devoted to understanding what teachers think about LA, what their practice is 
and how LA could address everyday pedagogical challenges (e.g. making informed design 
decisions, giving timely feedback). More importantly, there is a need to examine teachers’ 
contextual pre-conditions for using LA in everyday practices. It is particularly important to 
advance research work seeking to align LA to course design and to guide the vast number 
of institutions exploring whether to start using LA (Ferguson et al. 2016). Consequently, 
by considering these important but underrepresented views, our second and third research 
questions explore teachers’ LA perspectives and derive their implications for LA to support 
design practices.
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RQ2: What is the current university teachers’ state of awareness, acceptance, needs and 
perspectives about LA?
RQ3: What are teachers’ expectations for using LA to support course design?

We employed the technology acceptance model (TAM) (Venkatesh and Davis 2000) as the 
theoretical lens to interpret teachers’ beliefs about LA. TAM distinguishes perceived ease 
of use (e.g. perceived effort needed to use LA) and perceived usefulness of technology 
(e.g. extent a teacher believes LA use will, for example, enhance their teaching quality) 
as key drivers for teachers’ adoption. TAM’s influence was shown in previous LA-related 
research (Rienties et al. 2018), hence being a suitable model to use in this study. By using 
TAM, we expect to gain unique insights into potential reasons for teachers’ beliefs and 
needed implementation requirements to support LA’s successful adoption.

3  Methodology

3.1  Research Design, Context, Participants and Demographics

This study used a qualitative approach to elicit context-rich teacher-focused perspectives 
and practices of LA and course design. The sample consisted of 16 university teachers 
(male, n = 10, female, n = 6) from different disciplines and academic levels at two campus-
based Norwegian universities (one research-The University of Oslo- and one profession 
oriented-Oslo Metropolitan University). The two institutions are both at the initial stages of 
exploring possibilities of implementing LA, with small-scale implementation (e.g. piloting 
scales by individual researchers at a course level) but without institution-wide scale uptake. 
We assumed teacher norms and practices could vary between educational institutions and 
disciplines. Thus, participants were selected from different universities and disciplines to 
enrich our analysis, as previous studies recommended (Howell et  al. 2018). Participants 
were strategically selected (Bryman 2016) through institutional networks based on disci-
pline, affiliation, and teaching experience. Table 1 summarizes teachers’ profiles. Poten-
tial participants were emailed a letter explaining the study’s purpose and seeking their 
informed written consent. From the 20 teachers invited, 16 accepted and were interviewed. 
All interviews were face-to-face. Written informed consent approved by the Norwegian 
National Center for Research Data was gained before interviews started. All personal infor-
mation was anonymized.

3.2  Methods of Data Collection and Analysis

3.2.1  Interviews

Data were collected using a semi-structured interview protocol structured around four sec-
tions (supplementary material Appendix 1). Teachers were initially asked about their role 
and teaching experience to establish rapport. Later, teachers were asked about their course 
design practices, followed by questions about teachers’ LA perspectives. The fourth section 
stimulated discussions about the ways teachers perceived LA as a potential tool to support 
design practices. The interview protocol was devised based on the prior review of research 
on teachers’ design practices (Bennett et al. 2015) and LA (Howell et al. 2018). The proto-
col was piloted with two teachers based at the authors’ department before interviews. The 
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interviews were audio-recorded and transcribed verbatim. The first author conducted all 
interviews, which lasted between 30 and 60 min (median: 35 min). As LA is an emerging 
area of research and practice, we introduced visual mediating artefacts (e.g. LA visualiza-
tions) during interviews to encourage in-depth discussion and reflection about this field. 
Visualizations shown to participants depicted an example of LA visualizations adapted 
from empirical studies (Rienties and Toetenel 2016). Vignettes were evaluated by an LA 
expert who judged their suitability for the study. After transcribing, member validation 
(Bryman 2016) was conducted by seeking additional input during the processes of ana-
lyzing data. In this case, we shared interview transcripts with individual participants to 
provide opportunities for questions, critique, feedback and affirmation. Through this pro-
cess, six participants freshly illuminated and provided new data on some questions, which 
provided an opportunity for reflexive elaboration (Bryman 2016). The remaining 10 par-
ticipants approved the transcripts as true and accurate with no further additions or subtrac-
tions, which ensured the qualitative credibility of findings (Bryman 2016).

3.2.2  Mini‑Survey

We administered a mini-survey to explore teachers’ beliefs about the ease of use and use-
fulness of LA tools on five-point Likert scales (Table  2). The survey was administered 
after each interview, enabling us to capture teachers’ LA perceptions using TAM, a well-
researched model reported as reliable in predicting technology use (Rienties et al. 2018). 
As most TAM questionnaires have focused on users and students, not teachers, we adapted 
the mini-survey in line with Rienties et al. (2018). Consequently, we rephrased items to fit 
our teacher context. A think-aloud approach was used; participants were asked to explain 
their thoughts as they reviewed each survey item. This process helped clarify questions 

Table 1  Demographic characteristics of participating teachers

No Institution Discipline Teaching method Years of teach-
ing experience

R1 Research intensive Education Face-to-face < 5
R2 Research intensive Education Both face-to-face and online > 20
R10 Research intensive Education Face-to-face < 15
R14 Research intensive Education Face-to-face < 8
R15 Research intensive Education Face-to-face < 10
R16 Research intensive Education Face-to-face < 15
R3 Research intensive Computer science Both face-to-face and online > 30
R6 Research intensive Computer science Face-to-face > 20
R7 Research intensive Computer science Both face-to-face a online < 10
R8 Research intensive Computer science Face-to-face > 30
R9 Research intensive Mathematics Both face-to-face and online > 20
R4 Profession-oriented Education Both face-to-face and online > 25
R11 Profession-oriented Education Both face-to-face and online < 15
R12 Profession-oriented Education Both face-to-face and online < 5
R13 Profession-oriented Technology Both face-to- face and online > 28
R5 Profession-oriented Business Face-to-face < 8
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some participants found challenging to interpret, thus ensuring construct validity (Bryman 
2016).

3.2.3  Data Analysis

Interviews were transcribed by the first author and coded through a deductive thematic 
analysis approach (Braun and Clarke 2012). The development of codes was theoretical and 
structural, meaning they were formulated according to study research questions and TAM. 
The three researchers familiarized themselves with data and repeatedly examined raw data 
to determine how to reduce raw information into smaller units, like categories and themes. 
The initial categorization was performed by the first author using qualitative analysis soft-
ware (NVivo). Later, all three authors discussed codes and themes with close reference 
to raw data until a consensus was reached. The unit of analysis in our coding system was 
one paragraph (i.e. one full response to an interview question). Paragraphs could be given 
multiple codes if the essence presented differed. Altogether, our thematic analysis iden-
tified six themes. The codebook is available as supplemental material. The mini-survey, 
which sought to capture teachers’ beliefs about LA, was analyzed using descriptive statis-
tics (Table 2).

4  Findings

4.1  Teachers’ Course Design Practices

The first research question explored teachers’ course design practices, which fell into two 
themes: (1) course design influences and (2) limitations. Tables 3 and 4 summarizes these 
findings, supported by illustrative quotes that represent common perspectives and alterna-
tive views from participants.

4.1.1  Theme 1: Course Design Influences

The theme ‘course design influences’ includes three sub-themes: situational factors, teach-
ers’ beliefs and experience, and feedback and peer influence. Table 3 illustrates sub-themes 
and sample excerpts of quotes as exemplifications of themes identified.

4.1.2  Theme 2: Course Design Limitations

The theme ‘course design limitations’ includes two sub-themes: institutional limitations 
and unreliable feedback mechanisms. Table 4 illustrates sub-themes and sample excerpts of 
quotes to exemplify themes.
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Table 3  Theme 1: course design influences, sub-themes and sample excerpts

Sub-themes Sample excerpts

Situational factors (e.g. course structure, teaching 
mode, class size, student characteristics and learn-
ing objectives)

‘Online courses take a lot of time to design as com-
pared to face-to-face courses’ (R4)

‘What I always start with is to consider the target 
group and what we want to achieve’ (R15)

Teachers’ beliefs and experience ‘When interacting with the students, you get a feeling 
if they are interested or bored and use it to improve 
on the courses’ (R2)

‘When I teach a course for more than three years, I 
have a good sense of what works and does not’ (R6)

Feedback (e.g. summative assessments, course 
evaluations) and peer influence

‘One part of it is evaluation and feedback from stu-
dents, and sometimes, that happens in a very formal 
way but sometimes informally’ (R10)

‘The quality of the essay at the end of the course will 
usually tell me what topics have been processed and 
understood and which ones have not been, and that 
helps to see where I need improvement’ (R10)

‘I am co-teaching now with a colleague, so when 
one is teaching, the other one takes notes. Was it 
problematic? And then we discuss how we can 
improve it’ (R14)

Table 4  Theme 2: course design limitations sub-themes and sample excerpts

Sub-themes Sample excerpts

Institutional limitations (e.g. assessment and instructional policies, 
lack of incentives to support innovative teaching, course structures)

‘In case we need to make changes, 
we usually follow the guidelines 
coming from above’ (R6)

‘We are busy people, writing arti-
cles, etc. … so I don’t have time 
to keep changing things. No one 
pays for this’ (R4)

‘Considering the nature of the 
intensive courses with 16 h con-
tact in a week we normally have, 
there is no flexibility to make 
adaptive changes’ (R1)

Unreliable and untimely feedback mechanisms ‘The problem with student evalu-
ations is that you only get the 
outliers with the most dissatis-
fied ones not showing up, and 
the satisfied ones will tell you 
everything is going on well and 
others in between will not tell you 
anything’(R10)

‘If you get the evaluations at the 
end of the course and [are] think-
ing about changes for the next 
semester, it is sometimes forgot-
ten and takes time to refresh and 
figure out which kind of changes 
to make’ (R15)
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4.2  Teachers’ LA Perspectives

The second research question focused on teachers’ LA perspectives. Three themes emerged 
from this topic: (1) teachers’ awareness of LA; (2) LA challenges and (3) teachers’ LA 
needs.

4.2.1  Teachers’ Awareness of LA

Teachers expressed mixed familiarity with LA. Out of 16 teachers, 12 reported some aware-
ness of what LA is about, while a modest number of teachers (four) claimed no idea about 
what LA is until visual examples were provided. For example, ‘I have a very poor idea of 
LA. I probably should know more, but it is not something I have encountered very much, 
I have to say’ (R10). ‘No idea’ (R7). Teachers who knew about LA described LA as con-
text-dependent. Teachers highlighted LA can be conceptualized at the macro (institutional), 
micro (course, teacher, student) and societal levels or from a research and teaching perspec-
tive. Hence, its application will depend on the desired level of application. ‘If you separate 
it by micro, macro, societal level and course level, then it is a very different thing’ (R3). 
Another teacher stated, ‘I think LA can be as simple as knowing how much time do students 
use online in one course compared to other courses and up to knowing specific details’ (R8).

4.2.2  LA Challenges

Teachers highlighted several challenges to LA’s potential use. First, all 16 teachers agreed 
using LA daily is a time-consuming imposition with the potential of an extra workload. Teach-
ers reported they work under considerable pressure with many demands from their employers, 
making it hard to implement LA, which requires teacher follow-ups. Teachers claimed they lack 
the motivation and incentives to implement LA besides the big workload they already have, as 
illustrated by the following quote: ‘What is the motivation for me? There is no incentive from 
the perspective of, like, doing the analytics’ (R1). However, it is unsurprising such comments 
were especially prominent among teachers from the more research-oriented university, who 
usually perceived teaching as an extra workload on top of their normal research activities.

Privacy and data ownership concerns were raised as obstacles to LA’s application. 
Teachers mentioned a lack of clarity at many institutions concerning data ownership, how 
this data can be used and if students’ property rights are violated. For example, ‘Here at 
XX, we are not very comfortable with using systems hidden in the cloud—not very clear 
what happens to the information stored, so control is really an important thing’ (R3). To 
deal with privacy concerns, one teacher stated, ‘We have to be able to anonymize students’ 
data so they are not worried’ (R2).

Some teachers disagreed with using LA to follow up with students especially in higher 
education, where students are expected to be self-driven. R10 used the ‘big-brother effect’ 
metaphor to illustrate this concern. R3 further echoed this view by stating, ‘If you’re 
responding to students based on the analytics, maybe you’re cultivating a new culture of 
running after the students. … I do not want to run after the students, so that is the draw-
back’ (R3) and ‘Maybe with primary children, but these adults, I am not their mother, so 
they do what they want’ (R6).

Teachers acknowledged LA’s evaluative nature is an additional concern. This is particu-
larly serious when LA is viewed as capable of evaluating teachers/students’ performance 
based on unnuanced data with limited depth in observation. According to R15, this view 
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of using LA might lead to incorrect educational decisions and be a reason for teachers and 
students to resist LA.

Last, five of 16 teachers expressed extreme skepticism about LA’s potential to provide 
meaningful interpretations of the learning process. Teachers from the arts and social sci-
ence disciplines (7), who claimed LA was incongruent with their teaching style, mainly 
emphasized this claim. According to the teachers, these LA data validity issues could 
potentially result in inaccurate, incomplete evaluations of students’ learning processes. ‘I 
need a way of ensuring that the analytics in question are suitable for qualitative teaching 
because the kind of materials LA uses are poorly suited to my teaching’ (R10). Teachers 
claimed that, unless different sources of information are utilized, LA alone cannot account 
for processes behind the numbers. Another teacher attributed the challenge of getting 
meaning from LA to the lack of theorizing of LA, claiming the field is ‘highly data-driven’ 
(R15). Other representative quotes to express these concerns are highlighted below:

My point of departure for analytics is extreme skepticism. … I am not confident if 
Canvas analytics and some plugins can provide me with reliable findings about the 
quality of the text produced by students (R1).

Until we have sensors in the heads to tell us what they are learning, I think LA will 
always be based on data but not giving the whole picture of what is happening (R13).

No real scope for the automation of assignments, as it will provide dictionary mean-
ings to the text (R10).

This skepticism was corroborated by the mini-survey’s results: six out of 16 teachers nei-
ther agree nor disagree about LA’s potential to enhance their teaching’s effectiveness.

4.2.3  LA Needs

Teachers were asked about the kind of data, pre-conditions and environment they would need 
to facilitate LA’s use in their everyday professional practice. This question provoked a range 
of responses from teachers, with their needs spanning practical and technical considerations.

From the practical perspective, throughout the interviews was the call for incentives 
regarding increased time allocation to account for the time and extra effort involved in 
LA’s use to improve course designs. Teachers noted that, if they were to take a dynamic 
approach to embrace LA, they would demand extra teaching resources. For example, ‘I 
think I would make a cynical point, but it is going to be a very important point. What you 
are talking about here is a massive time investment on the side of the teachers. Are you 
aware of that?’ (R10). R2 added, ‘It is important to have a preparation count attached to 
LA application. For example, at least five hours can be suggested to have a better account 
for the time teachers use to apply the LA’. In this regard, the institution is making it vis-
ible that course design is important, so teachers can put more effort into leveraging LA 
in everyday practice. Teachers also demanded rewards for quality teaching and the need 
to improve a teacher’s status to make teaching lucrative and enforce the use of innovative 
approaches like LA. One teacher stated, ‘I think that half of the lecturers don’t like to lec-
ture, but they have to do it, so they don’t really care. … Now, employees are set to teach, 
instead of them wanting to teach, and that is not good’ (R8).

Technically, teachers were interested in different forms of LA outputs to enable them 
to capture and gain an overview of students’ learning processes. The kind of analytics 
demanded by teachers can be categorized as social analytics (e.g. student participation 
and interaction patterns), feedback analytics (e.g. automated feedback to students), process 
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analytics (e.g. time spent on the task, access and submission metrics), discourse analytics 
(e.g. language used by students), text analytics (e.g. topics discussed), peer analytics (e.g. 
their comparison with other students in class and previous years) and temporal analytics 
(e.g. when materials are downloaded). The need for these analytic forms is illustrated in the 
following statements:

I need a metric on the quality of the language used by the students and some sophis-
tication of their ideas; I think that could be huge regarding being able to tailor the 
course (R1).

It is important to know what they talked about, and maybe the machine can tell me 
what the topics discussed were. Was the discussion heated at some point? (R13).

I would like to know how quickly students download the slides (R5).

Finally, teachers saw the need for data analytics courses for all university teachers to pro-
vide them with the right LA competencies to deal with data interoperability issues. ‘Not 
everybody is into statistics; most people cannot relate to a graph and cannot read or under-
stand it because they do not have the mindset’ (R8). This argument was supported by sur-
vey responses, where 11 teachers, irrespective of LA acceptance level, strongly agreed and 
three agreed that teachers need the training to use LA in everyday practice.

4.2.4  Teachers’ Expectations of LA to Support Course Design Practices

The third research question explored teachers’ expectations of using LA as a tool to support 
course design practices. The benefits highlighted by participants are categorized broadly 
into two forms: normative and formative perspectives.

From the normative perspective, teachers highlighted LA would signal an opportunity 
to generate descriptive information about students’ learning, which could be used to inform 
timely course design interventions by recommendations. For example, teachers viewed LA 
use to identify non-active students, difficult assignments, students’ attendance, submissions 
and page views, among other indicators, providing an opportunity to intervene and make 
necessary adjustments.

From a formative perspective, teachers viewed LA as a baseline tool to understand and 
shape learning processes (e.g. to check the quality of learning materials and design and to 
provide feedback in the form of visualizations). Teachers perceived LA as capable of pro-
viding quality checks regarding learning materials, activities and overall design. ‘It would 
be an interesting proxy for how your learning material is perceived’ (R14). Another teacher 
commented: ‘I also see the potential of using such inputs as a baseline to understand cer-
tain processes, at least in quantitative terms, and perhaps guide some learning and teaching 
activities based on that input’ (R15).

Also welcomed was LA’s potential to provide temporal statistics about students’ online 
engagement and how this relates to performance. ‘It would be interesting to ask whether 
there is any relationship between time spent and the quality of the text which would lead 
to potential interventions like reminding students, for example, the more time you spend 
on the assignment, the better the quality of your assignment can be’ (R1). Another teacher 
said, ‘If I see something like this [pointing to vignettes during the interview] and can see 
that the student has been online very often, then I start thinking, why hasn’t the student 
handed in, yet always online? And then I can send them an email’ (R11).
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The teachers also perceived LA as a tool that can identify differences in students’ learn-
ing processes, which could inform personalized, adaptive teaching. ‘You can do more data 
mining of what they have handed in and try to share them beautifully and help others who 
have not been able to perform at the same level, so it is a huge benefit for feedback pur-
poses’ (R3).

More importantly, LA’s ability to provide less biased assessments of students’ learning 
processes were deemed important by teachers. As commented by one teacher: ‘If you ask 
students, they may not give you right [adequate] responses, but LA can be helpful regard-
ing knowing what exactly happens’ (R9). These claims are supported by mini-survey find-
ings: Out of 16 teachers, nine agree and four strongly agree that LA can potentially assist 
with making timely, informed educational decisions. A snapshot of themes and sub-themes 
from RQ2 and three are illustrated in Fig. 2 (appendix).

5  Discussion and Implications

This work’s objective was to explore and better understand current university teachers’ 
course design practices and perspectives of LA as a tool to support course design practices. 
Within the context of this objective, exploring RQ1 revealed that teachers’ course design 
practices are underpinned by situational factors (e.g. nature of the course, size of the class); 
feedback sources (e.g. course evaluations, summative assessments, informal reflections 
and discussions with students and fellow teachers) and teachers’ intuition and experience 
(e.g. based on in-classroom assessments and personal beliefs about the learning process). 
These findings align with evidence in related work asserting teachers’ course design prac-
tices closely relate to their experience, expectations and practical issues like student char-
acteristics (Nguyen et al. in press; Bennett et al. 2015; Arpetti et al. 2014), which prompt 
adjustments in course areas. However, as previous studies noted (Bakharia et al. 2016) and 
teachers emphasized during interviews, such approaches are prone to personal bias, fail 
to capture students’ learning behavior in online learning environments and cannot provide 
timely feedback to teachers. Thus, it affects teachers’ possibility of real-time design adjust-
ments due to the time lag between receiving feedback and using it to modify a course. This 
finding suggests a context in which there could be opportunities for further scaffolds (e.g. 
using LA) to support the way teachers approach their normal practice (Laurillard 2012) 
and get insights about students’ learning outside the classroom, and promptly to support 
design adaptations on the ‘fly’.

RQ2 targeted teachers’ awareness, needs and beliefs about LA. Some teachers admitted 
during interviews that they did not fully know what LA is about until visual examples were 
introduced. This finding raises complications about the extent LA implementation will 
soon be a reality in university teachers’ course designs. This suggests that efforts to pro-
mote LA implementation at scale should involve increasing LA awareness among relevant 
stakeholders (e.g. teachers, HE administrators, educational policy-makers), since extensive 
research in the field has shown that LA implementation is a multifaceted process, which 
involves multiple stakeholders (Ifenthaler 2017). Conversely, some teachers were skepti-
cal about LA’s possibilities. For example, even though there is promising research on how 
LA can provide insights about students’ online discourse (Kaliisa et  al. 2019), teachers 
were concerned about the evaluative role of LA, which one teacher called ‘unnuanced’, 
and whether it captures the most reliable predictors of student learning and teacher per-
formance. This concern was mostly observed by teachers from the arts and social science 
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disciplines and those who indicated lower perceived usefulness of LA scores in the survey. 
These teachers claimed LA was incongruent with their teaching style and could not reli-
ably explain students’ learning behaviors. This concern is not just unique to this study, 
but a common challenge raised across the LA field (Ifenthaler and Yau 2019). Efforts to 
reduce this concern have included contextualizing LA within learning theory to help teach-
ers interpret LA outputs according to well-grounded learning theories (Shibani et al. 2019).

Besides, building from TAM’s perceived ease of use principle, teachers worried about 
the increased workload, training and time demands LA may impose a concern especially 
prominent among teachers from the more research-oriented institution. Implied within 
these findings, and explicit in LA literature is the importance of considering the institu-
tional context, provision of incentives and training of teachers to enable the effective, easy 
utilization of LA in everyday practice (Rienties et al. 2018). Moreover, building on previ-
ous findings (e.g. Corrin et al. 2013), the concerns raised by teachers confirm the assertion 
that effective adoption of LA in higher education will depend on the ability of universities 
to provide the necessary institutional infrastructure and remuneration (Howell et al. 2018). 
Thus, motivating teachers to integrate LA into their everyday practice with no reservations 
and to be explicit about the purpose of collecting student data to teachers and students.

RQ3 analyzed teachers’ perception of LA as a tool to support course design practices. 
Thus, building on the theoretical lenses of TAM (e.g. LA’s perceived usefulness), teachers 
highlighted LA’s potential from a normative and formative perspective. Taking a norma-
tive perspective, teachers saw LA as a tool to provide more objective and timely evidence 
about students’ learning behavior, which could be used in design adjustments. This find-
ing supports the narrative that LA might support teachers’ design practices by addressing 
the limitations of traditional feedback approaches (e.g. summative assessments and course 
evaluations) which research has identified as less precise and take much longer to compile 
(Berland et al. 2014; Ifenthaler et al. 2018; Nguyen et al. 2018). However, underlying LA’s 
theme as a formative tool was an emphasis that LA can be used as a tool to support person-
alized learning based on evidence collected from students’ online trajectories. This finding 
identifies that teachers would like to use LA as a diagnostic tool to understand individual 
students’ learning processes, hence providing customized educational experiences to stu-
dents during the course (e.g. personalized feedback), as also noted in previous research 
(van Leeuwen 2019). To support these processes, teachers demanded different forms of 
LA, like automated feedback, metrics on students’ participation and engagement with the 
implemented design, among others. The nature of LA highlighted by teachers has impor-
tant implications for the nature of LA support to be provided to teachers. Currently, though, 
few LA tools offer course design subject-specific support, which calls for the development 
of relevant tools to provide the kind of analytics required by the teachers. Arpetti et  al 
(2014) who reported that teachers need systems that can provide simple and quickly visible 
instructions to support course designs also noted this.

Overall, given the identified teachers’ current course design practices, several opportuni-
ties exist to leverage LA, especially due to recognized challenges concerning current influ-
ences of course design practices, such as summative assessments and student evaluations, 
which, according to teachers, cannot provide timely feedback and an objective assessment 
of students’ learning behaviors. Accordingly, using LA to inform course design decisions 
could result in a better understanding of students by the teachers before and during the 
course, which could lead to more informed, timely course design decisions. Moreover, the 
integration of LA and teachers’ course design practices addresses the known concern that 
LA is highly data-driven and lacks an explicit pedagogical approach (Shibani et al. 2019). 
Yet, if integrated, LA could provide the lens to interpret the pedagogical assumptions 
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embedded within a course design (Shibani et al. 2019). This answers our third RQ, as it 
shows the potential value of linking course design with LA to overcome such barriers. This 
is through providing teachers with more objective evidence concerning students’ learning 
behaviors that currently teachers cannot determine in any concrete way, other than basing 
on their observations and less objective, untimely students’ evaluations. Thus, the findings 
indicate that LA could form the basis of an important reflective tool for improving teaching 
practices and allow an adaptive, rather than reactive, teaching practice (Howell et al. 2018).

Meanwhile, for LA to effectively guide teachers’ course design practices, the teachers 
need a framework to guide this integration. Thus, to unpack how these two components can 
work together, we synthesize the findings from teachers’ interviews and related literature to 
propose the ‘Bi-directional LA—course design conceptual model’ (Fig. 1), which is pre-
sented in the next section.

5.1  The Bi‑directional LA—Course Design Conceptual Framework

The study’s findings revealed that the necessary conditions for connecting LA to course 
design are broad and revolve around several factors and issues. Thus, to contribute to this 
alignment, we propose the ‘Bi-directional LA—course design conceptual framework’ 
(Fig. 1) to support and guide teachers, researchers, administrators and technology devel-
opers with a usable model to make informed decisions about the nature of the analytics 
needed and the requirements to inform the connection between LA and course design. The 
name ‘Bi-directional’ was chosen to convey that both LA and course design can recipro-
cally determine each other, and therefore, both need to be equally considered while plan-
ning an LA—course design implementation. For instance, the data captured from learning 
environments may not only affect course design adaptation but also the design informing 
the type of data to collect and how it is to be structured and captured (i.e. data captur-
ing, sense-making etc.). Taking this perspective, the bi-directional LA-course design con-
ceptual framework emphasizes that an outcome within one element (e.g. LA) precipitates 
changes in outcomes within another element (e.g. course design). The proposed ‘Bi-direc-
tional LA—course design conceptual model’ operationalizes the connection between LA 
and course design through four interconnected dimensions: context, digital tools, techni-
cal/functional requirements and stakeholders. These dimensions are informed by both the 
empirical findings of the current study with teachers as well as existing LA literature and 
frameworks (e.g. Seufert et al. 2019; Kaliisa et al. 2021; Muljana and Luo 2020). Next, a 
conceptual description and theoretical rationale of these dimensions is given.

Dimension 1: Context. This dimension emphasizes the learning context (e.g. online, 
blended or face-to-face), the specific course context (e.g. course objectives, discipline) and 
course design influences (e.g. class size, student characteristics, teacher experience). These 
elements are important to consider beforehand since these will affect the nature of LA that 
can be gathered and the conclusions made. Moreover, the meaningful interpretation of LA 
outputs depends on understanding the pedagogical context in which data is being collected 
(Shibani et  al. 2019; Ifenthaler and Widanapathirana 2014; Hernández-Leo et  al. 2019; 
Muljana and Luo 2020). In this regard, defining/understanding the context before design-
ing, collecting and interpreting LA is necessary because different pedagogical practices 
could imply particular epistemological and pedagogic assumptions (Knight et al. 2014).

Dimension 2: Digital Tools. This dimension considers the need to have the necessary 
technologies/tools (e.g. LMS, LD technologies, multimodal LA technologies such as sen-
sors and eye scanners) that will support course enactment and to log machine-readable 
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course data (e.g. access reports, page views, discussion analytics, eye movements) for LA 
purposes and regarding the intentions of a given course. Thus, digital tools represent an 
important element to support the connection between LA and course design, especially 
within blended learning (BL) contexts where teachers tend to deliver course designs with 
the limited use of technology (Rodríguez-Triana et al. 2015).

Dimension 3: Technical and Functional Requirements. This dimension highlights the 
necessary resources and support mechanisms (e.g. LA institutional regulations, training, 
policy on LA ethics) to support the integration of LA and course design practices. The 
teachers revealed that they need training in the use of LA tools, which implies that institu-
tions should provide the necessary support in form of training as well as local policies 
about ethics. This dimension also highlights the need for LA tools and approaches that 
could support the analysis of course analytics needed by teachers, for example, Epistemic 
Network Analysis (ENA). A recent review of existing LA adoption frameworks revealed 
that a large number of frameworks are not concretized into technological artefacts and con-
crete data streams, which could make it hard for teachers to use them in making pedagogi-
cally informed learning, and teaching decisions based on the analytics (Kaliisa et al. 2021). 
Thus, the technical and functional requirements dimension represents an important element 
to support teachers’ use of LA for course design.

Dimension 4: Stakeholders. This dimension recognizes the mediating role of differ-
ent players (e.g. teachers, students, institutional managers, IT personnel, among others) to 
support the LA-course design adoption in practice. As noted by Rienties et al. (2016) and 
Seufert et al. (2019) and emphasized by teachers during the interviews, LA implementation 
requires the involvement of different stakeholders. In particular, institutional leaders should 
be at the forefront of LA adoption since teachers expressed concern that institutional struc-
tures and guidelines limit them from implementing the necessary innovations and design 
adjustments on a needs basis. Moreover, integrating LA tools requires institutional multi-
level approval due to security and ethical related issues (e.g. securing student privacy). At 
the same time, in this framework, a teacher and a student are both placed in the middle of 
the LA—course design process, as both play a key role. For example, students are involved 
as proactive stakeholders throughout the whole LA adoption process, so that the analytics 
systems do not run the risk of diminishing the ability of students to exercise judgment (e.g. 
who is using my data?). As emphasized by Wise et al. (2016) the teachers should position 
students’ analytics as an integral part of the learning process, and create an environment 
where LA outputs are discussed between the teacher and students.

5.2  An Illustrative Example for Application of the Bi‑directional LA‑course Design 
Conceptual Framework

The following section includes the description of a use case (Armour and Miller 2000) that 
illustrates how the dimensions of the Bi-directional LA-course design framework can be 
translated into practice. In this case, we illustrate how a teacher can design relevant activi-
ties and make use of the different elements depicted in the framework to make timely data-
informed decisions.
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5.2.1  Use Case: Using Social Learning Analytics to Support Course Design

This use case illustrates an example of a teacher using social learning analytics (SLA), 
which involves the collection and analysis of students’ learning behaviors and traces gath-
ered from online social interaction activities and contexts (Buckingham Shum and Fer-
guson 2012). The context of this case is a blended learning environment using a learn-
ing management system such as Canvas to support the instruction process and logging of 
machine-readable data. To connect LA and course design, the teacher begins with iden-
tifying design features or designing relevant course activities based on their context and 
related factors (e.g. course size, course objectives, student characteristics), and theoretical 
or pedagogical perspectives (e.g. behaviorist, constructivist). It is also important for the 
teacher to consider the LA indicators (e.g. the number of logins, discussion contributions) 
that can be used to monitor if the planned learning activities are going as intended or not, 
according to a metric or model. For example, a teacher can design online discussions to be 
completed through the Canvas LMS, with a socio-constructivist assumption that students 
that are more active in the discussion imply better learning, and that active students require 
a certain number of postings, of a certain length, and depth of discourse. Once the course is 
enacted, the collection of relevant LA begins. As highlighted in Fig. 1, the teacher needs a 
tool to capture students’ digital traces and in line with the pedagogical needs (e.g. students’ 
interactions and content posted). In this case, relevant social network analysis tools such as 
NodeXL (Smith et al. 2009) and discourse analysis tools such as Infranodus (Paranyushkin 
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2019) could be used to analyze students’ online interactions and contributions. However, 
to support timely course adaptation, these tools should provide timely feedback before the 
unit or lesson is completed to enable the teacher to generate quicker insights into the topics 
discussed by students and areas where they are struggling. In this regard, a teacher could 
make some modifications into the course design based on the feedback from the LA or 
make targeted interventions for specific individual students. This implies a shift from the 
traditional summative approaches (e.g. end of semester course evaluations), which, accord-
ing to teachers, cannot provide timely feedback and an objective assessment of students’ 
learning behaviors. However, for this process to be successful, several stakeholders need to 
be involved as emphasized in the Bi-directional LA-course design framework. For exam-
ple, the teachers who are at the center of the design and redesign experience, the students 
who are the data subjects, course administrators and technical people to assist with the 
design or installation of relevant LA tools. Thus, for the LA-course design process to be 
successful, it should be a dynamic, continuous, and holistic process covering all stakehold-
ers involved in the learning and teaching process (Conole 2012, p. 33).

6  Limitations

This study is restricted to the specific university cases and a sample of teachers, which 
limits the generalizability of the findings. A potential limitation is that we did not inter-
view other stakeholders, such as administrators, researchers and IT staff. It may be worth-
while to expand future multi-stakeholder analyses to include perspectives from additional 
stakeholders. Thus, insights should be treated as preliminary and beginning to shed light 
on teachers’ perceptions of LA and its potential to support teaching practices in higher 
education. Besides, the self-reported nature of the interview’s results implies that some-
times what participants say may not represent what they do. Another limitation is that the 
empirical validation of our proposed framework and how the intended users (e.g. teachers) 
perceive it is missing. Towards this direction, the focus of follow-up studies is to design 
different interventions with teachers to examine the relevancy of the framework in support-
ing teachers’ practice.

7  Conclusion

This paper began by making a case for research into teachers’ design practices and beliefs 
about LA as a tool to support these practices. The findings revealed the prominence of 
situational factors, feedback systems and teachers’ personal experiences as key influences 
of teachers’ course design practices. Moreover, teachers reported their course design prac-
tices were challenged by institutional regulations, as well as biased and untimely sources 
of feedback. These findings imply that supporting tools such as LA could have the most 
potential to improve teachers’ course design practices by engaging with the key influences 
and challenges that shape teachers’ course design practices.

Simultaneously, findings revealed that teachers recognize the potential value of LA to 
support course design practices (e.g. normative and formative perspectives). Meanwhile, 
skepticism over the evaluative role of LA, the failure to meaningfully represent students’ 
learning behavior and a perceived increased workload LA may impose were common 
issues identified by the teachers.
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Based on these findings, we suggest that the issues raised by LA skeptics and docu-
mented in the existing literature such as time, motivation and LA relevance should be con-
sidered if the field of LA is to make a significant step in impacting teachers’ practices. For 
example, to support the meaningful interpretation of students’ learning behaviors through 
LA, it is important to employ pedagogically driven rather than data-driven LA interven-
tions so teachers can make meaningful and contextualized interpretations and conclusions 
about LA data and suggest relevant actionable insights/interventions. This also implies that 
the teacher/learning designer should play an active role in re-designing elements of the 
course based on the feedback provided by the LA, as illustrated by the proposed bi-direc-
tional LA—course design conceptual framework (Fig. 1).

We also suggest the need to include all stakeholders (e.g. administrators, technology 
developers, teachers and students) at all levels of LA implementation to ensure trans-
parency, fairness and the ethical use of student data. Similarly, the study identified dif-
ferences between teachers’ course design practices and perceptions towards LA based on 
institutional and disciplinary affiliations. As an implication, it is important to recognize 
the different constraints and conditions within which teachers work and to consider LA 
context-specific approaches. In this study, we contribute to this direction by proposing the 
‘Bi-directional LA—course design conceptual framework’, which might offer institutions 
and teachers an easy tool to clarify the necessary conditions and guide discussions about 
how LA can be implemented to support teachers’ course design practices. An exemplary 
case has also been included to illustrate how the four-dimensional framework can be opera-
tionalized in authentic practice. We regard this framework as the main contribution to the 
LA and course design integration knowledge base from a social cultural perspective.

The findings reported in this paper are part of a large project seeking to explore how 
teachers can leverage LA to support their course design practices. The findings extend our 
understanding of factors that are fundamental to teachers’ course design practices, with 
important implications for the nature of analytics that are needed by teachers based on 
their current practices. Thus, this study will inform the next phases of our research by par-
ticularly addressing some of the LA needs and course design challenges highlighted by 
the teachers. The proposed framework will also be further examined and refined through 
empirical cases during the next phases of research. We hope that the results and the pro-
posed conceptual framework have significant theoretical and practical insights into the 
understanding and application of LA, which teachers, researchers and higher education 
managers can leverage as they try to promote excellence in teaching, learning and curricu-
lum planning.
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