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Abstract

This case description explores the experiences of using learning analytics (LA) in primary
school classrooms in two diverse pedagogical settings. The first, a highly structured
individual learning process, Space, emphasised individual learning and used the learning
management system (LMS) to guide pupils’ learning, allowing teachers to monitor progress
and make more data-informed decisions. The second, a collaborative and more open
learning process Sustainable Development, demanded teachers to take a more active role in
guiding the learning process and the LMS was underutilized by the pupils. This case
description underscores the importance of time availability, data reliability and alignment with
teachers’ needs for effective LA use. Accordingly, teacher training and reflection are needed
for teachers to understand the role of LA in different learning processes to scrutinize the
usage of LA. It suggests that pedagogical aspects and learning theories should be key
elements in learning designs utilizing LA.

Keywords: e-learning; learning analytics; self-regulated learning; primary school; case
description.
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Introduction

This case description discusses the insights made during two diverse primary school study
modules utilizing learning analytics (LA) to support pupils’ self-regulated learning (SRL) from
the teacher’s perspective. The focus is on the practical implementation of the study and the
reflections on the combination of teachers’ pedagogical thinking and learning analytics. In
addition to the research findings from the OAHOT project (cf. Paavilainen et al., 2024;
Vaisanen et al. 2022), it is based on the first author’s role and experiences as a classroom
teacher during the utilization of the study modules. The viewpoints of a teacher to utilize LA
are considered important as those remind us about the important relationship between
teachers’ pedagogical thinking, learning design, learning context and learning analytics and
help us to further develop the design of human-centred LA (cf. Buckingham Shum et al.
2019) to support different learning designs.

Learning analytics to support self-regulated learning in primary
school

The main aim of the OAHOT project was to gain insights into the use of LA to support SRL in
diverse blended learning processes in primary schools. Although the research and use of LA
has largely focused on the university level (Lee et al. 2020; Siemens 2013), it has been
acknowledged that the scope of LA should be extended to primary schools as the use of
digital learning becomes more common. As LA is defined as the measurement, collection,
analysis and reporting of data about learners and their environment, with the primary
purpose of understanding and optimising learning (LAK, 2011), LA methods have the
potential to inform how pupils learn in primary schools and how this can be further enhanced
(Kovanovic et al. 2021).

Research has shown that LA has the potential to support pupils’ SRL, which is regarded as
an essential skill in more student-centred learning processes, such as phenomenon-based
learning (e.g. Symeonidis & Schwarz 2016). Self-regulated learning is generally considered
as students’ active engagement in the learning process to obtain their personal goals
(Zimmerman & Schunk 2011). It combines the cognitive, behavioural, metacognitive,
motivational and emotional aspects of learning (Panadero 2017). In SRL processes, students
regulate their learning by cyclically setting goals, using learning strategies, monitoring their
progress and finally reflecting (Panadero 2017).

The regulation of learning can come from internal or external regulation (Merikko 2023;
Vermunt & Van Rijswijk 1988). Following Merikko’s (2023) model of the locus of regulation, in
primary schools the external support for regulation could come from different combinations of
teachers and technology. Consequently, if we want technology to help teachers support
pupils in regulating their learning, we need to consider which aspects of the learning
management system (LMS) help pupils regulate their learning to reduce teachers’ workload.
However, it has also been questioned whether the automatized use of LA might even prevent
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pupils from becoming self-regulative learners (Molenaar 2022) if the responsibility of
regulation is too much externalised to technology. Therefore, it is important to acknowledge,
that the aim is for the responsibility of the regulation to transfer gradually to the learner. To
gain this, technology should be adaptive (Molenaar 2022).

Since SRL is increasingly becoming a critical skill to manage in a digitalized society, it should
be considered a learning object already in primary school. However, research has stated that
teachers generally lack the skills to support SRL (Dignath & Buttner 2008). Therefore, we
need novel ways to support pupils in developing the skills to regulate their learning. LA
solutions collect and analyse digital traces of student behaviour, such as visits to the LMS,
completion of tasks or time spent online. These provide an understanding of how pupils use
the LMS to regulate their learning. LA could therefore inform pupils’ reflection and teachers’
decision-making to enhance SRL. However, as primary school learning differs from university
learning, characterized as blended learning (see e.g. Bonk et al. 2006) and teachers play a
major role (van Leeuwen & Janssen 2019), to beneficially implement LA in primary schools,
we need to understand primary school classroom learning and the role of teachers in
different pedagogical learning designs. As LA is widely developed in the context of computer
sciences, it has been criticized for excluding the pedagogical aspects, such as the effects of
learning design or teachers’ pedagogy to log data collected. Conversations about the
learning theory behind learning analytics have raised the question of whether there is a great
presentation of positivism, such as behaviourism (Rogers 2015; Wilson et al. 2017) or “new
behaviourism” (Selwyn 2019) affecting the LA research. The critiques against learning
analytics have also demanded more human-centred approaches (Buckingham Shum et al.
2019) and learning processes to be less behaviouristic in nature (Rogers 2015; Wilson et al.
2017). This leads to the need for a human factor in LA development — the need to co-design
LA systems in collaboration with teachers (Rodriguez-Triana et al. 2021; van Leeuwen et al.
2021; Wiley et al. 2023).

Teachers using learning analytics

The implementation of LA in primary schools is still in a stage of development (Hirsto et al.
2022). Besides the technological challenges faced, it is to be remembered that “embedding
innovative technology in authentic contexts is as much a human challenge - ... -asitis a
technical challenge” (Buckingham Shum et al. 2019). Although teachers generally are
masters of pedagogy, they randomly are experts in understanding the algorithms and
possibilities of LA. As learning platforms utilizing LA are generally built by others, the
pedagogical thinking might not meet the needs of the teacher and therefore LA is not utilized.
Therefore, there is a need to involve educators and bring more pedagogical viewpoints to the
discussion on utilizing LA (Hirsto et al. 2022; Macfadyen et al. 2020; Mangaroska &
Giannakos 2019).

Research states, that when utilized, teacher dashboards are influencing teachers'
pedagogical actions in the classes (Molenaar & Knoop-van Campen 2019). Teachers using
LA data were shown to be better able to use their pedagogical knowledge to interpret the log
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data and gave more diverse (Molenaar & Knoop-van Campen 2019) feedback with a better
focus on the learning process (Knoop-van Campen et al. 2023). However, it is not a
straightforward process, as teachers first need to become aware of the data, reflect on it to
make sense of the individual pupils’ needs that the data indicates and then translate it into
action (Verbert et al. 2014). As a pedagogical intervention to analytics data teachers
generally exploit either whole-class or targeted, individual scaffolding or revise their learning
design as well as acquire a wait-and-see tactic or reflect on the pedagogy (Wise & Jung
2019). Still, teachers generally also activate their existing knowledge about students and use
other sources of information, such as observation (Wise & Jung 2019) to confirm their
interpretation.

Teachers’ level of using LA to support pedagogical decision-making varies at the primary
school level. Van Leeuwen (2021) found out that factors influencing this are rather complex
such as teachers’ pedagogical knowledge, routines and data literacy. To be worth using,
research has highlighted the importance of teacher dashboards to be easy to use and meet
the needs of the teachers (Kaliisa et al. 2020; Mohseni et al. 2023; Molenaar & Knoop-van
Campen 2019). Accordingly, teachers seem to need time to get used to the information
provided by LA and still, may not fully trust the dashboard suggestions (van Leeuwen &
Janssen 2019).

The design and implementation of the study modules

Two diverse study modules were planned for the LMS in close collaboration with teachers,
pre-service teachers and researchers. The collaboration ensured that both theoretical and
practical aspects were considered during the design process. Identifying critical
stakeholders, their relationships and the context are considered important to make
technology human-centred (Buckingham Shum et al. 2019). Teachers were responsible for
example of the content to be learned, the integration of Finnish National Core Curriculum
(Finnish National Board of Education 2014) principles and the pedagogical design principles
as well as the needs of the pupils. Pre-service teachers produced the content material to be
implemented in the LMS. Researchers ensured the aspects of support for SRL were
considered in the design, the integration of LA and also structured the modules to LMS
according to the SRL principles. This collaboration is needed for LA to meet the needs of
actual learning situations and help teachers (Wiley et al. 2023).

The designs of the two study modules followed the principles of phenomenon-based
learning, emphasizing pupils’ active role and wider knowledge constructions (e.g. Symeonidis
& Schwarz 2016). Additionally, The LMSs were designed to support SRL as pupils were
encouraged to set goals, monitor and reflect own learning, check for progress through
learning analytics data and evaluate their performances concerning their objectives.
However, the two processes were designed according to different pedagogical designs, as
indicated in Table 1. The first study module, Space, was designed to foster pupils’ individual
learning through the structured LMS. Therefore, the second module, Sustainable
Development, emphasized collaboration and pupils as active creators. The variation in
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learning designs was considered vital to understanding the usage of LA in different learning
settings. From the perspective of utilizing LA, the group-based learning process was seen as
highly interesting for the teachers, as this was something there was no prior experience to
rely on.

The study modules were organized in a Finnish teacher training school in two different class
groups. The pupils were 5th (n=39) and 6th (n=44) graders (11-13 years). The learning space
was a half-open flexible learning environment, a hub, where fifth and sixth grades had their
areas divided. Classes were studying in large class groups with two classroom teachers, a
teaching assistant and generally two pre-service teachers. At the beginning of each lesson,
teachers introduced the content main ideas and the materials on LMS to work with. After that,
pupils started working independently or in groups (depending on the study module) with
materials and assignments on their personal tablet devices. During this, teachers were going
around observing pupils and helping them. At the end of the lessons, teachers guided pupils
to make self-reflections at the LMS.

Space (January-February 2021) Sustainable Development (May 2021)

Learning environment Learning management system, pupils’ personal tablet devices, half-open physical
learning environment

Duration 5 x 90 min during two weeks 8 x 90 min during three weeks

Themes Five themes, each lasting two times 45  Eight themes guiding the process of
minutes: The structure of the Earth, The presenting the life cycle of one chosen
Earth rotates and the Moon orbits the product (e.g. football or jeans): Start,

Earth, The Earth orbits the Sun, Explore and Find Out, Manuscript, We
Universe and The Earth’s gravity Create 1, We Create 2, Editing, Show
Time, Final
Learning design Pupils’ active role, personal goals, Collaborative, student-centred, pupils as
individual learning, tasks with active and creative producers. Shared
automated feedback goal to make a digital media artefact
Regulation of learning Self-regulated learning Co-regulation and socially shared

regulation of learning

LMS Goal-setting, content with multimodal Instructions, content material for
materials, quizzes, automated feedback, scaffolding, to return the assignments and
assignments and reflection final artefact and self-reflections

LMS to support the Goals, materials, assignments, reflection Materials, assignments, reflection in each

regulation of learning in each theme theme

Table 1: Comparisons between the two study modules Space and Sustainable Development

A vast amount of data was collected during the study modules, such as pupils’ log data and
written reflections and questionnaires on motivation and regulation of learning. Teachers and
pupils were also interviewed at the end of both modules. However, this case reflection relies
more on pedagogical reflections®and observations made during the learning processes and
discussed between teachers and researchers. Accordingly, it relies on the documents and
observations made during the research process, from the viewpoint of a teacher.
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Teacher reflections

Space

In the study module Space, the LMS was designed to support pupils’ individual SRL. Every
theme was structured for pupils to first obtain the general goals, set their own goals, study
the content with multimodal material, check their understanding through quizzes and finally
reflect on their learning (for a more detailed description, see Vaisanen et al. 2022).

As in the first module Space, the LMS was very structured and heavily guided pupils’ SRL in
the LMS, the need for teacher support decreased. Structured digital learning processes are
thought to help pupils concentrate on aspects meaningful for learning and also to monitor
and self-regulate their learning (Corno 2001). The atmosphere in the classes was very
peaceful as pupils were mostly deeply concentrated on their individual learning with their
tablet devices. However, as some of the pupils were very fast learning the

materials and doing the tasks, the voice level increased as lessons proceeded towards the
end. Pupils were able to track their progress through visualisations, for example,
percentages according to their task completion and success. As for some pupils, this seemed
to work as a motivating aspect, teachers were also worried if some pupils were just clicking
things through or if they were actually learning the materials. Still, the feedback through
analytics also made some pupils worry about their grades since they had not been able to
get the full scores.

The integration of LA was successful as pupils followed the planned pathways in the LMS.
The LA visualizations allowed teachers to see the real-time progress of the pupils in different
tasks and assignments and the percentage of correct answers. Following this, teachers were
able to see if pupils were doing what they were supposed to do with their tablets and some
information on learning the content. However, the teacher dashboard was not that advanced
to further inform teachers about pupils learning. If individual pupils struggled to proceed, they
generally directly asked for help from their peers or their teachers. Through dashboard
information, teachers were also able to find the pupils struggling and direct their pedagogical
support to the ones in need. Accordingly, if pupils needed some extra tasks, teachers were
able to see that from the dashboard.

Additionally, as the LMS heavily guided pupils’ SRL, teachers had the time to follow pupils’
progress through the LA visualizations. This way, learning design and LA helped teachers
with their workload. According to teachers’ observations, some pupils with special needs,
generally struggling to proceed with their studying, seemed to enjoy and benefit from this
highly structured learning method. However, some other pupils felt that although learning
individually through the LMS was easy it was not that interesting.

Sustainable Development

The second study module was more open and emphasized collaborative learning and
knowledge building and pupils as creators of a media artefact. As pupils had more freedom
to make choices concerning their learning, such as choosing the product and media format,
the process was highly different between groups. The atmosphere in the classes was
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enthusiastic, hectic and during group work even noisy. As most of the pupils enjoyed being
able to more freely and creatively work in a group, some groups also had difficulties
regulating their group process and involving each member of the group to collaborate. The
learning space extended beyond classroom and hub walls as groups needed quiet places to
record video or audio. This can be seen as another challenge for pupils’ ability to regulate
their learning.

The LMS was structured according to the same basic principles as in the study module
Space — to support pupils’ regulation of learning in a collaborative learning process by setting
goals and reflecting on their cooperation. However, compared to Space, the LMS served
more as giving general guidelines for carryingout the process, such as general tips for
making a manuscript or editing the media artefact. An important distinction was, that as the
process was more complex for students, teachers felt the need to guide the process more at
the beginning of each lesson before pupils were spread all over the learning space to work in
their groups. Following this, the start of the lessons was heavily teacher-guided. As materials
in the LMS were shown by the teachers, pupils didn’t feel the need to utilize those during
their group work. Still, the role of the LMS was meaningful as it was a place for pupils to
check the instructions, return the assignments, get feedback from teachers and do the
reflection tasks. It seemed, that pupils utilized the LMS only when it was needed or teachers
told them to do so, for example, to do the reflection tasks at the end of each lesson. For
teachers, the LMS showed if the groups had done the assignments needed in different
phases and this way to follow each group’s progress and give feedback if needed.

Consequently, LA visualizations still served little information for teachers of pupils’ learning.
As pupils worked in teams, they also divided work between group members, and some might
just quickly visit the LMS to mark things done. Also, during the pupils’ work, teachers were
heavily busy as their help was needed for various reasons, for example, to give more
instructions, guide individuals or groups struggling to carry on with the process, help with
technological aspects or find a place to record video or audio. Therefore, teachers didn’t
have the time to check the LA visualizations on pupils’ progress during the classes.

Conclusions

This case description illustrates the utilization of LA in primary school classrooms from the
teacher’s point of view. It does so by describing two phenomenon-based, pedagogically
diverse, self-regulated learning processes and the experiences gained in planning,
implementing and reflecting on these processes in two primary school classes.

By implementing two diverse learning processes, this case description also highlights the
changing role of the teacher in different learning settings and the implications this has for the
utilization of LA. In the individual and highly structured learning process Space, the teachers’
role as an external regulator of the learning process was reduced as they relied on the LMS
to guide the pupils” learning. Subsequently, teachers had the time and also the need to
monitor pupils’ progress through LA visualizations, as otherwise they could not effectively
follow pupils’ progress as they worked individually with their tablet devices. In this study
module, the usage of LA helped teachers by providing accurate information and following
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this, to make better adjusted data-based pedagogical decisions. Accordingly, pupils were
able to track their progress and receive feedback from the LMS to self-regulate their learning.
However, it must be acknowledged, that in the long term, while technology is very much
needed to help teachers meet the needs of each individual pupil, the presence and live
feedback of the teacher is seen as vital in primary school. Teachers have shared their
concerns that following this pedagogical direction alone could lead to a situation where the
important interaction between teachers and primary pupils is partially replaced by technology.

In the second study module Sustainable Development, the teachers’ role in guiding the
learning process was very different. At the beginning of the lessons, teachers heavily
instructed the learning but as the group work started, the teachers’ role was to assist and
coach individuals and groups according to those needs. Guidance was mostly needed for
those struggling to proceed but also to adjust the learning environment to meet the needs of
the pupils. In this situation, where teachers were highly busy answering each group’s needs,
the support for the regulation of learning from the LMS would have been significant.
However, as the LMS design of this module wasn’t perhaps able to meet these pupils’ needs,
they randomly used it to regulate their learning.

The experiences gained during the study modules imply, that LA was more able to help
pupils to regulate their learning and give teachers accurate feedback on pupils learning when
the learning was individual and highly constructed. Instead, in collaborative processes, pupils
didn’t utilize the LMS, perhaps relying more on face-to-face and group regulation, and
therefore the log data is more scattered. Controversially, the need to support pupils’
regulation of learning is even greater in collaborative processes, such as the Sustainable
Development module, as collaborative learning is seen as more demanding for pupils. Due to
the teacher’s role as an assistant and a coach for pupils learning, also teachers’ time is
limited to support SRL.

Previous research has stated that for teachers to utilize LA dashboards, those need to be
easy to use and meet the needs of the teachers (Kaliisa et al. 2020). The experiences gained
in this case, contextualised in primary school, highlight the importance of the following
factors. First and critically, teachers need to have the time to check the dashboards.
According to this case, the time available in primary school depends on the learning design
and pupils’ ability to proceed independently. Secondly, since primary school teachers’ days
are generally very hectic and pupils need a lot of attention and care, the data from the
dashboard must provide information that cannot be obtained through classroom observation.
Teachers need to be confident that the information provided by LA data is reliable and
answers crucial questions about how pupils are working and learning.

To benefit from LA data, Li and Wise (2021) highlight the importance for teachers to discuss,
which questions they want LA to answer. As this was probably clear in the individual learning
process Space (progress on materials and tasks, number of correct answers), it might have
been more problematic in the Sustainable Development highlighting the importance of
collaboration and openness. The questions for LA were perhaps new, unclear and more
complex to answer as teachers would have needed information on each group’s progress
and therefore the usage of LA information stayed low. In the future, to effectively implement
the possibilities of LA, teachers would benefit from both training and reflection to finally
scrutinize the usage (Li et al. 2021).
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Research indicates that teachers who have more experience in using LA can use the
information provided by LA more effectively (Knoop-van Campen et al. 2023; Wise & Jung
2019). For teachers to be able to fully participate in the co-construction of learning designs
utilizing LA, it would also be recommended that teachers are already familiar with the basic
concepts and possibilities of LA. As the concept of LA is still rather unknown to teachers and
the images of LA rely on some specific systems, teachers might not be able to understand all
the possibilities of LA systems (see also Holstein et al. 2019). It takes time for teachers to
understand the added value of LA and integrate it into their pedagogies and daily routines (Li
et al. 2021). Accordingly, it is important to remember that although log data may seem easier
to obtain through more traditional or behaviourist learning processes (see e.g. Selwyn 2019;
Wilson et al. 2017), such as the Space in this case, the pedagogical aspects and learning
theories need to be properly considered as a key element for the learning designs utilizing
LA. The construction of learning in primary schools, even when utilizing LA, should not be
technology and data-driven. Instead, it should emphasise the objectives and skills that are
meaningful in the curriculum and important for the future of the pupils, implemented through
different pedagogies and learning designs.
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