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Abstract
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Although digital personalized learning (DPL) is assumed to be beneficial for the student as well as the teacher, the implemen-
tation process of DPL tools can be challenging. Therefore, the aim of our study is to scrutinize teachers’ perceptions towards
the implementation of DPL in the classroom. A total of 370 teachers from primary and secondary education (students aged
6—18 years old) were questioned through an online survey. An overview of descriptive results is presented regarding (1) teach-
ers’ reported technology use, (2) their perceptions towards adaptivity and dashboards in DPL tools and (3) their expectations
of support in view of implementing DPL. Based on a cluster analysis, three teacher clusters are distinguished. Results reveal
all three clusters had positive perceptions towards DPL. Nevertheless, there is great variety in reported use of DPL tools.

Keywords Educational technology - Digital personalized learning - Adaptive technology - Teachers - Cluster analysis

Many educational technology enterprises, researchers and
policy makers assume that technology will transform or even
revolutionize classrooms all over the world (Reich, 2020).
Especially technology facilitating personalized learning is
seen as a key force in impacting educational practice (Kol-
chenko, 2018; Reich, 2020). Reviews and meta-analyses
depict that digital personalized learning (DPL) research is
expanding, not solely because of the expected potential to
leverage students’ motivation and performances, but also
because of its ability to support teachers who are facing large
heterogenous class groups (see Bernacki et al., 2021; Major
& Francis, 2020; Van Schoors et al., 2021; Xie et al., 2019;
Zheng et al., 2022).

Although the role of the teacher is very important when
implementing DPL in education, it is mostly absent in con-
temporary literature (Van Schoors et al., 2021). The question
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of how teachers perceive the value of DPL in their classroom
is essential. On the one hand, teachers’ perceptions have a
profound impact on the general technology adoption process
in education (Vanderlinde & Van Braak, 2010). On the other
hand, teachers’ expectations can be meaningful for policy
makers and software developers to establish more useful and
resourceful contributions in the DPL field (Major & Francis,
2020; Walkington & Bernacki, 2020). Hence, by considering
teachers’ perceptions and expectations towards opportuni-
ties (or challenges), the reconciliation of human and digital
tutors can be enhanced.

Therefore, teachers’ perceptions concerning DPL are
the basic premise within this contribution and were scruti-
nized by performing an online survey. In total 370 teachers
participated and reported on their (1) technology use for
personalization, (2) perceptions towards adaptivity and dash-
boards in DPL tools and (3) expectations of support in view
of implementing DPL. First, we introduce a framework on
DPL. Second, we report on the methodology used. Third, we
present the results in which we distinguish teacher profiles.
Finally, we reflect on these profiles and propose follow-up
research with a specific focus on teacher perceptions when
implementing DPL tools in their classroom.
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Theoretical Background

The theoretical background consists of two sections. In
the first section, we introduce the definition and possible
benefits of DPL, followed by a discussion of technol-
ogy software, adaptivity and visualizing learning data.
In the second section, we elaborate on expanding teacher
responsibilities, competences and support for implement-
ing DPL tools.

DPL

DPL is a relatively “young” area of research that is becom-
ing more extensive and complex along with ubiquitous
digitization (Groff, 2017; Kolchenko, 2018; Shemshack &
Spector, 2020). According to Van Schoors et al. (2021), DPL
can be defined by setting apart the following characteristics
of personalization in DPL tools: (1) various learner char-
acteristics are considered, (2) different aspects of a learn-
ing environment can be adapted, (3) personalization can be
driven by the teacher, learner or tool itself and (4) teachers
might enhance personalization through the use of learner
data visualized by the tool.

Although reviews and meta-analyses are rather scarce,
DPL has found to be beneficial for cognitive outcomes such
as higher learning achievement, and non-cognitive outcomes
such as engagement (Major & Francis, 2020; Pfeiffer et al.,
2021; Zheng et al., 2022). In addition, DPL is also expected
to be beneficial for teachers; DPL tools can invoke reflection
on numerous fields of interests and knowledge levels within
a differing class group (Baker, 2016; Holmes et al., 2018;
SRI international, 2018).

Technology Software and Adaptivity

Given the many expectations concerning teacher and stu-
dent benefits, DPL tools proliferated and became popular in
education (Aleven et al., 2017; Baker, 2016; Basham et al.,
2016; Xie et al., 2019). In the wide range of DPL tools,
there is a variety of built-in personalization systems. These
systems provide unique learning experiences: while some
supply adaptive recommendations, others facilitate the pro-
vision of adaptive learner content (Groff, 2017; Shemshack
& Spector, 2020).

To untangle the complexity within adaptivity genres,
many authors developed classifications or frameworks. One
example is the framework of Vandewaetere and Clarebout
(2014) depicting a four-dimensional view on adaptivity
genres. They discuss the time, target, method and source
of adaptation. The first dimension, time of adaptation,
pertains to three possible moments an adaptation can take
place: before the learning activity starts (static), during the
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learning activity (dynamic) and a combination of both (dual
pathway). A second dimension, the target of adaptation,
relates to what is being personalized. Some examples are
content, presentation, instruction and support (Vandewaetere
& Clarebout, 2014). A third dimension is the method of
adaptation which pertains to how the adaptations are made,
either system-controlled (adaptations made by the developer
or the instructor), learner-controlled (adaptations made by
the learner) or the combination of both (shared-controlled).
The source of adaptation is the fourth dimension and refers
to what drives the adaptation. Regarding the source, Van-
dewaetere and Clarebout (2014) distinguish characteristics
of the learner which are cognitive, affective and behavioral
characteristics. The latter considers the interaction between
the learner and the system.

In addition to Vandewaetere and Clarebout (2014), Groff
(2017) as well as Bulger (2016) both acknowledge a spec-
trum of DPL tools or technology focusing on various inten-
sity of adaptivity (instead of types of adaptivity). At the
beginning of the spectrum, they situate the category ‘Data
Driven Systems’, comprising management systems that offer
pre-determined learning materials based on students’ mas-
tery level (Bulger, 2016). Groff (2017) similarly refers to
data-driven learning technology as Learning Management
Systems (LMSs). LMSs can provide students with individual
learning pathways, evaluations and recommendations based
on learner data (Bulger, 2016; Groff, 2017). Further up the
spectrum are adaptive software genres that move beyond
pre-determined learning materials. Bulger (2016) classified
these tools as ‘Adaptive Learning Tools’. They offer more
dynamic data-driven learning material according to learn-
ers’ behaviors or competences. Groff (2017) states that in
this case, dynamic adaptation is made possible via machine
learning which goes beyond the pre-determined decision tree
used in LMSs. At the end of the spectrum are the ‘Intel-
ligent Tutor Systems’ (ITSs), often referred to as the high-
est category of DPL-tools (Bulger, 2016). ITSs subsume a
pro-active model, often referred to as a ‘system-based tutor’
which provides real-time instruction by analyzing students’
learning needs and progress (Bulger, 2016; Groff, 2017). In
addition, most ITSs can track mental processes and diag-
nose errors. A promising generation of more sophisticated
ITSs, also named conversational ITSs, is currently being
developed. For example, ITSs that consider affective learner
characteristics, giving more qualitative system-based feed-
back, acknowledging conceptual reasoning and stimulate
deep user-system dialogue (Groff, 2017).

Aforementioned examples of technology software are not
discrete and distinctions between types can be ambiguous.
As Groff (2017) illustrates: “For example, a learning man-
agement system may or may not include data-driven learn-
ing capabilities. At the same time, a game-based learning
environment may also be data-driven but not be a learning
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management system” (p.11). In addition, Groff (2017) points
out that educational technology companies are often quick
to attribute the label “personalized”, despite the rather low-
quality adaptivity of the technology at hand.

Visualizing Learning Data on Dashboards

Some DPL technology include learning analytics, which
measure, aggregate, analyze and visualize learner data
(Maseleno et al., 2018; Schwendimann et al., 2017; Teas-
ley, 2017). Visualizations are generally presented through
real-time visual interfaces or displays, also called dash-
boards. Specific learning activities are displayed in a mean-
ingful way through graphs, gauges or maps (Schwendimann
et al., 2017). Examples of data visualizations are completed
learning content/exercises, amount of time spent on learn-
ing content/exercises, results on exercises/tests, analyses of
failed tasks, progress over months/weeks/years, feedback
from the system and/or the teacher, achieved goals and
agendas with personal schedules or deadlines (Maseleno
et al., 2018; Schwendimann et al., 2017; Teasley, 2017).
These visualizations aim to encourage teachers’ awareness,
reflection and analysis of students’ learning processes (Tea-
sley, 2017; van Leeuwen et al., 2019). Important informa-
tion regarding the learning progress or behavior can be
monitored immediately (Maseleno et al., 2018; Teasley,
2017). Most dashboards are designed for teachers; how-
ever, student dashboards are also on the rise (Maseleno
et al., 2018; Schwendimann et al., 2017). Student dash-
boards can increase engagement and may empower stu-
dents towards their own learning process and progress
(Maseleno et al., 2018; Teasley, 2017).

Dashboards have the potential to enhance human-
prompted feedback, initiated by the teacher (Knoop-van
Campen & Molenaar, 2020; Maseleno et al., 2018; Teasley,
2017; Van Leeuwen et al., 2019). More specifically, teach-
ers provided with the competence to interpret data—also
called data-driven decision-making—can take additional
pedagogical actions considering individual learners’ needs
(Knoop-van Campen & Molenaar, 2020; Maseleno et al.,
2018; Teasley, 2017).

Enactment of DPL Tools in the Classroom

With their increasing smart features (e.g. adaptivity, dash-
boards), DPL tools can be utilized for multitudinous pur-
poses such as automated adaptation of learning opportuni-
ties, coaching students, support for curation/management of
the learning process and support for using student data (SRI
international, 2018). Consequently, DPL tools can be seen
as a source of support for teachers. However, they also com-
plicate teachers’ roles by challenging their responsibilities
and competences (Shaikh & Khoja, 2012). Allocating ample

resources to empower teachers and reinforce their capac-
ity has therefore been considered a timely issue for many
educational stakeholders and researchers around the globe
(Marienko et al., 2020).

Expanding Teacher Responsibilities and Competences

When using DPL to enhance students’ learning processes,
teachers play a crucial role (Kolchenko, 2018; Major &
Francis, 2020). As Basham et al. (2016) state, implement-
ing DPL calls for a shift in teachers’ instructional strategies:
there is a continuous responsibility to make well-informed
decisions based on one’s own experience in conjunction
with acquired learner data through DPL tools. Such col-
laborations between tool and teacher, also referred to as
distributed scaffolding (see Tabak, 2004), can augment the
learning process in various ways. This is, for example, the
case for adaptivity. The combination of adaptive Al-based
and dynamic personalized tutor-based decisions ignite
amplified adaptivity, also identified as human-Al hybrid
adaptivity (Holstein et al., 2020).

Holstein et al. (2020) describe four dimensions within
human-AT hybrid adaptivity. The first dimension, goal aug-
mentation, involves the reciprocal process of information
sharing to improve instructional learning goals for various
students. The second dimension, perceptual augmentation,
pertains to leveraging complementarity in perception. What
the DPL tool gathers as relevant learner information might
enhance opportunities for teachers to examine and interpret
the learning process in a more profound way (Holstein et al.,
2020). The third dimension, action augmentation, refers to
expanding the ability, capacity and availability of instruc-
tional actions (Holstein et al., 2020). The fourth dimension
is decision augmentation: by informing each other, more
adequate pedagogical decisions can be made (Holstein et al.,
2020).

Although technology can certainly benefit teachers, they
are also required to stay attentive to DPL tools constraints
(e.g. inappropriate learning goals, false learner information,
improper decisions). DPL tools are not yet flawless: frag-
mented or contaminated data can generate erroneous pre-
dictions or unintelligent adaptations (Baker, 2016; Basham
et al., 2016). Today’s DPL tools often contain models which
are still very simplistic and inadequate to acknowledge rich
educational contexts (Baker, 2016; Basham et al., 2016).
Thus, teachers are expected to take responsibility and use
their experience-based knowledge to make critical judg-
ments of these pitfalls (Baker, 2016; Kolchenko, 2018).

Support for Implementing DPL Tools

As DPL integration in education accelerates, teachers
are progressively challenged. They need to acquire new

. @ Springer



318

TechTrends (2023) 67:315-330

competencies at fast pace, which are substantially differ-
ent from what they learned during training (Groff, 2017,
Marienko et al., 2020; Shaikh & Khoja, 2012). In this
evolving process, acknowledging the complex teacher role
through appropriate professionalization support is essen-
tial (Kaiser & Konig, 2019). Within this support, teachers’
individual perceptions and feelings must be specifically
considered as this is crucial for successful implementation
(see concerns-based adoption model by Hall & Hord, 1987;
Hord et al., 1987). Similarly, teachers need help to navigate
through the wide range of DPL tools and guidance to deploy
them in the classroom (Groff, 2017; Holmes et al., 2018;
Marienko et al., 2020).

Relevant professional development resources or opportu-
nities can take on many forms. Werquin (2010) distinguishes
between formal (e.g. DPL training courses provided by teacher
education or other formal institutions), informal (e.g. collegial
conversations) and non-formal (e.g. websites, books, videos
and e-manuals related to DPL software) learning. Grossman
(1990) states that teacher education is imperative to address
prior misconceptions which could debilitate mindful teaching
strategies (Grossman, 1991). This also applies to the integra-
tion of new innovations (such as DPL tools), given adequate
supportive initiatives can (1) encourage teachers to get used to
the new technology and (2) distribute pedagogy-specific advice
related to curriculum standards (Holmes et al., 2018). In turn,
teacher competences and perceptions (enhanced by these learn-
ing opportunities) do not only influence instructional strategies
but also students’ learning outcomes (Kaiser & Konig, 2019).

Some studies have already been carried out examining
teachers’ views of technology in general. An example is
the Belgian quadrennial research project MICTIVO which
stands for Monitoring information and communications
technology in Flemish education (“Monitoring ICT in het
Vlaamse Onderwijs”, Heymans et al., 2018). The project
investigates teachers’ use of various hardware/software and
perceptions of ICT integration in the classroom. Although
previous MICTIVO surveys (MICTIVO 2008 monitor, MIC-
TIVO 2012 monitor, MICTIVO 2018 monitor) showed no
frequent ICT use, teachers generally had positive percep-
tions of the importance and effects of ICT. The needs related
to DPL specifically, were not addressed in this project. In
general, a focus on teachers’ needs is rather scarce in DPL
research (Groff, 2017). Considering teachers’ needs through
dialogue can provide better alignment of support initiatives,
as well as further developments within the field of DPL.

Aims of the Study

Expanding digitization fosters a worldwide interest for DPL
innovations in education: many have high expectations
concerning student and teacher benefits. Due to growing

@ Springer

interest, research involving numerous features of DPL tools
(such as adaptivity and dashboards) is likewise on the rise
(see Bernacki et al., 2021; Major & Francis, 2020; Van
Schoors et al., 2021; Xie et al, 2019). Along high expec-
tations, DPL also invokes many challenges for teachers
(expanding responsibilities, new competences...). Therefore,
appropriate support to implement DPL tools is particularly
salient (Groff, 2017; Marienko et al., 2020; Shaikh & Khoja,
2012). To shine light on teacher perceptions concerning
DPL implementation, the following research questions are
addressed:

(1) To what extent do teachers report using technology for
personalized learning in their classroom?

(2) What are teachers’ perceptions towards adaptivity
within DPL tools?

(3) What are teachers’ perceptions towards dashboards
within DPL tools?

(4) What are teachers’ expectations regarding support in
view of implementing DPL tools?

(5) What different teacher profiles with respect to a)
reported use, b) perceptions of adaptivity, ¢) percep-
tions of dashboards and d) expectations of support can
be identified?

Method

To provide answers to the research questions, a large-scale
survey was created, piloted and used to determine teach-
ers’ perceptions regarding the implementation of DPL. A
total of 370 teachers from primary and secondary education
(students aged 6—18 years old) participated. The quantified
data were analyzed via a descriptive and cluster analysis.
The latter is a method that distinguishes subjects within a
dataset in homogeneous groups (or clusters) according to
characteristics (Romesburg, 2004). In what follows, the
(1) participants, (2) instrument, (3) procedure and (4) data
analysis are further explained.

Participants' 2"

The survey targeted teachers employed in primary or sec-
ondary Flemish (the Dutch speaking part of Belgium) educa-
tion. In total, 370 teachers participated. The sample consists
of teachers from primary (39.73%), special needs primary
(6.76%), secondary (52.43%) and special secondary (1.08%)
education. Most of the participants are female (74.05%),
which is a small overrepresentation compared to the popu-
lation (see Table 1 and Appendix). The respondents’ age
range lies between 21 and 63 years and is almost similarly
distributed when compared to the populations’ age range.
Under-25 and over-59 years old participants are rather in
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Table 1 Demographic

8 Characteristics Category Participants sample Population*®
characteristics of the - @@
participants (n=370) n % %

Age
20-24 15 4.05% 5.03%
25-29 50 13.51% 12.75%
30-34 34 9.19% 13.56%
35-39 57 15.40% 15.92%
4044 57 15.40% 13.65%
45-49 56 15.13% 11.79%
50-54 45 12.16% 10.94%
55-59 44 11.89% 11.83%
60-64 12 3.24% 4.31%
65+ 0 0% 0.23%

Gender
Male 95 25.68% 30.25%
Female 274 74.05% 69.72%

Teaching experience
<5 years 65 17.57% 17.53%
5-15 years 105 28.38% 37.16%
> 15 years 200 54.05% 45.28%

School grade
Secondary education (12-18) 194 52.43% 53.35%
Special secondary education (13-21) 4 1.08% 7.32%
Primary education (6-12) 147 39.73% 33.65%
Special primary education (6-13) 25 6.76% 5.66%

* The total population consists out of 156 687 Flemish teachers. Compared to the population number, the
current sample (n=370) is 0.24%. As depicted in this table, the sample can be viewed as representative

the minority with 4.05% and 3.24% respectively. More than
half of the participants (54.05%) have more than 15 years
of teaching experience. In sum, the sample can be viewed
as representative for the population data regarding school
grade, gender, age and educational experience (see Table 1
in which teacher percentages within the sample are com-
pared to total teacher percentages within the population).

Instrument

To investigate teachers’ self-reported use and perceptions
towards DPL, a questionnaire was developed and sent to
all Flemish primary and secondary schools (Appendix
Appendix 2). The questionnaire contained four main sec-
tions, with a total of 40 questions (see Table 2): (1) Cur-
rent use of digital technology for personalized learning, (2)
Perceptions towards adaptivity within DPL tools, (3) Per-
ceptions towards dashboards within DPL tools (4) Expec-
tations towards support for implementing DPL tools. All
survey questions utilized a 5-point Likert-type scale to quan-
tify and rank teachers’ use and perceptions from positive
(towards 5) to negative (towards 1) beliefs/frequent use. The
estimated time to complete the survey was approximately

thirty minutes. All four sections of the survey are separately
related to the first four research questions. The fifth research
question (i.e., identification of teacher profiles) is related to
an interlinked analysis of all four sections. This structure
was also used to report the results in section five (results).

Procedure

Development of the questionnaire was based on two sources:
On the one hand, the questions were based on research lit-
erature (see Table 2). On the other hand, ten focus group
interviews (including 56 teachers) were conducted explor-
ing teachers’ perceptions on DPL, which helped refinement
of the constructed questions (e.g. adding frequently men-
tioned support initiatives to the set of items related to ‘DPL
implementation support’). Next, an iterative evaluation of
the refined questionnaire was carried out with a focus on the
content and formulation of items. In this evaluation, experts
were involved from different academic fields (e.g. statistical
modeling, educational technology) and from other projects
in which large-scale surveys were used (e.g. MICTIVO).
Finally, to (1) pilot and (2) improve the validity of the survey
a cognitive interview was performed with a small group of
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Research question

Literature

Type of questions

Table 2 Sections of the questionnaire

Questionnaire section

@ Springer

RQI: To what extent do teachers report using

12) probing for the use of tech- Based on an existing survey used in the MIC-

nology to facilitate personalized learning

Questions (n

‘Use of technology for personalized learning’

technology for personalized learning in their

classroom?

TIVO2018 study (Heymans et al., 2018) and

types of technology as discussed by Bulger

(2016) and Groff (2017)

28) probing for perceptions Based on four dimensions of adaptivity as

RQ2: What are teachers’ perceptions towards

Questions (n
towards time, source, method, and time of

adaptation within DPL tools

‘Perceptions towards adaptivity within DPL

adaptivity within DPL tools?

presented by Vandewaetere and Clarebout

tools’

(2014)
16) probing for perceptions Based on features as discussed by differ-

RQ3: What are teachers’ perceptions towards

Questions (n
towards features concerning teacher and student

dashboards

‘Perceptions towards dashboards within DPL

dashboards within DPL tools?

ent authors (see Maseleno et al., 2018;

tools’

Schwendimann et al., 2017; Teasley, 2017;

van Leeuwen et al., 2019)

RQ4: What are teachers’ expectations regarding

9) probing for expectations Based on assumed needs mentioned by dif-

Questions (n
towards support initiatives concerning technical

and didactical needs

‘Expectations towards support for implement-

support in view of implementing DPL tools?

ferent authors (see Groff, 2017; Marienko

ing DPL tools’

et al., 2020; Shaikh & Khoja, 2012; Holmes
et al., 2018; Marienko et al., 2020)

teachers (n=15). Based on these teachers’ comments, final
refinements were made related to comprehensibility (e.g.
addition of a short and understandable definition of DPL in
the beginning of the survey) and wording (e.g. replacements
of English words ‘system-control’, with Dutch variations),
resulting in the finalized survey.

After approval from the ethical committee (Case number: G-
2,019,101,978), the survey was digitized and assigned to school
principals of all Flemish schools. The survey was sent out together
with an information letter (addressing the purpose of the study)
and a request to distribute the mail among their educational staff.
In view of representativeness, extra activities were initiated to
reach specific target groups. For example, the survey was shared
in an open-source network for teachers in secondary education.

Participating teachers first had to click on a link which
directed them to an informed consent with relevant infor-
mation concerning the procedure and goals of the question-
naire. In this informed consent, a short introduction was
included describing DPL as learning that takes place in a
digital learning environment which adapts to characteristics
of individual learners. The informed consent also clearly
mentioned that personal data would be processed anony-
mously. Only when the participants gave their active con-
sent, the questionnaire could be accessed.

The survey was launched mid-January 2020 and provi-
sionally accessible until the end of April 2020. However,
administration of the survey ended early on March 16 as
schools were obliged to shift to online learning due to the
Covid-19 pandemic. The mandatory switch invoked risks of
distorted results, not only in terms of reported use, but also
in terms of perceptions and needs.

Data Analysis

A two-fold quantitative research design was applied: (1) To
examine the first four research questions, a descriptive analy-
sis was conducted using SPSS (version 28.0.1) to explore uni-
variate data (e.g. frequencies, averages, minimum and maxi-
mum). (2) The fifth research question was examined trough
a K-means cluster analysis; a method that can be used to dis-
tinguish profiles with similar and dissimilar characteristics
and gather them in clusters. The cluster analysis was carried
out according to rigorous guidelines and considerations pro-
vided by Romesburg (2004). First a data matrix was created,
again via the software SPPS (version 28.0.1), with columns
(referring to the variables) and rows (individual datapoints per
participant). Next, the data was recoded via sum scoring to
compute variables (see Table 3). For every variable, all related
items of the survey were included when calculating the sum
score (for example: we included all twelve items related to the
software types for the variable ‘technology use’). As depicted
in Table 3, all Cronbach’s o coefficients are above 0.75, which
indicated an acceptable reliability.
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Table3 Inter ngl consistency of Variable created through sum scores Alpha value Number
the created variables .
of items
Technology use 0.76 12
Preferences towards adaptivity 0.89 28
Preferences towards dashboards 0.87 16
Expectations towards implementation support 0.80 9

Taking the new variables into consideration, a K-means
cluster analysis was performed, using Euclidean distances.
Tabulated results of both the descriptive analysis and the
K-means cluster analysis will be presented in the next
section.

Results'!

This study aims to investigate teacher perceptions concern-
ing DPL in the classroom. In what follows, the results of
two analyses are provided. As depicted in Fig. 1, the first is
descriptive in nature and investigates -in accordance with
the first four research questions- teachers’ (1) reported tech-
nology use, (2) perceptions towards adaptivity as well as
dashboards and (3) expected support. The second comprises
a cluster analysis which relates to the fifth research question,
i.e., the identification of teacher profiles.

RQ1: To What Extent do Teachers Report Using DPL
Tools in Their Classroom?

For the first research question, the survey aimed at
identifying (1) participants’ reported technology usage
to foster personalized learning during the school year.

(RQ1) To what extent do teachers report
using DPL tools in their classroom?

What are teachers’ perceptions towards adaptivity
(RQ2) and dashboards (RQ3) within DPL tools?

Participants were presented with a list of technology
types to indicate their usage on a 5-point Likert scale
from ‘never’ to ‘daily’. This list comprises twelve soft-
ware types as mentioned by Bulger (2016), Groff (2017)
and Heymans et al. (2018): (1) ‘Learning management
systems’ (for offering learning content, management of
learning progress and administration), (2) ‘authoring
tools’ (an environment to be created with own learning
content or self-chosen methods), (3) ‘blended learning
tools’, (combination of offline teaching and online learn-
ing), (4) ‘communication tools’ (to facilitate communi-
cation between students, fellow students and teachers),
(5) ‘tools for students with disabilities’ (to support stu-
dents), (6) ‘e-portfolio tools’ (Online storage for tasks,
essays, ...), (7) ‘simulation tools’ (visualizations in 2D,
3D, virtual reality, augmented reality,...), (8) ‘assess-
ment tools’ (software to facilitate tests and/or exams),
(9) ‘games’ (educational games or tools with gamifica-
tion elements such as levels, reward system, avatars...),
(10) ‘online learning environments’ (an environment in
which students are guided in exploring and practicing
learning content), (11) ‘collaboration tools’ (facilitating
students to interact with each other, share their learning
experiences and co-create) and (12) ‘presentation tools’
(software to present learning content).

(RQ4) What are teachers’
expectations regarding support in view of
implementing DPL tools?

Technology use Adapuivity

Dashboards Support

(RQS5) What different teaching profiles with respect to a) reported use, b) perceptions of adaptivity,
¢) perceptions of dashboards, and d) expectations of support can be identified?

Teacher profiles

'
'
'
'
'
'
i
'
il
'
'
i
Il
'
'
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Table 4 Teachers reported
use of technology to support

personalized learning

Types of technology Never 1—3 a year Monthly Weekly Daily

Learning management systems 6.76% 3.78% 6.49% 16.76% 66.22%
Authoring tools 50.81% 17.03% 12.97% 13.51% 5.68%
Blended learning tools 61.89% 15.41% 11.62% 8.92% 2.16%
Communication tools 63.78% 12.16% 7.48% 11.08% 5.14%
Tools for students with disabilities 41.62% 20.81% 8.11% 16.76% 12.70%
E-portfolio tools 62.97% 12.43% 11.08% 10.27% 3.24%
Simulation tools 57.30% 19.46% 10.54% 10.27% 2.43%
Assessment tools (test/exam) 51.08% 27.84% 13.51% 6.76% 0.81%
Games 45.14% 18.92% 15.14% 15.68% 5.14%
Online learning environments 27.30% 16.22% 17.30% 28.65% 10.54%
Collaboration tools 57.84% 20.00% 11.62% 8.92% 1.62%
Presentation tools 11.89% 22.16% 29.73% 23.24% 12.97%

Bold text is used to highlight the highest percentages

Table 4 depicts an overview of these findings. ‘Learning
management systems’ are reported to be used most often
and most frequently (66.22% daily). Besides ‘online learn-
ing environments’ (weekly 28.65% or even daily 10.54%)
and ‘presentation tools’ (monthly 29.73%), other tools are
reported to be used distinctly less. For example, many partic-
ipants indicate never using ‘communication tools’ (63.78%),
‘e-portfolio tools’ (62.97%) and ‘blended learning tools’
(61.89%) to support personalized learning.

RQ2: What are Teachers' Perceptions Towards
Adaptivity Within DPL Tools?

For the second research question, the survey probed for
teacher perceptions towards adaptivity in DPL. Based on
the work of Vandewaetere and Clarebout (2014), a set of
examples concerning source, target, method and time of
adaptivity were presented to the participants, which they had
to identify from ‘not important at all’ to ‘very important’.
First, participants’ perceptions towards the most optimal
source of adaptation were investigated. Examples were given,
associated with three categories of source of adaptation: 1)
affective, 2) cognitive and 3) meta-cognitive learner character-
istics. Two examples related to cognitive learner characteristics,
i.e., ‘student level’ and ‘student progress/pace’, were most often
identified as ‘important’ (53.46% and 55.97%, respectively) and

even ‘very important’ (40.25% and 36.48%, respectively). Next,
the example related to meta-cognitive learner characteristics,
i.e., ‘self-regulatory skills’, was chosen as second most ‘impor-
tant’ with 54.40%. Finally, two examples related to affective
characteristics, i.e., ‘attitude/motivation toward the learning
content’ and ‘self-confidence’, were preferred as ‘important’
with 49.69% and 52.20%, respectively (Tables 5 and 6).
Second, participants’ perceptions towards the most opti-
mal target of adaptation were investigated. Again, a selection
of examples related to two categories of targets, i.e., (1) con-
tent and (2) support/instruction were presented. ‘Difficulty
of exercises/content’ (category content) is most identified as
‘important’ (61.95%) and ‘very important’ (31.45%).
Participants’ answers are likewise varying between
‘important’ (62.89%) and ‘very important’ (17.30%) for
‘number of exercises/content’. For ‘order of the exercises/
content’ answers are varying between ‘’neutral (27.04%),
‘important’ (48.11%) and ‘very important’ (15.72%).
Related to support/instruction, participants answers are
varying between ‘important’ and ‘very important’ for ‘degree
of instruction’ (58.49% and 28.93%) and ‘degree of feed-
back’ (51.57% and 29.56%). Except for ‘number of recom-
mendations’ (category support/instruction) responses ranged
respectively between ‘neutral’ (46%) and ‘important’ (40%).
Third, participants’ perceptions towards the most optimal
method of adaptation were investigated. Two set of examples

Table 5 Source of adaptivity

Source of adaptivity (n=318) Not Not important Neutral Important Very important
important
at all
Attitude/motivation (affective) 0.63% 1.57% 14.47% 49.69% 33.65%
Level of the student (cognitive) 0.31% 0.94% 5.03% 53.46% 40.25%
Self-confidence (affective) 0.63% 0.94% 9.75% 52.20% 36.48%
Progress/pace (cognitive) 0.31% 0.63% 6.60% 55.97% 36.48%
Self-regulatory skills (meta-cognitive) 0.31% 1.57% 16.67% 54.40% 27.04%

Bold text is used to highlight the highest percentages
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(one related to teacher control and one to learner control) were
presented to the participants to rank from ‘not important at all’
to ‘very important’. Each set contained 7 examples: control
over (1) ‘the level of tasks’, (2) ‘type of tasks’, (3) ‘sequence of
tasks’, (4) ‘number of tasks’, (5) ‘instruction prior to the tasks’,
(6) ‘evaluation of the tasks’ and (7) ‘guidance during the tasks’.
Participants scored most examples related to student control,
as ‘important’ (see Table 7). For teacher control, most examples
were scored ‘important’ and ‘very important’ (see Table 8).
Fourth, participants’ perceptions towards the most optimal
time of adaptation were investigated. Participants were pre-
sented with examples related to static and dynamic adaptivity.
‘A DPL tool with a pre-test which measures student character-
istics in advance’ (static) and (2) ‘a DPL tool that measures how

Table 6 Target of adaptivity

a student feels during the exercises’ (dynamic) were found to be
‘important’ by 55.24% and 53.65% respectively. A third exam-
ple related to dynamic adaptivity, i.e., ‘change of level difficulty
according to performance’, was not only found to be ‘important’
(52.38%), but also ‘very important’ (40.95%) (Tables 9 and 10).

RQ3: What are Teachers’ Perceptions Towards
Dashboards Within DPL Tools?

There are many possibilities dashboard features within DPL
tools, both for students and teachers. To examine percep-
tions concerning these features, participants were shown two
sets comprising dashboard features for students and teachers
as mentioned by Maseleno et al. (2018), Schwendimann et

Target of adaptivity (n=318) Not important Not important Neutral Important Very important
at all
Difficulty of exercises/content (content) 0.31% 0.63% 5.66% 61.95% 31.45%
Number of exercises/content (content) 0.31% 3.14% 16.35% 62.89% 17.30%
Order of exercises/content (content) 0.31% 8.81% 27.04% 48.11% 15.72%
Degree of feedback (support/instruction) 0.31% 1.89% 16.67% 51.57% 29.56%
Degree of instruction (support/instruction) 0.63% 1.89% 10.06% 58.49% 28.93%
Number of recommendations (support/instruction) 1.26% 4.40% 45.60% 39.62% 9.12%
Bold text is used to highlight the highest percentages
Table7 Examples related to Student control (n=370) Not impor-  Not important Neutral Important Very important
student control tant at all
Amount of tasks 2.52% 15.72% 33.02% 43.08% 5.66%
Guidance of tasks 0.31% 3.14% 18.55% 53.77% 24.21%
Evaluation of tasks 1.89% 11.32% 16.98% 43.08% 26.73%
Instruction of tasks 1.26% 8.81% 12.89% 54.40% 22.64%
Level of tasks 3.14% 12.26% 24.21% 48.43% 11.95%
Type of tasks 1.57% 12.89% 26.73% 50.31% 8.49%
Sequence of tasks 5.35% 19.81% 32.39% 35.85% 6.60%
Bold text is used to highlight the highest percentages
Table 8 Examples related to Teacher control (n=370) Not impor-  Not important Neutral Important Very important
teacher control tant at all
Amount of tasks 1.26% 3.14% 17.92% 56.60% 21.07%
Guidance of tasks 0.63% 0.94% 6.92% 53.77% 37.74%
Evaluation of tasks 0.94% 0.94% 5.66% 50.31% 42.14%
Instruction of tasks 0.63% 1.89% 8.18% 53.46% 35.85%
Level of tasks 0.63% 1.26% 4.09% 50.63% 43.40%
Type of tasks 0.63% 1.57% 5.97% 61.01% 30.82%
Sequence of tasks 2.20% 12.26% 22.01% 44.65% 18.87%

Bold text is used to highlight the highest percentages
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Table 9 Time of adaptivity

Time of adaptivity (n=315) Not Not important Neutral Important Very important
important
at all
During practice, students are challenged with different levels of difficulty 0.32% 0.32% 6.03% 52.38%  40.95%
according to their performance. (dynamic)
There is a test/questionnaire built into the DPL tools to identify certain charac- 0.95% 2.86% 27.30% 55.24% 13.65%
teristics of the learner (e.g., prior knowledge, interests...) in advance. (static)
The DPL tool considers how the student feels during practice (e.g., when 0.95% 6.03% 28.57% 53.65% 10.79%
students can indicate how they feel)? (dynamic)
Bold text is used to highlight the highest percentages
Table 10 Features on student Student dashboard (n=370)  Notimpor- Notimportant  Neutral = Important  Very important
dashboards .
tant at all
Feedback system 0.96% 2.87% 7.96%  44.90% 43.31%
Failure analysis 1.27% 2.55% 7.32%  43.31% 45.54%
Deadline planning 1.27% 0.96% 11.78%  51.91% 34.08%
Results 0.64% 2.23% 10.83%  56.69% 29.62%
Time spent on tasks 2.87% 13.06% 26.11%  47.13% 10.83%
Progress 0.64% 5.10% 15.92%  50.00% 28.34%
Completed learning goals 4.78% 9.55% 27.07%  37.26% 21.34%
Completed tasks 0.96% 2.55% 1529%  55.73% 25.48%

Bold text is used to highlight the highest percentages

al. (2017), Teasley (2017) and van Leeuwen et al. (2019).
Each set holds eight features: (1) ‘an overview on completed
tasks’, (2) ‘time spent on tasks’, (3) ‘an overview of results’,
(4) ‘an overview of progress’, (5) ‘a failure analysis’, (6)
‘an overview of completed learning goals’, (7) ‘feedback’
and (8) ‘a deadline planning’. Participants were asked to
rate the importance of these features separately for student
dashboards and teacher dashboards from ‘not important at
all’ to ‘very important’. In general, teachers show positive
perceptions towards both feature sets, scoring most features
important to very important. As Table 11 depicts, partici-
pants find student dashboards most optimal when containing
feedback features such as ‘failure analysis’ and a ‘feedback

system’ (by 45.54% ‘very important’ and 44.90% ‘impor-
tant’ respectively). They also value overview of ‘progress’,
‘results’ and ‘completed tasks’ as ‘important’ (by 50%,
55.73% and 56.69% respectively). In addition, deadline plan-
ning features were likewise rated as ‘important’ (51.91%).
For teacher dashboards (see Table 11), participants mainly
desire features to follow up the learning process such as
‘failure analysis’ and ‘completed learning goals’ (respec-
tively rated as ‘very important’ by 53.50% and 46.18%).
In addition, overviews of ‘time spent on tasks’, ‘progress’,
‘completed tasks’, ‘feedback systems’ and ‘deadline plan-
ning’ are rated as ‘important’ (by 55.41%, 55.41%, 54.14%,
53.82% and 51.59% respectively).

Table 11 Features on teacher

Teacher dashboard (n=370)  Notimpor- Notimportant  Neutral = Important  Very important
dashboards tant at all
Feedback system 0.64% 1.59% 8.28%  53.82% 35.67%
Failure analysis 0.32% 0.32% 6.69%  39.17% 53.50%
Deadline planning 0.96% 1.91% 17.20%  51.59% 28.34%
Results 0.32% 1.91% 8.28%  54.14% 35.35%
Time spent on tasks 0.96% 7.32% 16.88%  55.41% 19.43%
Progress 0.32% 1.59% 8.92%  55.41% 33.76%
Completed learning goals 1.27% 1.59% 10.83%  40.13% 46.18%
Completed tasks 0.32% 0.64% 7.64%  54.14% 37.26%

Bold text is used to highlight the highest percentages
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Table 12 Technical support

Technical support (n=314) Not important at all Not important Neutral Important Very important
Support from the softwareprovider 14.01% 26.43% 30.89% 20.70% 7.96%
E-manuals, user video’s, websites 1.59% 8.60% 13.69% 43.31% 32.80%
ICT coordinator/support at school 1.59% 14.97% 11.78% 40.76% 30.89%
Bold text is used to highlight the highest percentages
Table 13 Didactical support Didactical support (r=314) Not important at all Not important Neutral Important Very important
Meetings with colleagues 3.28% 12.10% 19.11% 43.31% 21.66%
Books, websites 2.87% 6.69% 22.61% 51.91% 15.92%
Informal conversations 2.55% 10.83% 15.92% 50.00% 20.70%
Training courses 3.82% 13.69% 21.02% 45.54% 15.92%
Online platforms 3.50% 8.28% 23.25% 44.59% 20.38%
Pedagogical support service 14.33% 23.25% 36.31% 20.38% 5.73%
Bold text is used to highlight the highest percentages
RQ4: What are Teachers’ Expectations Regarding Table 14 Cluster centers per variableii
R . ?
Support in View of Implementmg DPL Tools? Cluster centers Cluster 1 Cluster 2 Cluster 3
For the fourth research question, participants’ expectations  Software 43.24 31.08 21.58
were examined concerning support for implementing DPLL ~ Dashboards 4.06 4.16 4.06
tools. A list with types of support as mentioned by various  Support 3.82 3.61 3.42
authors such as (Groff, 2017; Holmes et al., 2018; Marienko Adaptivity 4.00 4.05 3.87

et al., 2020; Shaikh & Khoja, 2012) were presented to the
participants to score from ‘not important’ at all to ‘very
important’. Regarding technical support various types of
support such as ‘e-manuals, user videos, websites’ (43.31%
important, 32.80% very important) and ‘ICT coordinator/
support at school’ (40.76% important, 30.89% very impor-
tant) are valued by the participants. In terms of didactic
support, ‘books, websites” (51.91%) and ‘training courses’
(45.54%) were scored highest as ‘important’ (Tables 12 and
13).

RQ5: What Different Teacher Profiles with Respect
to a) Reported use, b) Perceptions of Adaptivity,
c) Perceptions of Dashboards and d) Expectations
of Support can be Identified?

For the fifth research question, a K-means cluster analysis
was used to identify different groups among participants.
Four variables were considered: (1) ‘technology use’ relat-
ing to participants’ reported use of technology to foster per-
sonalized learning, (2) ‘adaptivity’ relating to participants’
perceptions concerning types of adaptivity, (3) ‘dashboards’
relating to participants’ perceptions concerning student and
teacher dashboard features, (4) ‘support’ relating to partici-
pants’ expected support when implementing DPL tools. By

using the software SPSS 28.0, three clusters among partici-
pants were identified based on average respondents’ scores
in each cluster group (see Table 14 and Appendix 1).

The names of the clusters ‘high technology users’,
‘medium technology users’, ‘low technology users’ are based
on what the numbers represent with respect to the Likert
scale (1 =never, S=daily). Cluster 1 can be referred to as
‘high technology users’ as they report most use of ‘software’.
The teachers within this cluster generally have positive per-
ceptions towards ‘adaptivity’ and ‘dashboards’, and addition-
ally value ‘support’. Cluster 2 can be referred to as ‘medium
technology users’ and shares, similar to cluster 1, positive
perceptions towards ‘adaptivity’, ‘dashboards’ and ‘support’.
Cluster 3 can be referred to as ‘low technology users’, given
they report the lowest use of ‘software’. It is rather remark-
able that this groups, similar to cluster 1 and 2, also shares
positive perceptions towards ‘adaptivity’, ‘dashboards’ and
‘support’. Altogether, all three clusters seem to acknowl-
edge the value of DPL as the results identify little variety in
perceptions towards DPL tool features (such as adaptivity
and dashboards) and a small variety in expectations towards
implementation support. However, great variety between
clusters is notable in software use for personalized learning.
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Discussion
Summary and Interpretation Findings

Many argue DPL can be beneficial for both teachers and
students (Baker, 2016; Pfeiffer et al., 2021; Shaikh & Khoja,
2012). However, implementing DPL tools can be very chal-
lenging and demanding for teachers (Shaikh & Khoja, 2012).
Previous work brings to light that there is a big difference
between what teachers want and what happens in their
classrooms (Van Schoors et al., under review). The same
conclusion can be drawn based on the results of this study:
Although teachers seem to acknowledge the value of DPL
tools, their reported technology use (RQ1) does not align
with their positive perceptions (RQ2, RQ3) and expectations
(RQ4). Thus, for several participants, there seems to be a
gap between their optimal learning environment (perceptions
and expectations) and their daily practice (behavior). These
findings align with results from other large-scale surveys.
This is for example shown by Hamaléinen et al. (2021), who
found that teachers acknowledged the importance of digital
technologies in the classroom but that there was also a huge
variance in their ICT competences and usage.

Nonetheless, several studies (e.g. Vanderlinde & Van
Braak, 2010) emphasize that differences in perceptions are
of great influence on ICT use. If teachers show low expec-
tations or perceptions, they will be less inclined to deploy
the technology in the classroom. Therefore, it is somewhat
surprising that the results of this study do not detect different
perceptions in the three identified groups (low, medium and
high technology users).

Next to perceptions, other possible reasons for variation in
technology use remained undetected as well. Existing frame-
works can be used as a starting point for reflection. For example,
Ferede et al. (2021) investigated ICT use of teachers in higher
education by assessing their experiences and opinions. Along
determinants related to the institution (e.g. ICT plan/vision)
or the individual (e.g. teacher competences and attitudes),
they discuss ICT infrastructure and equipment to be important
assets. One explanation for the difference in technology use
in this study, could be a shortcoming of adequate hardware or
software in the participants’ schools. Furthermore, Ferede et al.
(2021) touch upon the importance of professional development
and technical support as an imperative condition to overcome
implementation chasms of new technology (see e.g. Moore,
1991). It is advised to invest in tailored training, especially since
the implementation of DPL tools in education is a challenging
process for teachers (Groff, 2017; Marienko et al., 2020; Shaikh
& Khoja, 2012).This study showed that teachers are particularly
willing to engage in training, as they found several support ini-
tiatives important. It can be interesting for researchers, policy-
makers and software developers to further investigate specific
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teacher needs towards DPL implementation, so that they opti-
mize and refine those support initiatives. In addition, it can also
be useful to consider teachers’ needs towards DPL tools. This
study revealed insights into teachers’ perceptions towards adap-
tivity within DPL tools. For example, participants showed their
interest in sources of adaptivity related to cognitive, affective
and meta-cognitive learner characteristics, with scores mostly
varying between ‘important’ and ‘very important’. However,
several reviews and meta-analyses (e.g. Bernacki et al., 2021;
Van Schoors et al., 2021) acknowledge that adaptivity within
DPL tools is often limited to cognitive learner characteristics
(e.g. mastery learning).

Next to adaptivity, this study also revealed positive teach-
ers’ perceptions towards dashboards, as all features were
perceived to be important. It is encouraging to see that teach-
ers appreciate dashboard visualizations, as these can indeed
assist and empower them to enhance personalization prac-
tices (Molenaar, 2021).

In sum, if researchers, policy makers and software devel-
opers further optimize support and DPL tools according to
teachers’ needs, teachers will more likely see the charm of
DPL, instead of all the chasms and will accordingly be more
willing to implement DPL in their classrooms.

Limitations and Follow-up Research

Despite the merits of this study, there are some limitations.
The results are obtained from an online self-reported sur-
vey. A first limitation is that online surveys also invoke less
accountability. For example, some teachers might be more
invested into technology than others whom we did not reach
with the survey. This could implicate participants with, for
example, a higher acceptance towards technology. In addition,
a survey always invokes the risk of socially desirable respond-
ing as participants could report falsely about their behavior
(Fisher, 1993). Further research should investigate DPL
use through observations to see if teachers’ reported use is
similar to actual use. Another interesting pathway for further
research is the investigation of the research questions in the
post-COVID-19 context to see if there are different/similari-
ties compared to current results. Finally, the descriptive results
of this study can only show a trend, not a causal relationship.

This study could raise awareness — both in policy,
research and technology industry— on several aspects of
DPL integration in education and teachers’ point-of-view in
this matter. In general, a focus on teachers’ needs is limited
(Groff, 2017). Considering teachers’ needs through dialogue
and co-design can have the potential to move the DPL field
forward and establish more powerful co-teaching technolo-
gies (Groff, 2017). Although no differences in perceptions
are being identified in this study, it is acknowledged that
positive teacher perceptions could lead towards a better
DPL implementation (e.g. Groff, 2017; Holmes et al., 2018).
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These perceptions can be fostered via adequate profession-
alization opportunities, enhance teacher competences and
attitudes concerning DPL. As Groff (2017) states: “Teachers
are integral to the development of these learning technolo-
gies and practices — and need significant support to do so”

(p. 27).

Conclusion

By utilizing a survey, the goal of this study was to identify
teachers’ reported technology use for personalized learning,
perceptions towards DPL tool features (such as adaptivity
and dashboards) and their expectations towards implemen-
tation support. On the one hand, the results indicate a con-
sensus concerning the value of DPL. Participants appreciate
DPL tools and consider most adaptive features as important.
On the other hand, these positive perceptions do not align
their reported technology use to foster personalized learning
as three groups of teachers were identified (low, medium and
high technology users). This study provides unique insights
in the teacher point-of-view, which is still underexamined in

Appendix 2: An Overview of the Survey Questions

the field of DPL. However, our study also stresses the need
for future research to detect possible reasons for the differ-
ence in technology use.

Appendix
Appendix 1: Extra Comment Section

i Population data, used to indicate representativeness of
the sample, was extracted from the Flemish Department
of Education website (www.onderwijs.vlaanderen.be).
All data sourced from the schoolyear 2019-2020.

ii Percentages are rounded up (if the next decimal is five
or above) and down (if the next decimal is four or less)
to the nearest number of decimals.

iii Bold text is used to highlight the highest percentages.

iiii For ‘software’ we did not average the scores, instead we
used the original sum of scores because -in comparison
with ‘adaptivity’, ‘dashboards’ and ‘support’ the differ-
ences of the Likert-scale were not proportional.

z
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Part one: Current use of digital technology for personalized learning

5-point Likert scale: (1) Never, (2) 1-3 a year, (3), Monthly, (4) Weekly, (5) Daily

O 00 N N Lt AW N~

Oy
N = O

How often did you use learning management systems to support personalized learning?
How often did you use authoring tools to support personalized learning?

How often did you use tools for blended learning to support personalized learning?
How often did you use communication tools to support personalized learning?

How often did you use tools for students with disabilities to support personalized learning?
How often did you use e-portfolio tools to support personalized learning?

How often did you use simulation tools to support personalized learning?

How often did you use assessment tools to support personalized learning?

How often did you use games to support personalized learning?

How often did you use online learning environments to support personalized learning?
How often did you use collaboration tools to support personalized learning?

How often did you use presentation tools to support personalized learning?

z
o

Part two: Perceptions towards adaptivity within DPL tools

5-point Likert scale: (1) Not important at all, (2) Not important, (3) Neutral, (4) Important, (5) Very important

Source of adaptation

1 To what extent do you think it is important for a digital personalized tool to take into account attitude/motiva-

tion of the student?

To what extent do you think it is important for a digital personalized tool to take into account level of the student?

3 To what extent do you think it is important for a digital personalized tool to take into account self-confidence

of the student?

4 To what extent do you think it is important for a digital personalized tool to take into account progress/pace of

the student?

5 To what extent do you think it is important for a digital personalized tool to take into account self-regulatory

skills of the student?
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No

Part two: Perceptions towards adaptivity within DPL tools
5-point Likert scale: (1) Not important at all, (2) Not important, (3) Neutral, (4) Important, (5) Very important

Target of adaptivity
1

Method of adaptation

0 N N Lt AW

9

10
11
12
13
14

Time of adaptation

1

To what extent do you think it is important for a digital personalized tool to adapt the difficulty of exercises/
content?

To what extent do you think it is important for a digital personalized tool to adapt the number of exercises/
contents?

To what extent do you think it is important for a digital personalized tool to adapt the order of exercises/con-
tent?

To what extent do you think it is important for a digital personalized tool to adapt the degree of feedback?
To what extent do you think it is important for a digital personalized tool to adapt the degree of instruction?

To what extent do you think it is important for a digital personalized tool to adapt the number of recommenda-
tions?

To what extent do you think it is important for a student to have control over the level of tasks?

To what extent do you think it is important for a student to have control over the type of tasks?

To what extent do you think it is important for a student to have control over the sequence of tasks?
To what extent do you think it is important for a student to have control over the number of tasks?
To what extent do you think it is important for a student to have control over the instruction of tasks?
To what extent do you think it is important for a student to have control over the evaluation of tasks?
To what extent do you think it is important for a student to have control over the guidance of tasks?
To what extent do you think it is important for a feacher to have control over the level of tasks?

To what extent do you think it is important for a feacher to have control over the type of tasks?

To what extent do you think it is important for a feacher to have control over the sequence of tasks?
To what extent do you think it is important for a feacher to have control over the number of tasks?
To what extent do you think it is important for a feacher to have control over the instruction of tasks?
To what extent do you think it is important for a feacher to have control over the evaluation of tasks?
To what extent do you think it is important for a feacher to have control over the guidance of tasks?

To what extent do you think it is important for a digital personalized tool to challenge students during prac-
tice with different levels of difficulty according to their performances?

To what extent do you think it is important for a digital personalized tool to start with a teste/questionnaire to
identify certain characteristics (e.g. prior knowledge, interests,...) of the learner in advance?

To what extent do you think it is important for a digital personalized tool to consider how the student feels
during practice (e.g. a student can indicate how he/she feels)?

No

Part three: Perceptions towards dashboards within DPL tools
5-point Likert scale: (1) Not important at all, (2) Not important, (3) Neutral, (4) Important, (5) Very important

AN L A~ W

~
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To what extent do you think it is important for a student dashboard to include an overview of completed
tasks?

To what extent do you think it is important for a student dashboard to include an overview of time spend on
tasks?

To what extent do you think it is important for a student dashboard to include an overview of results?
To what extent do you think it is important for a student dashboard to include an overview of progress?
To what extent do you think it is important for a student dashboard to include a failure analysis?

To what extent do you think it is important for a student dashboard to include an overview of completed
learning goals?

To what extent do you think it is important for a student dashboard to include an overview of feedback?
To what extent do you think it is important for a student dashboard to include an overview of deadlines?
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No Part three: Perceptions towards dashboards within DPL tools
5-point Likert scale: (1) Not important at all, (2) Not important, (3) Neutral, (4) Important, (5) Very important

9 To what extent do you think it is important for a teacher dashboard to include an overview of completed
tasks?

10 To what extent do you think it is important for a teacher dashboard to include an overview of time spent on
tasks?

11 To what extent do you think it is important for a feacher dashboard to include an overview of results?

12 To what extent do you think it is important for a feacher dashboard to include an overview of progress?

13 To what extent do you think it is important for a feacher dashboard to include a failure analysis?

14 To what extent do you think it is important for a feacher dashboard to include an overview of completed
learning goals?

15 To what extent do you think it is important for a teacher dashboard to include an overview of feedback?

16 To what extent do you think it is important for a teacher dashboard to include an overview of deadlines?

No Part four: Support for implementing DPL tools

5-point Likert scale: (1) Not important at all, (2) Not important, (3) Neutral, (4) Important, (5) Very important

O 00 N N Lt AW N =

To what extent do you think support from the softwareprovider is important in order to implement DPL tools?

To what extent do you think e-manuals, user videos and websites are important in order to implement DPL tools?

To what extent do you think support from the ICT department or school support are important in order to implement DPL tools?
To what extent do you think meetings with colleagues are important in order to implement DPL tools?

To what extent do you think books/websites are important in order to implement DPL tools?

To what extent do you think informal conversations are important in order to implement DPL tools?

To what extent do you think training courses are important in order to implement DPL tools?

To what extent do you think online platforms are important in order to implement DPL tools?

To what extent do you think pedagogical support services are important in order to implement DPL tools?
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