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Individualized and Automated Feedback for Students
of the Longitudinal Study of the DigiTaKS* Project
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Abstract

The digital transformation is reshaping established processes of work and social
interaction world-wide. Therefore, a crucial task for modern education systems is to
facilitate the development of digital competences. The research and development project
DigiTaKS*' (Digital key competences for study and work — Digitale Schliisselkompetenzen
fur Studium und Beruf) conducts an intervention study to monitor the process of acquiring
digital competences in higher education, as well as to characterize practical challenges
and barriers of digitalization for the current generation of students. DigiTaKS* addresses
students as future specialists and leaders or “digital change agents” and enables them to
assume multiplier roles inthe application and expansion of digital technologies (Schmidt-
Lauff, 2025). DigiTaKS* uses quantitative and qualitative data acquisition methods to
collect longitudinal research data across three student cohorts from non-technical
university programs at HSU. At the beginning of the study, students receive a quantitative
questionnaire to elicit key characteristics of the student group (Schmidt-Lauff et al, 2022).
Based on this, in-depth qualitative interviews serve to identify specific situations that
arise for the students when dealing with digital media in order to map learning activities
(Schmidt-Lauff et al. 2025; Rosemann, 2025). The subsequent “learning and usage” diary
study aims to survey students with regard to their digital learning and usage behavior over
a longer period of ten days. As part of the multi-method project 70 students from three
student cohorts (2021, 2022, 2023) at the HSU were asked in a 10-day learning and usage
diary study to document learning situations and digital learning and usage practices. The
students completed a short digital questionnaire once a day with the help of the survey
software SoSci Survey (Rosemann, 2026). In the following, the focus is placed on the
learning and usage diary study, within the framework of which the collaboration with
HPC emerged. The project cooperates with hpc.bw to implement a tool, which provides
automated and individualized feedback of study results to each participant.

Challenges of quantitative Social Research in the Humanities

Increasing the motivation of respondents presents a significant challenge, particularly
when recruiting enough participants for longitudinal studies. Legal restrictions and
limited financial resources further constrain the possibilities for enhancing participant
motivation. As a result, studies often face high dropout rates and small sample sizes,
which can affect the validity and generalizability of the findings. To address this issue, the

1 The research and development project “Digital Key Competencies for Study and Career (DigiTaKS*) — Development
of a Model for the Transformative Digital Competence Development of Students” is funded within the framework of
dtec.bw in two phases (2021-2024; 2025-2026) and is situated within the OPAL research cluster.
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use of individualized, automated learning and usage profiles offers a promising solution.
By tailoring the study experience to each participant’s unique needs and behaviors,
these profiles can foster greater engagement and sustained motivation throughout the
research process.

Empirical Background of the Longitudinal Learning and

Usage Diary Study

The methodological challenges are particularly pronounced in research settings
that require fine-grained, longitudinal data on everyday practices. Investigating
informal digital learning processes therefore not only raises theoretical questions
but also poses specific design-related demands. Against this background, the
empirical literature on digital competence development highlights the relevance
of precisely those informal contexts that are difficult to capture systematically.
Indeed, empirical findings indicate considerable variation in the development of digital
competences among students (Zinn et al., 2022). At the same time, the use of digital
technologies tends to be limited to a small set of applications and is primarily consumer-
oriented (Schmidt-Lauffetal.,2022; Bond etal., 2018). Importantly, impulses foracquiring
digital competences mainly arise during self-study tasks (van Dijk & van Deursen, 2014,
p. 114), which students typically complete at their home desks (Vogel, 2020, p. 150).
Corresponding needs analyses show that students dedicate approximately 4 to 4.3
hours per week to preparation and review (Rathmann et al., 2022; Schwarz, Rosemann &
Rathmann, 2021), highlighting the central role of these self-directed learning periods. To
better understand these diverse learning and usage practices in digital environments and
to explain differences in the development of digital competences, van Dijk’s (2020) model
provides a suitable theoretical framework. According to van Dijk (2020), the acquisition of
digitalcompetences is shaped by four interrelated factors: individuals’ attitudes, physical
access, medium- and content-related digital skills, and the actual use of digital media.
The dimension of use is particularly crucial, as it refers to concrete contexts of action.
It highlights that transformative digital competences are primarily acquired in informal
learning contexts, which therefore play a centralrole in their development (Schmidt-Lauff
etal., 2022). Despite their potentialimportance, these learning processes remain a largely
unexplored “black box”. While prior research highlights the relevance of informal contexts,
there is a lack of fine-grained longitudinal data capturing everyday digital practices. The
diary design addresses this gap.

Research Design of the Learning and Usage Diary Study

The study aimed to identify students’ learning-related social practices, with a focus
on informal digital contexts that are particularly relevant for the development of digital
competences. In view of the relevance of informal digital learning practices for the
development of digital competencies (Rosemann, 2025), the study focuses on the
interrelationship between two factors of the multidimensional model of J. van Dijk (2020):
physical access to digital media (factor 2) and the digital learning and usage practices
of students. To this end, a quantitative longitudinal diary design was applied, combining
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an initial entrance survey with a 10-day learning and usage diary. The entrance survey
captured relatively stable characteristics of the students (e.g. personal characteristics,
educational and occupational characteristics), while the learning and usage diary study
recorded their daily digital learning and usage activities, including study-, media-, and
leisure-related practices. Students from two cohorts at Helmut-Schmidt-University
participated, yielding 100 datasets, which were reduced to 70 complete datasets after
dropout analysis. Data were collected via short online questionnaires hosted on SoSci
Survey, with daily prompts. The instruments included both closed items, allowing quick
completion, and open-ended questions to capture contextual details of physical access.

Results of the Study

The majority of students in the sample are male (58%), a proportion comparable to other
surveys in the higher education sector (Destatis, 2026). This relatively high share of men
may be related to the students’ institutional affiliation with Helmut-Schmidt-University,
Hamburg. The average age of participants is 23 years, and 30% have a migration
background. Drawing on findings from the Author Group for the Education Report (2024)
and the German Student Survey (Kroher et al., 2023), the age and migration composition
of the sample aligns reasonably well with the demographic structure of young adults in
Germany.

Regarding educational qualifications, 96% of students hold a general higher education
entrance qualification, while 4% have a comparable credential. Additionally, 25% had
already begun vocational training prior to starting their bachelor’s degree, and 38% had
prior study experience. These findings indicate heterogeneous and partially non-linear
educational pathways, which may correspond to differences in learning experiences.
Students come from three subject areas within the Humanities and Social Sciences:
the largest group (44%) studies education or educational science, followed by 29% in
history and 28% in psychology. Notably, the sample shows above-average engagementin
voluntary work: 35% of respondents reported participating in clubs or projects, primarily
in the social sector, followed by involvementin religious organizations. These biographical
and everyday-life characteristics form the context within which media access, time use,
and learning practices are embedded.

Physical access to digital media was clearly characterized by mobility: smartphones
(100%), laptops (98%), and tablets (50%) played a central role in everyday study life,
enablingflexible transitions betweenindividuallearning phases and participationinformal
courses. In contrast, stationary devices such as desktop PCs or second screens were of
minor importance and were primarily used by students with fixed, technically equipped
study environments. This points to a generally high level of digital infrastructure, albeit
one that is embedded differently depending on individual living and study arrangements.
The temporal analyses illustrate how this infrastructure is put into practice. The largest
share of daily time was devoted to attending courses (158 minutes per day), followed by
exam preparation (100 minutes) and self-study/reading (84 minutes). Correspondingly,
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DigiTaKS* laptops? were used most intensively (143 minutes per day), followed by private
laptops (116 minutes) and tablets (94 minutes). Smartphones were used mainly for
communication and brief study-related tasks (45 minutes per day). The distribution of
usage time thus reflects the central importance of formal study contexts, in which digital
devices function as integral components of academic work processes.

At the same time, the analysis of leisure activities—meeting peers (158 minutes per day),
recovery (146 minutes), voluntary work (124 minutes), and sports (102 minutes)—shows
that students’ daily lives are not exclusively study-centered but shaped by diverse social
and extracurricular commitments. While study-related activities displayed comparatively
consistenttemporal patterns, socialand voluntary activities in particular revealed marked
intra- and inter-individual differences. This variance points to differing life situations,
priorities, and time resources within the sample.

Taken together, these findings demonstrate that the development of digital competence
cannotbeexplainedsolelybyaccesstodevices. Rather,itisembeddedinspecifictemporal
structures, institutional demands, and individual ways of organizing everyday life. Mobile
digital devices serve as key interfaces between formal learning settings and informal
everyday contexts. The observed coexistence of structural similarity (in study-related
routines) and individual diversity (in leisure and engagement patterns) thus constitutes
a crucial framework for understanding digital practices and competence development
in higher education. From an educational perspective, learning environments should be
intentionally structured so that digital practices become observable, open to discussion,
and transferable across different contexts. Within such settings, instructors take on the
role of learning facilitators. Rather than focusing solely on evaluating final outputs—such
as term papers that are usually produced through independent study—they support and
guide students throughout the entire learning and production process. Implementing
this perspective requires the use of innovative assessment approaches, for instance
digital learning portfolios, which encourage continuous reflection on learning activities
(Rosemann, 2026).

Project Results of the Cooperation
The hpc.bw project provided
support to the DigiTaKS* team,
which developed a web tool for
the automated generation of
individualized, quantitative reports
for study participants. In this
process, the data from the entrance
questionnaire, which was completed
at the beginning of the study, was
used as the basis for creating the
individual reports. These individualized and automated feedback could be accessed by

Figure 1: The website generates individualized, quantitative reports
for each participant for interactive display and download.

2 As part of the DigiTaKS* research and development project, all students were provided with hard- and software.
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the students once they had completed at least six short questionnaires of the diary study.
The web tool features multiple interactive dashboards which allow each participant to
establish a comparative assessment of the participant’s own digital competences with
respect to their student cohort, while maintaining data privacy of other participants. In
order to stimulate the definition of individual development goals for digital skills by the
participant, the DigiTaKS* team extended the web tool by a quantitative assessment
of each study result as well as by references to further literature. The tool reads from
established data formats (JSON, CSV) and generates interactive web content using
the web framework flask as well as the dashboard library dash. The software has been
made available to the initial cohorts of participants and offers the flexibility to be easily
extendable to subsequent student cohorts.

Outlook

The cross-project cooperation offers two major transfer aspects for future research:
(1) On the one hand, researchers in social science are confronted with the challenge
of recruiting enough participants and reducing dropouts. However, the possibilities for
increasing the willingness to participate are limited and involve considerable additional
effort for the researcher. Therefore, individual, automated feedback offers the possibility
to increase participation in the form of incentive. (2) On the other hand, learning analytics
is becoming increasingly important in educational sciences, but the analyses focused
on in this context often rely on statistical data such as login frequency (Scheffel et al.,
Quality Indicator for Learning Analytics, 2014), and these are accompanied by research
methodological challenges in evaluating learning activities. The study thus enables quick
analysis and visualization of subject-related data of learning environments, which can
serve the optimization of teaching and learning processes. The integration of longitudinal
diary research and automated feedback systems thus opens new perspectives for
evidence-based digital competence development in higher education (Breitschwerdt,
Rosemann & Schiller, 2025).
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