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Abstract: In the dynamic landscape of tertiary education, fostering innovation,
adaptability, and enhanced institutional performance hinges on the effective
management of knowledge. Responding to this challenge, this study introduces
a novel model, the DNA model of a tertiary education institution, for
systematically advancing knowledge management practices within such
organisations. This model draws on established frameworks, most notably
integrating the foundational components of the building block model and the
Munich model. By synthesising elements from these existing frameworks, the
DNA model thus positions lecturer-learner interaction as a key driver for
educational processes and institutional performance. Using an action research-
based approach, the study included qualitative interviews and focus group
discussions at an Austrian tertiary educational institution to assess the
applicability and effectiveness of the model. The results show that this DNA
model not only facilitates effective knowledge sharing and retention but also
supports transformation towards a learning organisation. This is accomplished
by systematically identifying knowledge gaps, enhancing the acquisition of
knowledge through tailored instructional strategies, and creating an atmosphere
that encourages the sharing and retention of knowledge. The study highlights
the need for a supportive organisational culture and advanced technological
infrastructure to ensure the long-term sustainability of knowledge management
efforts, thus contributing to the overall goal of improving educational quality
and organisational resilience. In addition, the study formulates practical
recommendations for the application of the model to enhance knowledge
transparency, innovation capacity, and adaptability. Thus, this research
contributes to the discussion on knowledge management in education by
providing a practical, evidence-based model that can be customised for use in
various learning environments.
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1. Introduction

In today’s higher education landscape, managing knowledge effectively has become one
of the most significant challenges facing institutions. Many organisations struggle not
only to capture and structure existing knowledge, but also to leverage it in ways that
support institutional goals. Effective knowledge management is now imperative for
enabling informed decision-making, improving internal processes, and strengthening an
institution’s position in the labour market (Pérez Gamboa et al., 2023). Despite this,
numerous educational institutions have difficulty adapting their knowledge management
systems to address emerging challenges and often fail to utilise these systems efficiently
and strategically (Putri et al., 2023). A salient example of such a contemporary challenge
was the emergence of the SARS-CoV-2 virus, which compelled a mandatory shift from
face-to-face teaching to online, or distance, or e-learning environments in higher
education. The transition led to the emergence of new variables that substantially
impacted students’ motivation and learning experience. Research findings consistently
reveal that, in both secondary and tertiary education, online learning experiences
positively affect a variety of key dimensions of learner motivation. This demonstrates
that knowledge management systems must adapt flexibly to such changing learning
contexts in order to support effective learning and the further development of educational
processes. In line with this need for adaptability, the study further proposes a re-
evaluation of existing motivational models to enhance their capacity to capture the
dynamics of online learning environments (FiSer & Pongraci¢, 2025). Such a re-
evaluation is particularly crucial given that many institutions currently face challenges
stemming from a lack of appropriate tools, processes, and clear strategies for knowledge
transfer and collaboration issues that contribute to inefficient workflows (Desouza, 2011),
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knowledge loss (Harteis & Fischer, 2020), and diminished innovative capacity. In the
context of online learning, these challenges manifest themselves in various forms,
including learning loss, difficulties in achieving educational goals, stress and anxiety, and
a loss of motivation among learners. A high rate of absenteeism in online courses (with
almost 80% of students dropping out) highlights the necessity for a systematic
identification and resolution of knowledge and motivation deficits (Askangela et al.,
2025). Addressing these challenges -effectively requires the implementation of
comprehensive knowledge management strategies that depend on strategic design,
cultural support, technological enablement, and seamless integration into existing
workflows (Santos et al., 2024). In addition, the spatial distribution of the workforce and
the lack of communication and collaboration tools make it difficult to share and optimise
the use of existing knowledge (Adelsberger et al., 2002). The integration of knowledge
management systems is of paramount importance for the enhancement of internal and
external linkages in higher education institutions (Pérez Gamboa et al., 2023). A cultural
deficit in knowledge sharing and learning, exacerbated by lack of time, lack of incentives,
and fear of losing competitive advantage, encourages silo thinking and leaves valuable
knowledge potential untapped. Furthermore, outdated technological systems and
infrastructures hinder the efficient management of knowledge (Adelsberger et al., 2002).
These issues highlight the need for a focused, holistic approach to knowledge
management in order to realise the full potential of educational institutions and increase
their innovative capacity and competitiveness.

2. Theoretical background

Tertiary education institutions are central to knowledge creation and dissemination
thereof and act as service providers in the education sector, where effective knowledge
management is crucial to improve education and learning processes (Amelingmeyer,
2004; Sharma & Kaur, 2016). It is evident that knowledge management strategies and
tools play a crucial role in the enhancement of tertiary education institutions and it has
been demonstrated that these processes have the capacity to enhance decision-making,
facilitate innovation, and strengthen collaboration (Santos et al., 2024). In this context,
employing advanced strategies for managing knowledge becomes indispensable as the
use of knowledge management tools and techniques is essential to optimise information
access, decision making and service quality (Hagani & Ahlan, 2015; Kidwell et al., 2000).
It can be posited that knowledge management constitutes a pivotal process for informed
decision-making, facilitating the enhancement of internal processes and the optimisation
of positioning in labour markets (Pérez Gamboa et al., 2023). Moreover, they ensure that
valuable knowledge is preserved within the organisation. Thus, knowledge management
also contributes to the retention of expertise, especially in the face of staff retirements
(Sharma & Kaur, 2016). The utilisation of digital capability models in the evaluation of
knowledge management maturity facilitates the identification of areas that may benefit
from enhancement, such as the development of web-based knowledge management
systems to facilitate enhanced knowledge sharing and accessibility (Putri et al., 2023).
Consequently, these institutions are evolving into learning organisations where
knowledge is actively shared and new knowledge is developed collaboratively (Sharma
& Kaur, 2016).

In view of the dynamic changes in the education market, the development of an
adapted knowledge management model is crucial for educational institutions in order to
increase performance and competitiveness (Amelingmeyer, 2004). Such a model
leverages both technological advancements and human expertise to maximise their
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effectiveness. Using such a model makes it easier to combine human knowledge with
intelligent systems to produce distinctive benefits for customers and to boost
competitiveness (North & Maier, 2018). The integration of knowledge management and
human expertise within tertiary education institutions has been demonstrated to have a
significant impact on performance enhancement, competitiveness, and long-term
knowledge retention (Callejas R, 2024). Comprehensive knowledge management also
promotes a culture of knowledge sharing and improves the quality of educational
programmes (Amelingmeyer, 2004). The new model of a tertiary educational institution’s
DNA is outlined below, with a focus on the interaction between lecturers and learners,
showing how crucial it is for the educational process and institutional performance. This
framework facilitates the systematic implementation of knowledge management in order
to secure valuable knowledge in the long term and forms a sustainable basis for future
generations (Pawlowsky, 1998). The successful implementation of knowledge
management initiatives is contingent upon a strategic design, the existence of a
supportive cultural environment, technological enablement, and integration into existing
workflows (Santos et al., 2024). The DNA for knowledge management in a tertiary
education organisation was modelled on the basis of five different models.

2.1. The DNA model — Origin, definition and conceptual framework

The DNA model employs the metaphor of genetic structure to elucidate the fundamental
processes of knowledge management in tertiary education institutions. The model
delineates five core phases: identification, acquisition, development, utilisation, and
preservation of knowledge, all of which are embedded within the organisational
environment (e.g., culture, infrastructure, leadership).

The model assimilates and adapts pivotal elements from extant knowledge
managemnt frameworks, including Probst’s building block model, the Munich model,
Pawlowsky’s learning phase model, the Fraunhofer IPK reference model, and the
Knowledge Garden. These were synthesised with the objective of reflecting the specific
needs of teaching and learning in higher education.

The model was developed and tested within an Austrian tertiary institution using
action research. The value of the visualisation of knowledge flows, the identification of
untapped knowledge, and the support of a culture of sharing and learning was
demonstrated. The DNA model provides a flexible and transferable framework to guide
sustainable knowledge management in education.

2.2. Building block model of knowledge management

An organised approach to integrating knowledge management into the strategic and
operational levels of organisations is described by Probst et al.’s (2012) building block
model of knowledge management (Fig. 1). The definition of knowledge objectives, the
location and identification of existing knowledge, and the identification of redundant or
missing knowledge are all included. The process also includes the acquisition of external
knowledge through recruitment or cooperation and the development of internal
knowledge through research and training. This integrated approach ensures a
comprehensive and robust knowledge base within the organisation, as knowledge
development and acquisition complement each other. The model emphasises the
importance of sharing and using knowledge within the organisation in order to increase
effectiveness and avoid knowledge loss. It presents knowledge management as a
continuous cycle in which the building blocks interlock and reinforce each other (Probst
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et al., 2012). The Building Block Model, as proposed by Probst et al. (2012), is a seminal
framework in the domain of strategic knowledge management, garnering significant
attention from the academic community. Recent research, including Santos et al. (2024),
has adapted the model to the higher education context in order to analyse the maturity of
knowledge management strategies and identify improvement potential in institutional
workflows.
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Fig. 1. Building block model of knowledge management, Adapted from Burkhard (2005)

2.3. Munich model

The Munich Model of knowledge management (Fig. 2) at the Ludwig-Maximilians-
Universitdt Miinchen (LMU), Munich sees knowledge as a central factor in a system
consisting of two circles: an outer circle for knowledge utilisation and representation and
an inner circle for knowledge communication and generation (Reinmann-Rothmeier,
2001). It emphasises the role of individual and organisational learning as drivers of the
knowledge process and strives for an integration of technology, information, and
personnel management in order to promote organisational learning and secure
competitive advantages (Reinmann-Rothmeier, 2001). The Munich Model places
significant emphasis on the generation and dissemination of knowledge, principles that
Mohammadi and Amini Faskhodi (2022) employed to analyse knowledge management
dynamics in educational institutions through system modelling.

2.4. Learning phase model

The learning phase model (Fig. 3) by Pawlowsky (1998) describes four dimensions of
learning: learning levels, learning forms, learning types and learning phases. The learning
levels separate individual and organisational learning, with specific learning dynamics for
the organisation (Pawlowsky, 1998), while the learning types include cognitive changes,
cultural interpretations and behavioral interactions (Pawlowsky, 1998). The learning
types are single-loop learning (type 1), double-loop learning (type 2), and deutero-
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learning (type 3), while the latter improves future learning skills (Pawlowsky, 1998;
Argyris & Schon, 2008). The model emphasises the integration of learning processes in
the organisation to support sustainable and effective learning (Pawlowsky, 1998).
Pawlowsky’s learning phase model has been utilised in recent studies to comprehend how
learning processes in higher education institutions evolve in response to digital
transformation (Rudanci¢ et al., 2021).

Organisation ( Goal setting

S ey Yemmn AN
7 B,
///' .

et o 0,

Problem/
Situation

-

,/ W ;-eommunlcaﬁo; 2N
ot J( "
Information || N Knowledge i

: A y
“. . K-generation .-~

O
K-representatiol

Technology
Infe tion
i Knowledge Management

7

Identification/ y Integration/ Modification/
Detection Change

Fig. 3. Learning phase model, Adapted from Pawlowsky (1998)



148 M. Prodinger et al. (2026)

2.5. Fraunhofer IPK’s knowledge management reference model

The Fraunhofer’s Institute for Production Systems and Design Technology (IPK)
knowledge management reference model (Fig. 4), described by Mertins et al. (2016),
aims to optimise business processes through systematic knowledge management. The
model is based on four main activities: generating, storing, distributing, and applying
knowledge, which take place in a continuous cycle (Mertins et al., 2016). It identifies six
critical areas for implementation: management systems, organisation, corporate culture,
IT, human resources, and controlling. The aim is to improve the company’s performance
and value creation (Mertins et al., 2016). The Fraunhofer IPK model continues to be a
pertinent framework for the structuring of knowledge management processes within
educational settings. Putri et al. (2023) applied it to evaluate knowledge management
maturity in higher education institutions using digital capability models.

Corporate Culture

Fig. 4. Fraunhofer IPK’s knowledge management reference model, Adapted from
Mertins et al. (2016)

2.6. Knowledge garden

According to Vollmar (2015), the knowledge garden model (Fig. 5) metaphorically
compares knowledge management to a garden, where the growth of knowledge is
indirectly influenced. Knowledge management in this model is categorised into five
critical areas: organisation and procedures that seek to incorporate knowledge-oriented
procedures into working procedures; people who are essential and for whom a helpful
work environment is established; strategy, which highlights the significance of
strategically implementing knowledge management to achieve organisational goals;
infrastructure, which offers the required equipment and resources; and culture, which
fosters a transparent and trustworthy environment.
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This model emphasises the organic integration and facilitation of knowledge
development within an organisation (Vollmar, 2015). Vollmar’s Knowledge Garden
continues to inform cultural approaches to knowledge management, particularly in
institutions seeking to foster trust-based knowledge sharing. Afolayan (2023) applied this
perspective in analysing knowledge management implementation across Nigerian
universities.

Organisation/Processes

Fig. 5. Knowledge Garden, Adapted from Vollmar (2015)

2.7. Comparative overview and relation of the DNA model

The comparative overview demonstrates that while each model provides valuable insights,
none fully captures the specific dynamics of knowledge management in higher education.
The DNA model synthesises the structured logic of the building block model with the
learning focus of the Munich and Pawlowsky models, the implementation depth of the
Fraunhofer model, and the cultural orientation of the Knowledge Garden, adapting these
to the needs of educational institutions.

The DNA model developed in this study builds on and integrates core elements of
the five previously discussed models (Table 1). The Building Block Model (Probst et al.,
2012) is a systematic approach to knowledge identification, acquisition, and sharing. The
Munich Model contributes the dual perspective of knowledge generation and
communication, which the DNA model applies in the interaction between lecturers and
learners. The Pawlowsky Learning Phase Model is centred on integrating learning levels
and feedback loops to strengthen organisational learning. The Fraunhofer IPK model
provides the basis for process-oriented implementation and the use of technology and
structural elements. Finally, the Knowledge Garden offers the cultural and environmental
perspective necessary for long-term sustainability. The overarching objective of the DNA
model is to synthesise these frameworks in order to create a comprehensive and
customisable approach that is tailored to the needs of tertiary education institutions.
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Table 1
Comparative overview of five knowledge management models
Model Purpose Key Concepts Strengths Limitations Suitable for Contri-bution to DNA Model
Building Strategic KM Identify, acquire, Cyclical, structured Less Corporate Forms core structure
Blocks process share, use, preserve contextual KM
knowledge flexibility
Munich Learning- Knowledge Emphasises individual ~Limited Educational Adds focus on
Model centred KM generation & & organisational practical settings communication
representation learning tools
Learning Organisational Single-/double- Deep understanding Abstract Learning Explains iterative learning
Phase Model learning /deutero-loop of learning dynamics level organisations
learning
Fraun-hofer =~ KM for process  Generate, store, Strong on im- Company- Business & Adds process and tech aspects
IPK optimisation distribute, apply plementation, IT- focused tech contexts
based
Knowledge KM as cultural Strategy, people, Holistic, metaphorical ~ Less Agile/ Emphasises environment &
Garden & organic processes, culture structured creative values
growth institutions

3. Literature review

The increasing relevance of knowledge management in educational institutions
emphasises the role of intelligent systems and human capabilities for competitive
advantage and unique customer value (North & Maier, 2018). By combining these
systems with human expertise, institutions can effectively harness and apply knowledge.
In this context, tertiary educational institutions, as learning organisations, foster a culture
of learning and knowledge sharing to stimulate innovation and continuously develop
knowledge (Sharma & Kaur, 2016), supported by communities of practice and learning
platforms. Nonetheless, challenges to knowledge management have been identified,
including the operationalisation and application of knowledge for decision making
(Meusburger, 2021; Harteis & Fischer, 2020), as well as the recognition of the social and
economic importance of tertiary education through knowledge generation and transfer
(Lozoya-Santos et al., 2019). Furthermore, barriers such as mistrust and insufficient
resources affect knowledge transfer (Karim & Majid, 2019), as do inefficient data
management practices of various departments (Ostate et al., 2021).

The Building Block Model by Probst et al. (2012), originally developed for
corporate use, has been adapted in higher education to map knowledge management
processes and identify knowledge gaps (Santos et al., 2024; Putri et al., 2023). Its focus
on goal setting and knowledge retention supports strategic knowledge management in
academia. The Munich Model (Reinmann-Rothmeier, 2001) highlights knowledge
generation and communication through individual and organisational learning. It has
guided academic knowledge management studies, such as Mohammadi and Amini
Faskhodi’s (2022) institutional modelling. Pawlowsky’s Learning Phase Model links
learning processes to organisational development. This study draws on its double-loop
and deutero-learning concepts to understand the evolution of universities into learning
organisations (Rudanci¢ et al., 2021). The Fraunhofer IPK model offers a process-
oriented knowledge management approach. Putri et al. (2023) used it to develop web-
based knowledge management systems aimed at improving accessibility and internal
integration. Vollmar’s Knowledge Garden (2015) supports trust-based knowledge sharing
and cultural change. Afolayan (2023) applied it to knowledge management practices in
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Nigerian universities. While each model has been applied in educational contexts, a
comprehensive, lecturer—learner-focused integration remains rare. This study addresses
that gap by combining all five into a coherent, customisable framework

The integration of human and technical elements, supported by leadership and a
culture of collaboration, is imperative for effective knowledge management in higher
education (Afolayan, 2023). The efficacy of intranet portals is contingent upon the active
dissemination of knowledge. The efficacy of incentives and training in fostering this
culture remains a subject of debate, with ongoing research exploring their long-term
effectiveness (Chakraborty & Biswas, 2019). The engagement and skill development of
lecturers are pivotal to the sustainable implementation of knowledge management
practices (Mohammadi & Amini Faskhodi, 2022).

4. Research aims and questions

This study addresses significant research gaps in the field of knowledge management at
tertiary education institutions, which have received scant attention to date. Whilst extant
models remain either theoretical or do not adequately take the education sector into
account, the present work develops an integrated, tried-and-tested model (DNA model)
that is specifically tailored to the particularities of higher education institutions. Empirical
validation through qualitative methods is employed in order to bridge the gap between
theory and application. Furthermore, it proposes a holistic approach to the transformation
of universities into learning organisations, and to sustainable knowledge preservation in
the digital age.

The objective of this study is to develop and apply an integrative knowledge
management model that is tailored to the specific needs of tertiary education institutions.
The model has been designed to enhance knowledge sharing, retention, and
organisational learning by combining technological infrastructures with human expertise
and cultural factors.

The following research question has been posited to guide this study: How can an
integrative knowledge management model be designed and implemented to improve
knowledge sharing, retention, and organisational learning in tertiary education
institutions?

5. Method

The research process (Fig. 6) for developing the DNA model of a tertiary educational
institution follows a systematically structured, multi-stage design that integrates both
deductive and inductive elements. The initial stage is the theoretical background, which
was developed on the basis of extant literature and theoretical concepts. From this
theoretical foundation, the deductive categorisation process was initiated, entailing the
preliminary analysis and establishment of categories. These categories then served as the
foundation for the subsequent development of survey instruments.

It is evident that the aforesaid deductively derived categories have formed the
basis for the subsequent surveys, and more specifically, the development of guidelines for
a guided expert interview and two subsequent focus group discussions. These data
collections were subsequently undertaken in the ensuing phase. The expert interview is
conducted first, followed by the two focus groups. The data collected were transcribed in
full, thus establishing the basis for the qualitative content analysis.
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The content analysis was conducted in accordance with the approach outlined by
Kuckartz (2018). The transcripts of the interview and the focus groups were analysed
systematically, and both terminological clarifications and graphical elements were
developed for subsequent modelling. In addition to the existing deductive categories,
newly emerging inductive categories were also considered and integrated in this analysis
step. The development of the DNA model of the tertiary educational institution was based
on a qualitative content analysis evaluation. The model integrates the identified
categories, terminologies and visualised correlations, and forms the central theoretical-
conceptual achievement of the research project.
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Fig. 6. Research process

5.1. Participants

The interviewees were selected based on their strategic and operational roles within the
institution. The participants in this study comprised department heads, programme
coordinators, digital learning specialists, and experienced lecturers. The participants of
this study were selected on the basis of their active involvement in the creation,
dissemination, and development of knowledge within the institution. Consequently, given
their roles, they are uniquely positioned to provide valuable insights into current
knowledge management practices, challenges, and opportunities within the institution.
Their daily responsibilities encompass the coordination of teaching and learning
processes, the facilitation of digital infrastructure, and the management of academic
knowledge flows. Consequently, they function as reliable proxies for comprehending the
status and requirements of knowledge management within a tertiary education context.

The semi-structured interview was conducted on July 5, 2023, with the head of an
institute at a tertiary educational institution in Vienna and lasted 45 minutes. The institute
has been managed by this person since it was founded 16 years ago and currently
provides jobs for 23 people. A large proportion of the employees work part-time, in other
words, upwards of 8 hours per week. At the time of the survey, there were three full-time
employees.

In the first focus group, four course leaders from the institute were interviewed.
The discussion was held online via Zoom and recorded. In total, the discussion lasted one
hour and two minutes. The participants lead university courses, not all of which lead to a
Master’s degree:

—  Person 1 (P1): University course with a Master’s degree

—  Person 2 (P2): University course with a Master’s degree
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—  Person 3 (P3): University course

—  Person 4 (P4): University course

In the second focus group, the number of people will be expanded once again.
The entire team of the institute is invited to the second discussion. In the end, the
discussion was held with six staff members on July 14, 2023, on site in Vienna. The
discussion lasted 1 hour and 15 minutes.

—  Person 1 (P1) is a project manager in various national and international projects
and responsible for management matters

—  Person 2 (P2) is a project manager in an Erasmus+ project

—  Person 3 (P3) is project leader in a national project and in an Erasmus+ project
—  Person 4 (P4) is project leader in a national rural development project

—  Person 5 (P5) is responsible for administration and office organisation

—  Person 6 (P6) is responsible for managing the Erasmus mobility of students at
university colleges of teacher education in Austria

5.2. Instruments and data-collection

The semi-structured interview is frequently used in action research. This interview
technique uses a guideline with open questions that are handled flexibly in order to
facilitate the flow of the conversation and enable an in-depth exploration of the topics
(Déring & Bortz, 2016). The method allows interviewees to freely explore topics in
greater depth or skip them based on their relevance and may be adapted to fit each
interviewee’s needs. The flexibility of the semi-structured interview makes it possible to
integrate questions that arise during the interview and thus gain a detailed understanding
of the interviewee’s perspective (Doring & Bortz, 2016). The process includes the
preparation, selection of interviewees, determination of key questions, conducting the
interviews with a balance between directive and non-directive elements, as well as
transcribing and analysing the data. Doring and Bortz (2016) emphasise that special
attention is paid to the careful recording and archiving of the interviews for future
research and review of results. The focus group discussion, a specialised version of the
focused interview, as described by Merton et al. (1990), allows participants to explore a
range of individual viewpoints on a broad subject (Doring & Bortz, 2016). The process is
divided into four phases: preparation, thematic introduction, active implementation to
promote momentum, and final data collection using a short socio-demographic
questionnaire (Doring & Bortz, 2016). The discussion is recorded and transcribed to
enable a detailed analysis of the group’s range of opinions and attitudes.

5.3. Data analysis

Empirical research always follows the same format: research question, data, and data
analysis. However, iterative and flexible steps are built into qualitative content analysis.
Fig. 7 shows that the analysis process is not strictly linear. The research question plays a
central role in all methodological areas (Kuckartz, 2018). The theoretical starting point
and the ongoing textual work throughout the analysis process are two differences in
quantitative content analysis (Kuckartz, 2018).
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The interview data were analysed using the qualitative data analysis software
MAXQDA. A thematic content analysis was conducted, following a hybrid approach that
combined deductive and inductive coding. Initial codes were derived from the theoretical
framework (e.g., the five knowledge management models), while new codes were
generated inductively from the interview material. The utilisation of MAXQDA’s coding
tools and category system was instrumental in the structuring and visualisation of
emergent themes. Furthermore, the code co-occurrence model and summary grids were
utilised to identify relationships between themes and to extract key statements relevant to
the development of the DNA model. This systematic approach facilitated the
establishment of a transparent and traceable process, from the initial raw data to the
subsequent conceptual conclusions.

Presentation

Text work
of results

Research
question

Analysis
Categorisation

Fig. 7. General procedure for qualitative content analyses, Adapted from Kuckartz (2018)

As part of this survey, deductive categories (Table 2) based on existing theories
and previous findings were defined before each survey step. These categories served as
structuring elements for the data collection. After each data collection step, the collected
material was analysed in detail, resulting in inductive categories (marked with * in Table
2 after the first focus group discussion). These inductive categories emerged directly
from the data and reflected new, unexpected findings that crystallised during the course
of the research. The results from the individual survey steps were of crucial importance
for the further research process, as they were discussed further in the subsequent steps
with a slightly modified or expanded group of participants in the two focus group
discussions. This iterative approach enabled a continuous adaptation and deepening of the
understanding of the research, which significantly increased the relevance and depth of
the study results.
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Table 2
Main- & Subcategories
Interview 1
Nr.  Main Category Subcategory (SC)
1 Definition of knowledge SC 1: Approaches to knowledge sharing
management SC 2: Advantages of knowledge management
2 Aims pursued by knowledge SC 1: Expected changes
management SC 2: Resources required
3 SC 1: Design of learning activities
Transfer and learning success SC 2: Learning outcomes
SC 3: Resources
Focus Group Discussion 1
Nr.  Main Category Subcategory (SC)
1 Places and people with knowledge  SC 1: Form of knowledge
SC 2: Cosmos of knowledge
SC 3: Unused knowledge
2 Knowledge transfer in educational ~ SC 1: Resources required
programmes SC 2: Purchased knowledge
SC 3: Briefing of lecturers
3 Learning activities and exams
4 Professionalisation steps* SC 1: Obstacles to professionalization*
SC 2: Wishes and suggestions*
Focus Group Discussion 2
Nr.  Main Category Subcategory (SC)
1 Supplement Knowledge Cosmos
2 Supplement Aims pursued by
knowledge management
3 Activities for knowledge transfer SC 1: Required support
SC 2: Problems / difficulties identified during implementation
4 Working environment in the SC 1: Learning organisation
organisation SC 2: Attendance of training courses
6. Results

A new model for learning and teaching organisations is developed by adapting existing
knowledge management models to meet the specific needs of tertiary educational
institutions. This model (Fig. 8) recognises the dynamic interactions between lecturers
and learners and the importance of individual knowledge and learning. It aims to promote
effective knowledge management in tertiary educational organisations and to strengthen
their function as teaching and learning units.

A semi-structured interview with the head of an institute at a tertiary educational
institution in Austria revealed the strategic significance of knowledge management in
enhancing institutional competitiveness. Knowledge management practices, including but
not limited to structured documentation, preservation, transfer, and application of
knowledge, are recognised as pivotal mechanisms. A variety of methods are employed to
facilitate this exchange, including the storage of files, the provision of manuals, the
delivery of online training, and the undertaking of collaborative projects. Core knowledge
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management objectives include the safeguarding of institutional knowledge, the
mitigation of staff turnover, and the effective utilisation of technical tools. In the future,
there will be a strong emphasis on expanding exchange formats and aligning teaching
content with student needs through interactive, relevant learning designs. These insights
were instrumental in informing the model phases “Acquiring Knowledge” and
“Developing Knowledge”, with a particular emphasis on structured content delivery and
the promotion of critical thinking.

A focus group comprising course leaders revealed a divergence of opinion
regarding the centralised document repository (accessible via VPN), which stores
important resources such as templates. While certain participants expressed appreciation
for the convenience of the system, others drew attention to technical limitations. It was
asserted by participants that experiential knowledge remains a key resource, despite the
limitations of digital tools in addressing certain gaps. The challenges experienced by the
lecturers included a scarcity of time in which to participate in EU projects, and the
underutilisation of the organisational chart, which could otherwise have improved the
visibility of the internal expertise. These findings informed the phases “Preserving
Knowledge / Sharing Experience” and the overarching “Environment” dimension of the
DNA model, as they point to the need for systematic visibility, exchange structures, and
contextual enablers.

In a subsequent focus group comprising six staff members, participants
collaboratively visualised their “knowledge cosmos” based on Meusburger’s model
(2021), distinguishing between active and unused knowledge. This exercise in mapping
revealed hitherto untapped potential and established a strategic foundation for enhancing
knowledge management at the centre. A revised visualisation, created after the first
session, enhanced clarity and accessibility, rendering unused knowledge more actionable.
This work directly informed the phase “Identifying Knowledge (Gaps)” and served to
strengthen the model’s conceptualisation of structured, emergent, and unused knowledge

types.

The emphasis on dynamic knowledge flows, including hidden or underutilised
resources, resulted in the spiral structure of the proposed DNA model. The model’s
centre reflects the ongoing interaction between lecturers and learners, a concept that is
consistently highlighted across all empirical sources and supported by the literature on
learner-centred knowledge management (Fadel et al., 2017; North & Maier, 2018). The
outer strands of the model represent the organisational context (e.g., infrastructure,
leadership, resource availability), which has been repeatedly identified in both interviews
and focus groups. The nomenclature of each phase of the model was meticulously
selected to correspond with categories derived from the empirical data and anchored in
established knowledge management frameworks.

The DNA model (see Fig. 8) synthesises qualitative findings and insights from
five established knowledge management models (Probst et al., 2012; Pawlowsky, 1998;
Reinmann-Rothmeier, 2001; Vollmar, 2015; Mertins et al., 2016). The structure of the
programme is such that it ensures theoretical coherence and empirical validity by aligning
each phase with the relevant literature and observed practice (see Table 2). For instance:

The identification of knowledge gaps is informed by Probst’s and the Munich
model’s diagnostic focus, and is grounded in categories related to prior knowledge,
briefing needs, and unused knowledge. Acquiring Knowledge is indicative of Biggs’
(1996) constructive alignment and is associated with structured teaching, objectives, and
resource planning. The development of knowledge encompasses the 4C skills (Fadel et
al., 2017) and is associated with competency development, exam design, and
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collaboration. The application of knowledge is observed in real-world contexts, including
student empowerment activities, and addresses the transfer of knowledge. Preserving
Knowledge / Sharing Experience builds on Vollmar’s cultural focus and underlines the
importance of collective learning and documentation. Environment synthesises
contextual elements from the Fraunhofer IPK model and empirical findings on
infrastructure, leadership, and organisational culture. This integrated approach ensures
that the DNA model is not only conceptually robust but also rooted in the actual
experiences and challenges of tertiary education professionals.
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This illustration visualises the learning process in the form of a stylised DNA
double helix, which symbolises the interdependence between lecturers and learners. This
graphic metaphor illustrates that the educational processes are to be understood as co-
operative and dynamic interactions between the two groups of actors. The two strands of
the double helix represent the lecturers on one side and the learners on the other, who are
connected to each other through mutual interactions. The surrounding dotted contour
denotes the extended learning environment in which these interactions occur and which is
significantly characterised by institutional, social, and individual contextual factors.

The central phases of the learning process are depicted along the vertical axis of
the double helix. The learning cycle begins with the identification of knowledge gaps,
which enables a targeted assessment of needs. This is followed by the acquisition of new
knowledge, which in turn leads to the development and differentiated organisation of this
knowledge. This is followed by the practical application of what has been learnt, which is
ultimately supplemented by the retention and transfer of experience. This cyclical
structure reflects the continuous and process-oriented nature of learning and knowledge
development.

Key didactic and curricular elements are located at the centre of the DNA
presentation. These include the learning outcomes, which define the intended competence
gains of the learners. A particular focus is placed on the so-called 4C competences:
critical thinking, collaboration, communication, and creativity, which are regarded as key
competences for the requirements of the knowledge society of the 21st century. These
core competences are supplemented by operational elements such as examinations,
learning activities, and learning resources and materials, which form the didactic
framework for the acquisition of competences.

The presentation also takes into account the multi-layered influencing factors that
affect learners. These include aspects of socialisation, family and friendship networks,
personal resource management, previous educational experiences, and individual interests.
These factors have a significant influence on students’ starting positions, and learning
prerequisites and affect their motivation, strategies, and success in learning.

On the part of the lecturers and the educational institution, organisational and
structural framework conditions that determine the institutional context of learning are
taken into account. These include the organisational culture, the existing infrastructure,
the institutional management and strategic orientation, the qualifications and commitment
of the teaching staff, and the use of information technology. These factors significantly
determine the quality of teaching-learning interactions and the institutional support
structures for the learning process.

Overall, the diagram illustrates the complexity and multidimensionality of
educational processes, in which individual, organisational and didactic factors are closely
intertwined. The chosen DNA metaphor vividly illustrates the systemic linkage and the
equal importance of the contributions of lecturers and learners in the context of
sustainable skills development.

7. Discussion

This study analysed the implementation of the DNA knowledge management model of
the tertiary educational institution, which was developed by aligning established
theoretical frameworks with empirical insights from interviews and focus groups. The
aim of the model is to support educational institutions in the sustainable generation and
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effective utilisation of knowledge. The findings highlight key factors that are essential for
successful implementation. To enhance understanding of the model’s significance and
impact, the main results and their implications are discussed below.

The first phase of the model emphasises the early identification of prior
knowledge and knowledge gaps, as learners’ prior knowledge is a decisive factor for their
learning performance (Ell et al., 2012). This finding was corroborated in the interviews
and focus groups, where participants highlighted the significance of briefings, orientation
phases, and the visibility of unused or inaccessible knowledge. Further analyses revealed
that knowledge sharing through platforms such as Moodle, along with targeted teaching
measures, is essential to closing knowledge gaps and expanding the organisational
knowledge base (Probst et al., 2012). In this context, the visualisation of the knowledge
cosmos contributed to highlighting dormant knowledge potentials and reinforced the need
for more structured knowledge diagnostics. Accordingly, it is imperative not only to
identify gaps in knowledge but also to consider individual learning prerequisites and
potential obstacles, such as academic procrastination. Research has shown that field-
dependent learners, defined by reduced academic self-efficacy, demonstrate a heightened
propensity for procrastination, particularly in situations involving task aversion.
Therefore, a more profound comprehension of these individual discrepancies and their
influence on learning behaviour, particularly among young individuals in digital learning
environments, is imperative for the formulation of targeted support measures (Lopez-
Vargas et al., 2025).

In the second phase, knowledge acquisition is aligned with learning objectives
and pedagogical design. According to Biggs’ (1996) constructive alignment, the
alignment of teaching methods and assessment formats to intended learning outcomes
supports deep understanding. This assertion is corroborated by empirical evidence
demonstrating that structured learning activities, adapted lesson formats, and transparent
learning goals contribute to learner engagement. Innovation and visionary thinking are
key factors for the success of knowledge transfer, as confirmed in the discussions and
research by Harteis and Fischer (2020). Fostering creativity and innovation is crucial to
increase the efficiency and effectiveness of knowledge transfer and to overcome
challenges in a dynamic environment.

A central aspect of this phase is the development of knowledge, which is closely
intertwined with the cultivation of the 4C skills of the 21st century. According to Fadel et
al. (2017), critical thinking can be best supported through collaborative environments
between instructors and students. This collaboration enhances the quality of learning and
promotes a deep learning approach (Chan & Chan, 2011). Reflecting this perspective,
interviewees emphasised the importance of engaging students through project work and
real-life problem solving. Consequently, meeting learners’ needs and fostering a positive
learning attitude requires lecturers to modify their roles and adapt instructional goals and
activities (Jones, 2006). Alongside these instructional adjustments, creating a supportive
learning environment with adequate resources is essential. Attributes such as self-
management, curiosity, and perseverance contribute significantly to learning success
(Mannetje et al., 2021). Moreover, critical thinking is highlighted as a key competency
that empowers learners to solve complex problems and make informed decisions.

Practical application across diverse contexts underpins the effective utilisation of
knowledge. For learners to succeed, they must flexibly respond to unforeseen situations
by devising solutions and actively transferring knowledge to others. Discussions
highlighted that empowering students through real-world tasks and opportunities for
knowledge dissemination, such as teaching or mentoring, plays a crucial role in this
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phase. Ultimately, applying knowledge not only fosters personal achievement but also
addresses broader socictal challenges (Fadel et al., 2017).

The preservation and dissemination of knowledge are pivotal for the
establishment of a sustainable institutional memory. Focus group participants identified
professionalisation, experience sharing, and leveraging knowledge from past projects as
critical, yet often underutilised. Creating a supportive and transparent organisational
culture depends heavily on both knowledge sharing and generation (Sharma & Kaur,
2016), which in turn demands a transformation in leadership styles toward empowerment,
reflection, and openness. Systematic knowledge transfer, as emphasised by Vollmar
(2015), is central to the capture, categorisation, and accessibility of knowledge in
organisations. This approach is designed to facilitate long-term knowledge retention and
learning from both success and failure.

The external configuration of the DNA model captures the contextual factors
influencing all subsequent phases. Central to this context is the establishment of
organisational norms and values, which Rowley (2000) identifies as key to fostering an
environment conducive to effective knowledge management. Equally important are the
components of the learning environment—infrastructure, information technology, and
socialisation—as they provide essential support for knowledge acquisition. In this context,
mobile learning environments (m-learning), in particular, are becoming increasingly
important as an innovative digital infrastructure with the potential to enrich learning at
various levels. The effectiveness of these pedagogical approaches can be significantly
enhanced by the integration of computational or motivational scaffolding, which provides
specific support to promote learners’ self-efficacy and positively influence individual
differences in the learning process (LoOpez-Vargas et al., 2025). The participants
highlighted leadership, time resources, technical infrastructure, and team culture as
enabling or inhibiting conditions for successful knowledge work. This finding is
consistent with the theoretical underpinnings espoused by Mertins et al. (2016) and
Vollmar (2015), who underscore the pivotal role of environmental enablers in fostering
learning organisations.

The concept of the learning organisation plays a central role in knowledge
management by creating a framework for the optimal use of knowledge and employee
skills, leaving no potential untapped (Rudanci¢ et al., 2021). In such organisations,
processes are continuously improved (von Loh, 2009), and a culture of learning and
knowledge transfer is promoted. This contributes to the personal development of
employees and the mastering of complex challenges.

Taken together, this analytical approach highlights the relevance of knowledge
sharing, knowledge retention, the promotion of critical thinking, innovation readiness,
and organisational culture — all of which contribute to the sustainable generation and use
of knowledge. By mapping these elements to the DNA model, the study provides a robust
framework to guide future implementations and address gaps in current knowledge
management practices.

8. Conclusion

The study demonstrates that an organisation’s capacity to compete and innovate hinges
largely on the effective utilisation and transfer of knowledge. Central to this process is
the careful integration of external knowledge, which plays a vital role in enabling
successful knowledge sharing. Beyond fostering competitiveness, effective knowledge
management also promotes innovation and strengthens team cohesion. The analysis of
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the case institution revealed concrete potentials and challenges in knowledge flows across
multiple domains. Particular emphasis is placed on Erasmus+ projects, which require
project management skills and international cooperation, as well as curriculum
development in the areas of agriculture, food, and nutrition. Notwithstanding the
extensive array of services provided, it was discovered that certain knowledge domains,
including medical, management knowledge, as well as, horticultural knowledge remained
underutilised. To activate this potential, regular internal exchange and training
programmes are recommended to strengthen knowledge transfer and skills development
within the organisation.

The study emphasises the pivotal function of an intentional knowledge culture
and the empowerment of employees in the activation of untapped knowledge reserves,
culminating in their transformation into tangible innovations. Creating a suitable
technical environment, ensuring data protection, and tailoring tools to employee
requirements constitute crucial technical aspects. Furthermore, knowledge must be
transferred in a demand-oriented manner that uses knowledge specifically for problem-
solving. Innovative potential and visionary thinking are crucial for the professionalisation
and effectiveness of knowledge transfer and promote collaboration and organisational
effectiveness.

The findings highlight that cultivating an open, needs-based, and well-supported
knowledge environment fosters enhanced performance, streamlined processes, and
learner-centred innovation. Overcoming organisational challenges and improving
collaboration depend particularly on adopting a needs-oriented approach. Technical tools
such as digitalisation play a vital role in promoting knowledge exchange, which is further
reinforced by innovative methods like tapas training. Emphasising this, Focus Group 2
identifies corporate culture as a foundational element for successful knowledge sharing
and utilisation. An open and supportive culture not only facilitates relationship-building
but also encourages the active participation of employees in contributing their expertise,
an action that, in turn, strengthens knowledge transfer, enhances training quality, and
boosts organisational effectiveness and innovation through improved collaboration.

Effective knowledge transfer relies on more than just technical tools and well-
developed networks; it also necessitates structured and transparent communication
practices. Focus groups emphasise that incorporating diverse sources of knowledge and
engaging with external experts significantly enrich this process. To ensure efficiency and
smooth workflows, careful planning of training activities is essential. Within this context,
strong networks and relevant contacts remain crucial for promoting knowledge exchange,
while personal interactions, whether face-to-face or through informal channels,
strengthen relationships that facilitate knowledge sharing. Clear structures, guidelines,
and transparent communication provide the foundation for the transfer and dissemination
of knowledge, ultimately fostering collaboration, professionalisation, and innovation.

At the educational institution studied, the focus is on practice-oriented knowledge
transfer, whereby the applicability of what has been learnt in professional practice is
particularly emphasised. The promotion of critical thinking and reflective discussion are
seen as essential, and exchange between learners is encouraged to enrich the learning
process. Teaching methods are tailored to align knowledge with real-world professional
contexts and adapt to the individual needs of each student. In addition, learning processes
are assessed through alternative assessment methods such as seminar or portfolio work
and regular feedback to improve the quality and practical relevance of teaching. Course
design is firmly learner-centred, aiming to effectively support students by addressing
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their unique requirements. This comprehensive approach maximises the effectiveness and
practical applicability of learning.

The central contribution of this study lies in the formulation and empirical
substantiation of the DNA model for tertiary educational institutions. This knowledge
management model supports the sustainable generation and utilisation of knowledge by
aligning empirical findings with theoretical constructs. These elements were identified as
being instrumental in fostering collaboration, professionalisation, and innovation. The
DNA Model proved to be an effective analytical tool for investigating specific knowledge
management aspects of the educational organisation. The action research design provided
insights into how knowledge is created, transferred and preserved within an academic
organisation. Analysis of interviews with key stakeholders underscored the critical role of
knowledge sharing and robust networks in enabling effective knowledge transfer. By
facilitating an in-depth examination and addressing the research questions, the DNA
model establishes a solid foundation for further development and implementation of
knowledge management systems tailored to specific requirements of the educational
organisation.

This model offers a practical and evidence-based approach to the strategic
development of knowledge management in higher education.

9. Practical implications

The DNA model developed in this study provides a practical and adaptable framework
for supporting knowledge management in tertiary educational institutions. The following
recommendations are derived from the model’s five phases and environmental dimension
to systematically improve knowledge processes.

Effective knowledge management within organisations requires a systematic,
multi-layered approach. This begins with identifying existing knowledge assets and
detecting knowledge gaps. To this end, regular knowledge audits and mapping exercises
are conducted to visualise explicit and tacit knowledge domains. Involving staff and
relevant stakeholders in these processes facilitates the systematic capture of informal and
tacit knowledge. Complementary methods, such as self-assessments, team retrospectives,
and structured reflection formats, are employed to elicit experiential knowledge and make
it accessible for further organisational learning.

The subsequent phase focuses on knowledge acquisition. Structured onboarding
and professional development programmes are designed to align with institutional
objectives and the individual learning trajectories of personnel. Digital platforms,
including learning management systems such as Moodle and massive open online courses
(MOOCs), are used to enable the flexible, scalable, and accessible dissemination of
knowledge. Furthermore, external knowledge is actively acquired through strategic
collaborations, benchmarking exercises, and participation in international project
partnerships supported by Erasmus+ frameworks.

Knowledge development is advanced through interactive, reflective and
participatory teaching and learning formats that aim to foster essential 21st-century
competencies, including critical thinking, collaboration, and problem-solving skills.
Interdisciplinary exchange and peer learning are systematically promoted among staff
and learners alike. Additionally, organisational structures facilitate experimentation,
prototyping, and iterative idea development within collaborative team settings, thereby
stimulating innovation and creative problem-solving.
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Knowledge utilisation is operationalised by embedding its application within
authentic problem contexts and decision-making processes. Teams are systematically
encouraged to document the lessons they have learned from project work and teaching
activities. Furthermore, institutional mechanisms are in place to formally recognise and
reward the successful application of knowledge and innovation.

To ensure the preservation of organisational knowledge, sustainable
documentation strategies incorporating shared repositories, institutional knowledge bases,
and collaborative wikis are implemented. Mentoring programmes and peer support
networks facilitate the transfer of tacit knowledge across generational and hierarchical
boundaries. Promoting reflective practices and storytelling formats, and establishing
communities of practice contributes to consolidating a shared organisational knowledge
culture.

Finally, the organisational environment is a critical enabler of effective
knowledge work. Leadership development initiatives strengthen managerial
competencies in fostering an empowering and supportive knowledge culture. Appropriate
infrastructure is provided, including digital technologies and dedicated physical and
virtual spaces for knowledge exchange. Human resource strategies are closely aligned
with institutional knowledge objectives, addressing capacity building, expertise retention,
and succession planning issues. Furthermore, organisational routines are established to
integrate knowledge-oriented practices into everyday operational activities.

By implementing these recommendations, tertiary educational institutions can
increase their knowledge transparency, agility, and capacity for innovation. The DNA
model guides the systematic development of internal knowledge processes and fosters a
collaborative and resilient organisational culture that is aligned with the demands of
modern tertiary education.

10. Limitations and future directions

Despite the insights gained, some limitations of the results should be noted. Firstly, the
results are based on the information contained in the available documents in the form of
transcripts and literature sources. It is possible that other relevant information or recent
developments were not taken into account, which could influence the completeness of the
results. Secondly, it should be noted that the discussions with the staff of the Centre for
Continuing Education and the externally funded projects may provide a limited
perspective. The results could be influenced by the individual experiences or opinions of
those involved, which could limit the generalisability of the results. Thirdly, it should be
noted that the effectiveness of a knowledge management model depends on various
internal and external factors. The implementation and acceptance of the model can be
influenced by organisational culture, resources and management support. It is therefore
important to tailor the model to the specific needs and requirements of the centre and to
continuously review and adapt it. Fourthly, it should be mentioned that the author is also
part of the system at the Centre for Continuing Education and Third-Party Funded
Projects at the School of Agricultural and Environmental Education. On the one hand,
this enables a deeper understanding of the prevailing culture. On the other hand, it is not
always possible to see or judge everything neutrally.

Even though a great deal of knowledge has been gained from the available
information, the Centre for Continuing Education and initiatives with externally funded
projects show further promising areas of research in the field of knowledge management.
These areas can help to further deepen the understanding of how to design a sustainable
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knowledge management model and maximise the practical benefits for the Centre. Some
of these research areas are explained in more detail below:

Research area 1: Technology-enabled knowledge management: the integration of
information technologies and digital platforms into the knowledge management of the
educational institution could be a promising research area. The extent to which
technologies such as Al-supported systems, knowledge databases or collaboration tools
can support knowledge transfer and the generation of new knowledge could be
investigated.

Research area 2: Learning strategies and critical thinking: An in-depth study of
the learning strategies of learners in the educational institution could show how they
organise their learning processes and how critical thinking is integrated into their learning
activities. Research might be done to see how encouraging critical thinking can improve
knowledge generation and use thereof.

Research area 3: Evaluation and effectiveness of the knowledge management
model: An evaluation of the knowledge management model implemented in the
educational institution would be necessary to assess its effectiveness and added value for
the educational institution. Both qualitative and quantitative research methods could be
used to measure the impact of the model on knowledge generation, knowledge utilisation
and the overall performance.

Research area 4: Sustainability and social responsibility: Another interesting area
of research concerns the integration of sustainability principles and social responsibility
into the knowledge management model. Research could focus on how the institution can
contribute to sustainable development through the targeted use of knowledge and how
social responsibility can be integrated into knowledge management.
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