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Abstract

This paper presents a modular evaluation questionnaire designed to assess Knowledge
and Technology Transfer (KT) events in Higher Education Institutions (HEIs). KT is
central to the HEI's third mission, contributing to societal and economic progress. This
mandate is critically highlighted by the need to disseminate digitalization competencies
in rapidly evolving fields, notably immersive technologies—including Virtual Reality
(VR), Augmented Reality (AR), and Mixed Reality (MR)—which are foundational for
virtual worlds. Traditionally, transfer success relies on overall outcome indicators (patents,
collaborations), which fail to capture the immediate impact of individual transfer events.
Our questionnaire addresses this gap by evaluating event-level success and its alignment
with the target groups: companies, citizens, and students. Developed via expert workshops
in the context of virtual worlds, the tool’s modular design supports flexible adaptation
and broad applicability across different event types. It captures participant reactions,
knowledge acquisition, and behavioral intentions, along with process items. This provides
immediate, actionable insights into event success, enabling HEIs to optimize resource
allocation and make informed adjustments tailored to audience needs. Future studies
should validate the questionnaire’s psychometric properties and assess long-term effects.
Ultimately, this tool strengthens the capacity of HEIs to optimize transfer activities and
cultivate stronger partnerships.

Keywords: knowledge transfer; technology transfer; evaluation tool; event evaluation;
third mission; impact assessment

1. Introduction

The significance of transfer activities in higher education institutions (HEIs) has been
steadily increasing, encompassing both technology transfer, which has been integral to
HEI operations for decades, and knowledge transfer (KT), which has gained substantial
attention more recently. Almost every HEI engages in some form of transfer to industry
and society and has established structures to support these activities [1].
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Transfer activities are widely recognized as crucial to HEIs’ third mission. The concept
of the third mission at HEIs is multifaceted and has been approached in various ways
in the academic literature. Although there is no widely accepted definition of the third
mission [2], there have been various attempts to establish one. According to a traditional
approach for a definition, the third mission at HEIs includes three main areas: continuing
education, technology transfer and KT, and social engagement [3]. These activities are often
referred to as the “third mission” of HEIs, in addition to their traditional core missions of
teaching/learning (first mission) and research/development (second mission) [4]. Transfer
as part of the third mission is increasingly understood not as a separate, downstream
process but as an integral part of research and teaching. A particular focus is on transfer
in teaching, including activities beyond traditional teaching at HEIs. Moreover, HEIs
increasingly engage in activities and assume roles that extend beyond their conventional
academic responsibilities, such as contributing to regional development, promoting lifelong
learning, and advancing environmental sustainability [4,5]. Transfer activities strengthen
collaborations with industry, society, and policymakers, ultimately driving innovation and
development. While the third mission encompasses a broad spectrum of activities, a key
challenge remains: effectively evaluating the impact of transfer-oriented events.

Operationally, we define transfer-oriented events as structured, goal-directed interac-
tion formats—such as workshops, demonstrations, or seminars—that serve as an interface
between HEIs and non-academic stakeholders (e.g., industry partners, citizens, or stu-
dents). Unlike traditional academic teaching, these formats are designed to move beyond
theoretical knowledge, aiming to foster awareness, enhance competencies, or enable the
practical application of research findings within a non-academic context. While these
events frequently aim for a bidirectional exchange where ideas, knowledge, and innova-
tions move between academia and external partners, their primary focus is to support a
mutually reinforcing interaction between HEIs and various sectors. A detailed classification
of the specific event formats and the operational distinction from other transfer channels is
provided in Section 3.3.1.

Strengthening transfer from HEISs is crucial for several reasons. HEIs have long been
involved in transfer activities, and technology transfer is now an inseparable part of the aca-
demic language. Also, KT has been a priority in HEIs for many years. Although knowledge
transfer and technology transfer are conceptually distinct in the literature, they are closely
intertwined in many transfer-oriented contexts, particularly in the context of digitalization
and immersive technologies, as technology transfer typically involves not only technologi-
cal know-how but also the knowledge required for its successful use and implementation [6].
Since the present study focuses on evaluating event-level transfer effects rather than on
commercialization mechanisms or institutional output indicators, KT is used in this paper
as an umbrella term encompassing both knowledge-related and technology-related transfer
activities. This comprehensive scope is essential, as the modular questionnaire is designed
for flexible application across the full range of event formats, including those focused
purely on knowledge dissemination. Collaborations between academia and companies are
seen as drivers of societal advancement, with widespread agreement that all stakeholders
must work together to address societal challenges. Such collaborations not only enhance
the competitiveness of companies but also benefit HEIs by increasing research’s relevance
and innovation capacity, which positively impacts teaching [7].

A prominent example of such a dynamic and challenging field is the KT related to
immersive media, including Virtual Reality (VR), Augmented Reality (AR), Mixed Reality
(MR), and the rapidly evolving domain of virtual worlds. These technologies are fundamen-
tally transforming core sectors and extending the reach of the university’s third mission.
The application range is exceptionally broad, spanning from highly realistic training simu-
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lations in manufacturing and engineering to innovative forms of cultural outreach [8,9].
Moreover, this domain is strategically important for digital therapeutics and mental health
care, as well as crucial areas of citizen engagement and public participation [10,11]. Effec-
tive transfer in this domain demands more than just the communication of hard technical
skills (e.g., programming, hardware handling); it necessitates the transfer of creative, ethical,
and application-specific digitalization competences [12]. Crucially, transfer activities must
also focus on building trust in the technology, mitigating acceptance hurdles, and clearly
illustrating its transformative possibilities to diverse user groups [13]. For instance, with stu-
dents, the goal often shifts to fostering motivation and demonstrating future career paths,
while for citizens, it involves ensuring an understanding of the technology’s implications
for public participation and societal well-being. Quantifying the outcome of such multi-
faceted VR/ AR events is highly complex. Traditional evaluation metrics often struggle to
capture aspects such as increased motivation among students, enhanced trust in data secu-
rity for virtual civic participation, or the extent to which companies are inspired to adopt
VR/AR solutions and identify suitable areas of application. Given the high investment
in these technologies by HEIs and the critical role of these new competences in driving
digitalization, the ability to accurately measure the success of transfer events focused on
immersive media and virtual worlds is indispensable. Therefore, while the instrument
was deliberately designed at an abstract level to support broad applicability, its systematic,
target group-specific, and modular nature is exceptionally well-suited to meet the complex
and nuanced evaluation demands posed by the KT in this high-priority sector [14].

Despite the recognized importance of transfer alongside teaching and research, there
is a lack of comprehensive knowledge regarding the transfer structures in German HEIs [1].
Additionally, the research-based transfer as a step in the innovation process is not ade-
quately captured by existing indicators, neither qualitatively nor quantitatively. Current
approaches aim to develop indicators that link research performance, research-based trans-
fer activities, and the actual implementation of research-based innovations in the market.
There is a need for indicators that more accurately reflect the societal impact of research and
innovation, considering factors such as social awareness and technology acceptance [14].

HEIs and their researchers generally have extensive experience engaging with compa-
nies, institutions, and the public. They recognize the necessity of proactive engagement
rather than waiting for external parties to initiate contact and collaborations. Establish-
ing partnerships requires a continuous and tailored dialogue to build mutually beneficial
relationships and networks. This engagement should be maintained through regular
and varied interactions, aiming for meetings that promise reciprocal benefits. Moreover,
building strong networks with external partners by strengthening transfer also involves
continuously adapting to practice partners’ diverse and evolving interests [14].

Due to its economic impact, monitoring and evaluating HEIs” KT performance has
gained importance for policymakers. Policymakers have thus developed tools to systemati-
cally measure and evaluate KT activities, requiring HEIs to provide quantitative data on
their KT efforts. However, measuring KT activities is complex and differs significantly from
assessing research excellence through publication quality or teaching excellence through
student-faculty ratio. Standard metrics, like patents, licenses, and spin-outs, are commonly
used but insufficient to capture the full scope, and there is a need for indicators which
enrich the evaluation and address the target audience and their needs. Research shows that
only a small percentage of HEIs currently monitor and evaluate transfer activities focusing
on KT, with a significant portion of these activities being transfer-oriented events [15].

Transfer-oriented events serve as a crucial bridge between HEIs and external part-
ners. Events like workshops, networking events, hackathons, makerthons, transfer fairs,
and open days are platforms for technology and KT and enhance stakeholder visibility and
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collaboration opportunities [1]. To ensure that transfer-oriented events meet the involved
parties’ needs, HEIs must evaluate the outcomes and adjust future events accordingly.
Understanding the unique needs and expectations of different target groups—e.g., citizens,
students, and companies—is essential for creating tailored experiences that effectively
resonate with them. As highlighted by [1], citizens value a reciprocal dialogue between
academics and society that goes beyond simply providing information and instead offers
concrete solutions to challenges. Students, particularly those considering higher education,
represent a crucial demographic for institutional outreach. This group needs to communi-
cate available opportunities and benefits. Evaluations that capture student perspectives
can inform how well these messages are conveyed, ultimately influencing their educational
decisions. For companies, the expectations from technology and KT activities are primar-
ily centred on gaining access to innovative research, technology solutions, and skilled
graduates who can meet companies’ needs [16]. They seek practical outcomes to improve
competitiveness, product development, and operational efficiency. Collaboration with
HEIs allows companies to tap into cutting-edge research and expertise. Still, they also
expect clear pathways for applying this knowledge, including intellectual property rights,
co-creation of solutions, and training programs tailored to their specific needs [17]. There-
fore, effective transfer-oriented events should foster collaborative environments where
academic insights can seamlessly integrate into company practice. Additionally, companies
value networking opportunities to connect with other businesses and institutions to form
long-term partnerships [18].

As the literature described above shows, existing methods for measuring transfer
are still insufficient to provide a comprehensive view of the success of individual transfer
events. Current tools primarily assess transfer as a whole or focus on long-term outcomes
such as patents, licensing agreements, or spin-offs, without adequately capturing the
impact of individual events. There is a lack of instruments to identify which events were
particularly successful and to measure and compare their effectiveness in achieving target
group-specific goals.

To address this gap, this study developed a modular evaluation questionnaire designed
to assess event-level transfer success across diverse target groups, including companies,
students, and citizens—an aspect that is not captured by established transfer indicators
and is only partially addressed by training-focused evaluation instruments. Its modular
structure allows flexible adaptation to the objectives of each event, ensuring the evalua-
tion remains relevant to the specific needs of the target groups while enabling scalable
assessment across multiple events, including in digitally intensive contexts such as virtual
worlds, where the initial design was rooted.

Against this background, the objective of this study was to develop a target-group-
specific questionnaire for the systematic evaluation of transfer-oriented events at higher
education institutions. Specifically, the study aimed to (a) identify core dimensions relevant
for evaluating event-level transfer success across different target groups, (b) design a
modular questionnaire structure that allows flexible adaptation to event objectives and
formats while enabling systematic comparison within target groups, and (c) develop a
practical evaluation instrument that complements existing transfer indicators by capturing
participant reactions, perceived knowledge acquisition, and intended behavioral effects.

2. Theoretical Background

2.1. Measuring Transfer
2.1.1. Importance of KT and Transfer Indicators

KT has gained increasing strategic importance within HEIs over recent years. As
Ref. [19] emphasize, HEIs recognise the need to establish robust transfer processes and
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structures to enhance their impact on innovation and society. Despite this recognition, only
a small proportion of HEIs systematically evaluate their transfer activities, limiting their
ability to refine processes and improve outcomes [19].

Furthermore, there is a growing emphasis on developing tools to measure KT, in-
cluding technology transfer, as part of HEIs” broader performance assessments. Ref. [20]
stress the need for specific metrics to evaluate these activities, reflecting the increasing
focus on knowledge dissemination and its role in supporting technological innovation
and collaboration.

Additionally, given the significant financial investments that HEIs allocate to transfer-
oriented activities, including events, it is essential to provide empirical evidence of their
impact and to quantify effect sizes to substantiate these expenditures.

Indicators play a crucial role in measuring the progress and impact of KT activ-
ities. As Ref. [21] note, indicators not only assess outputs but also provide valuable
insights that can influence policy and institutional practices. These metrics inform key
stakeholders—including HEIs, KT offices (KTOs), and policymakers—while also serving
the public by demonstrating the societal value of academic research [21].

2.1.2. Transfer Indicators in the Literature

The measurement of KT has been explored through various lenses, ranging from
academic research to government reports and guidelines from transfer agencies. Over the
years, this literature has highlighted a growing diversity in the indicators used to assess KT
activities. Early approaches, such as those proposed by [22], emphasized commercially ori-
ented outputs, including developing new products through technology transfer. However,
the scope of measurement has expanded considerably, now covering a more comprehensive
array of channels, as Ref. [21] point out. While traditional indicators like patenting, licens-
ing, spin-offs, and revenue generation remain central to evaluating KT, new metrics have
gained prominence internationally. These newer indicators emphasize commercial success,
research collaborations with industry, and engagement with non-academic stakeholders.
Ref. [21] note that, despite the broadening scope, commercially driven metrics—such as
invention disclosures, patent applications, and intellectual property revenues—continue to
dominate, particularly in terms of activity volume and revenue generation.

Building upon this foundation, additional indicators have been developed to capture
universities’ more diverse roles in KT. For example, a pioneering study in Italy led to the
creation of a handbook for evaluating the third mission, which includes both research-
enhancing activities—such as patents, spin-offs, and third-party contracts—and activities
that contribute to social welfare. These social-oriented activities include public engagement,
cultural assets, continuous education, and clinical experiments [23]. This broadens the
scope of KT indicators by incorporating societal impact alongside traditional commercial-
ization metrics.

Other studies show that public engagement also plays a critical role in KT. While
some sources view public engagement and community engagement as interchangeable,
Ref. [24] treats community engagement as a distinct element of the third mission of uni-
versities. The HEI-Community Partnership Performance Index, developed by [25], is a
relevant tool for assessing the effectiveness of university-community partnerships. This
index evaluates inputs (e.g., financial and human resources, transparency), processes
(e.g., shared decision-making, communication, trust), and outcomes (e.g., objective and
subjective results, learning outcomes), further extending the indicators of transfer to include
social partnerships.

Additionally, the collaboration between HEIs and industry remains a crucial aspect
of KT activities. As Ref. [26] emphasize, universities play a central role in providing firms

https://doi.org/10.3390/virtualworlds5010010


https://doi.org/10.3390/virtualworlds5010010

Virtual Worlds 2026, 5, 10

6 of 29

with the necessary academic knowledge and skills. Ref. [27] categorize these collaborations
into educational, research, and integrated interactions, capturing the broad spectrum of
university-industry engagement, which ranges from joint publications and consulting to
shared research facilities and employment.

Crucially, Ref. [28] expand the framework of KT by incorporating socially oriented
activities, including Citizen Science, community-based research, and campus-community
partnerships. These participatory formats depart from the commercially focused indicators
often emphasized in the literature. Citizen Science enables the direct involvement of the
public in scientific projects. Similarly, community-based research integrates civil society
into the research process, from designing research questions to interpreting results. Ref. [28]
identify campus-community partnerships as another key dimension, as they strengthen
relationships between universities and local communities. Altogether, these indicators
from Ref. [28] offer a comprehensive framework for evaluating the full range of HEI
KT activities. By explicitly incorporating Citizen Science, community-based research,
and campus-community partnerships, they broaden the scope of KT to encompass both
intellectual outputs and meaningful societal engagement. This aligns with the growing
consensus in the literature that effective KT measurement requires a multi-dimensional
approach, integrating both traditional and non-traditional indicators to fully reflect the
diverse roles HEIs play in knowledge dissemination and social impact.

2.1.3. Challenges with Current Transfer Indicators and Recommendations

While several traditional indicators of KT remain effective in measuring certain aspects
of transfer [28], these traditional metrics often fail to address the broader societal impacts
and the more informal knowledge exchanges crucial for fostering innovation.

Both Refs. [14,21] call for adopting multi-dimensional indicators that integrate quan-
titative and qualitative dimensions. While quantitative indicators remain essential, they
must be complemented by qualitative measures that capture broader impacts. For example,
as suggested by [21], evidence-based case studies can provide insights into the long-term
social and regional benefits of transfer activities.

This need for multi-level and multi-dimensional evaluation is particularly pressing
in the context of technology transfer involving complex, rapidly evolving fields such as
immersive media [29]. The successful dissemination of digitalization competence in areas
like VR and AR is highly context-dependent and requires instruments that are adaptable
to both the technology’s rapid pace of change and the varying needs of the diverse target
groups (e.g., industry, education, general public) [30].

Although there is no valid classification of KT indicators as purely qualitative or
quantitative measures, it can be helpful to categorize them this way to capture different
dimensions of KT. Indicators, such as the number of patents, licenses, and spin-offs [21]
as well as intellectual property management [28], or the revenue they generate, could
be viewed as concrete, quantifiable measures that reflect direct economic or organiza-
tional outcomes. These indicators provide more objective data that can be systematically
tracked and analyzed. Similarly, the number of industry collaborations, encompassing the
transfer of knowledge and skills from HEIs to companies [27], can be considered another
quantifiable measure.

However, such collaborations also embody relational and contextual dimensions that
add depth to KT assessment. Indicators that consider societal impact, social and public
engagement [23], as well as the perceived quality of partnerships [25] and university-
community collaborations [24], emphasize the broader social contributions of KT. These
can be considered as more qualitative and subjective measures, capturing impacts that
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are less straightforward to quantify but are valuable in assessing the societal reach and
relational aspects of KT.

Thus, while quantitative indicators remain central for their measurable data, they do
not fully encompass KT’s social and contextual impacts. Therefore, this study’s question-
naire aims to supplement these objective measures with meaningful subjective insights,
creating a more comprehensive picture of KT outcomes.

2.2. Evaluation of Transfer-Oriented Events

As the reviewed literature above demonstrates, measuring transfer activities is com-
plex and requires a comprehensive approach. Qualitative and quantitative methods, en-
compassing subjective and objective measures, should be employed to obtain a complete
picture of the effectiveness of transfer projects. A thorough evaluation should ideally be
conducted at various points in time to capture both immediate and long-term impacts of
the transfer [31].

So far, evaluations have often focused on transfer projects or activities as a whole.
However, individual transfer-oriented events, such as workshops or lab visits, are rarely
assessed in detail. Transfer-oriented events can target different audiences—from students
to companies, the general public, or policymakers—and can vary in format and objectives.
Most of the time, the focus is on knowledge dissemination, whether through presenting
specific topics or promoting projects and institutions.

It is crucial to tailor each event to the specific needs of its target audience to maximize
its appeal and achieve the intended goals. Therefore, evaluations of transfer-oriented events
should be specific, as general assessments of entire transfer projects do not provide insights
into the performance of individual events. Only by thoroughly examining individual
events one can assess how well they were received by participants and what outcomes
were achieved.

The evaluation of events involves systematically assessing their effectiveness and
efficiency to measure success and identify areas for improvement. This process includes
examining various aspects such as participant satisfaction, the achievement of set goals,
and the long-term impact on the target audience, which may be estimated initially and
measured in detail at a later stage [32]. A thorough event evaluation enables the identi-
fication of strengths and weaknesses, allowing for targeted adjustments to enhance the
effectiveness of future events. Participant feedback provides valuable insights into their
experiences and expectations, which is crucial for improving the quality and relevance of
future events and ensuring long-term success [33].

2.2.1. The Four-Level Model of Kirkpatrick

For a structured and effective evaluation, many organizations rely on established mod-
els. One of the most well-known and widely used models is the Kirkpatrick Model [32,34].
Although initially developed for evaluating training programs, the Kirkpatrick Model is
also relevant for assessing other transfer-oriented events. Since these events often aim to
impart knowledge with practical relevance, and sometimes include training or workshops,
the model’s four levels provide a suitable structure for a detailed analysis of effectiveness.

Level 1 (Reaction) captures participants’ immediate satisfaction with the event. While
this feedback is valuable for designing future events, it is limited in assessing actual
learning and transfer success [35]. Level 2 (Learning) examines the acquisition of new
competencies [32], which is crucial for ensuring that learning objectives have been achieved.
Level 3 (Behavior) assesses whether participants apply the new knowledge and skills in
their workplace. Measuring the integration of the learned material into daily work is a key
indicator of a transfer-oriented event’s success and must therefore be investigated [36,37].
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Level 4 (Results) evaluates the long-term impact on the organization, including financial
and performance-related aspects [32]. The challenge is to measure and interpret the direct
impact of the event on operational metrics, given the multitude of factors influencing
outcomes simultaneously [38].

2.2.2. Critique of the Kirkpatrick Model, Alternative Models, and Challenges in the
Context of Immersive Technologies and Virtual Worlds

An ideal evaluation of a training program should assess each of the four levels of
the Kirkpatrick Model through independent measures, with the effort and complexity
increasing at each level [32]. However, empirical studies suggest that relationships between
these levels can vary. For instance, affective reactions may be less predictive of learning
outcomes or training transfer than the perceived utility of the training [39]. Critics argue that
the model is simplistic and that the causal relationships between the levels are unclear [40].

Due to these concerns, Ref. [41] modified Kirkpatrick’s hierarchical model. In their
model, the reaction level is independent of the other three levels. Learning is causally linked
to behavior and organizational results, with behavior and results mutually influencing
each other. This means that behavior leads to specific outcomes, and individuals continue
performing tasks that result in visible outcomes (see Figure 1).

— Results

t

Behavior

t

Learning

Reactions

Figure 1. Alternative causal model by (p. 335, [41]) among Kirkpatrick’s four levels of training
criteria [32,34].

Moreover, several established models offer additional perspectives. The Return on
Investment (ROI) Model by [38,42], for example, quantifies the financial benefits of a
training program relative to its costs, adding an economic dimension to the evaluation.
The Social Return on Investment (SROI) approach [43] assesses the social and environmental
value of investments, expanding the Kirkpatrick Model’s perspective to include broader
societal dimensions. Another example is the CIPP Model (Context, Input, Process, Product)
by [44], which provides a more comprehensive evaluation by considering the context and
inputs of a program, offering an expanded view of a training’s effectiveness.

Since these models are primarily theoretical frameworks, it is necessary to develop
specific measurement tools for practical evaluation [45]. The Questionnaire for Professional
Training Evaluation (Q4TE) by [46] (see Figure 2) is an example of such a tool, using the
four levels of Kirkpatrick as a framework. The Q4TE refines the first level, Reaction, by sub-
dividing it into overall satisfaction and perceived usefulness, providing a more nuanced
picture of participant reactions. At the learning level, the Q4TE focuses on perceived
knowledge acquisition. The behavior level emphasizes the practical application of what
was learned, while the results level distinguishes between individual and organizational
outcomes, particularly considering the qualitative and temporal impacts of the training.
These adjustments make the Q4TE a more practice-oriented method for assessing training
effects, focusing more on participants’ subjective experiences.
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—> SAT: Satisfaction
Reaction
—> UT: Utili
Short-term d
evaluation
Learning —> KNOW: Knowledge
Behavior —> APP: Application to practice
Long-term
evaluation
Organizational —> |-OR: Individual organizational results
results —> G-OR: Global organizational results

Figure 2. Scales of the Q4TE by [46] (framework following Refs. [32,47]).

While established evaluation models and instruments provide a valuable general
structure for assessing learning and transfer outcomes, they remain closely tied to classical
training settings. Their application to transfer-oriented events in the context of immersive
technologies, therefore, poses specific challenges. Knowledge transfer related to VR/AR
and virtual worlds goes beyond the acquisition of abstract digital competencies and is
strongly shaped by experiential, contextual, and psychological factors [48]. These include
the ability to envision concrete application scenarios, the development of trust in novel
technologies, perceived usability and relevance, as well as acceptance barriers related to
unfamiliar interaction paradigms or physical strain [49,50]. Consequently, the evaluation
of VR/AR-related transfer events requires instruments that are sensitive to heterogeneous
target-group expectations and that can capture not only perceived learning outcomes
but also motivational, attitudinal, and intention-related effects. This makes immersive
technology transfer a particularly demanding use case for established assessment models
and highlights the need for flexible, modular evaluation approaches that can be adapted to
context-specific transfer objectives while remaining theoretically grounded.

Despite criticism and possible limitations, the Kirkpatrick Model remains a widely
recognized and accepted model for evaluating training in practice [51]. For measuring
the success of transfer-oriented events, it highlights that this is a complex task requiring a
differentiated approach and consideration of various transfer levels. Combining different
measurement methods and timing enables a more accurate assessment of transfer success
and a more comprehensive evaluation of the effectiveness of transfer-oriented events.

2.2.3. Process-Oriented Evaluation

In addition to outcome evaluation, process-oriented evaluation is a crucial aspect
that should be considered. While the Kirkpatrick Model and some derivative models or
tools primarily focus on outcomes, they often neglect process variables. Although these
results-oriented models provide information on whether an event was successful, they
do not illuminate the causes of success or failure. Therefore, process-oriented evaluation
is essential to identify both the causes of inadequate results and the factors contributing
to success.

The framework for the transfer process by [36] emphasizes that several variables can
influence the success of an event, including participant characteristics (e.g., motivation and
skills), training aspects (e.g., alignment of training tasks with job requirements), and the
work environment (e.g., opportunities for application and support). These and other
process-related dimensions are critical for identifying barriers that can arise before, during,
and after the event [31]. It is equally important to understand the factors that contributed
to successful transfer so that they can be leveraged for future initiatives.
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Process-oriented evaluations, as described by [52], explore the implementation, re-
ceipt, and setting of interventions and help interpret the event’s outcomes. They can
investigate participants’ perspectives on the event, analyze its implementation, distinguish
between different components, and examine contextual factors influencing the event. Data
from process-oriented evaluations can be quantitative and qualitative, helping distinguish
between a flawed concept and poor execution of the event [53,54].

In conclusion, both outcome evaluation and process-oriented evaluation are essen-
tial for a comprehensive assessment of events. While outcome models provide valuable
insights into results, it is necessary to consider also processes and contextual factors to
gain a complete picture of effectiveness and the factors influencing transfer. This includes
identifying the causes of inadequate results as well as the conditions and factors contribut-
ing to the event’s success. Despite its complexity, evaluating transfer-oriented events is a
necessary endeavor to ensure that the resources invested deliver the desired outcomes.

3. Methods
3.1. Format and Objective

The evaluation questionnaire was developed within the framework of “Digitalise_SWE”
a third-party funded KT project. This initiative, jointly conducted by the Hamm-Lippstadt
University of Applied Sciences and the South Westphalia University of Applied Sciences,
focuses on transferring digitalization competencies to the South Westphalia region in Ger-
many. The project utilizes various transfer formats for different target groups, with a
particular focus on companies, citizens, and students. The “Digitalise_ SWF” project is
structured around seven Virtual Institutes, which are cross-location networks of experts
dedicated to various digitalization topics. The work presented here was developed specifi-
cally in the context of the Virtual Institute for Virtual and Augmented Reality (VR/AR),
which functions as a consortium of experts with specialized expertise in immersive media.
This institute serves to consolidate knowledge before systematically transferring it to the
regional stakeholders. The project initiated two expert workshops on the evaluation of
transfer-oriented events. The primary objective of the first workshop was to develop a
flexible, modular evaluation questionnaire for assessing transfer-oriented events across
various formats and target groups. Given the context of the specific VR/AR transfer focus
within the “Digitalise_ SWF” project, the development involved experts possessing relevant
practical experience and contextual knowledge. The modules were thus designed to be
directly aligned with the project’s real-world application (particularly in immersive media
transfer), while simultaneously maintaining a deliberate level of generality to support their
applicability to other knowledge transfer initiatives and formats beyond VR/AR. In this
sense, the questionnaire was conceptualized as an institutional evaluation tool intended
to support HEIs and their transfer units in assessing and optimizing event formats across
contexts, while companies, citizens, and students constitute the respondent groups. The
second workshop focused on the review and refinement process of the developed ques-
tionnaire. Following these workshops, the questionnaire was reviewed by two additional
academic professionals and an external consultant from an institute for social science.
The resulting questionnaire is presented in Tables A1-A3 of Appendix A, with the order
of presentation reflecting the sequence in which we recommend the components of the
questionnaire should be assembled.

3.2. Participants

The two workshops were attended by a total of eight participants, including re-
searchers from both universities, the majority of whom were members of the Virtual
Institute for VR/ AR, along with a representative from a local digitalization platform that
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serves as a central hub for citizens interested in digitalization topics. This representative
contributed expertise in digital transformation and experience with transfer-oriented events.
The university participants brought diverse knowledge in areas including immersive me-
dia, media pedagogy and didactics, psychology, and item and test construction, as well as
both quantitative and qualitative research methods. They work and conduct research in
these fields, establishing themselves as experts at the university. Given the qualitative and
exploratory nature of the workshops, the group size enabled focused, in-depth discussions,
ensuring relevant expert contributions, enriched by their multidisciplinary backgrounds,
to the development of the questionnaire.

In the review process following the workshops, two additional researchers and an
external consultant from an institute for social science were involved. One of the researchers
and the external consultant are experts in questionnaire design, including scale develop-
ment and evaluation, while the other specializes in human-machine interaction and user
experience. Their feedback contributed to the further refinement of the questionnaire
developed from the workshops.

3.3. Steps and Methodological Considerations in Developing the Evaluation Questionnaire

The questionnaire was developed using a qualitative, expert-based instrument de-
velopment approach with iterative refinement. This approach was chosen to integrate
theoretical evaluation frameworks with practical experience from transfer activities, which
are characterized by heterogeneous formats and target groups. During the development
process, we oriented our approach towards established guidelines for ensuring the relia-
bility and validity of questionnaires, such as those outlined by [55] in relation to question
and response formats, as well as item generation. The specific considerations and steps
taken are outlined below. While psychometric evaluation is yet to be conducted, it will be
discussed in Section 4.3.

3.3.1. Defining Transfer-Oriented Events

In the initial step of the workshops (for an overview of the steps, see Figure 3), we de-
fined the formats that fall under the term “transfer-oriented events.” Consistently with the
conceptual framework introduced in Section 1, these are operationalized as synchronous,
time-bound formats designed to transfer research-based knowledge or technologies from
HEISs to the identified target groups. This definition encompasses a broad spectrum of
formats identified during the expert workshops, ranging from informative settings, such as
presentations, specialized lectures, and seminars, to demonstrative formats like lab tours,
trade fairs, and exhibitions. Furthermore, collaborative and interactive formats, including
workshops, hackathons, and makeathons, are included.

Define Transfer- Collect Project Questionnaire Modular Review and
Oriented Events Objectives Design Structuring of Refine
Considerations ltems

g B & Q

F O B B

Identify Target Develop Formulate Add Demographic
Groups Indicators ltems and Optional
Questions

Figure 3. Steps and Methodological Considerations in Developing the Evaluation Questionnaire
(Note: This figure was created using Napkin Al (Public Beta Version; developed by Second Layer, Los
Altos, CA, USA; https:/ /napkin.ai; accessed on 1 September 2024)).
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A fundamental requirement for this classification is the “event character,” which is
defined by temporal synchronicity, meaning the transfer occurs at a specific, designated
time. While asynchronous channels, such as purely informative websites or scientific
publications, undoubtedly represent valid transfer formats, they lack this specific event
character. Consequently, they are explicitly excluded from the scope of this evaluation tool,
which is specifically designed to measure the immediate impact of synchronous interaction.

3.3.2. Identifying Target Groups and Objectives

Subsequently, we defined the target groups for our evaluation questionnaire, focusing
on companies, citizens, and students, as these groups are central to our project and other
projects. In the next step, we gathered each target group’s project and event objectives. For
the identification of objectives, workshop participants were divided into three small groups
corresponding to the predefined target groups, with two to three participants per group.
Each group first worked independently to collect and formulate objectives of transfer-
oriented events for their respective target group, which were documented on flipcharts.
This initial phase was conducted as a quiet working period to avoid early convergence and
to encourage a broad range of perspectives. The collected objectives were subsequently
presented in plenary and discussed with all participants. During this discussion, objec-
tives were clarified, refined, and complemented by additional aspects suggested by the
other groups, enabling cross-target-group reflection on shared and divergent goals. Then,
to support their relevance independent of specific event content or the HEI involved, we
generalized these objectives. All collected objectives were qualitatively clustered according
to their underlying intended effects, emphasizing functional similarity rather than thematic
content. Through this process, concrete formulations were abstracted into higher-level
goal categories. This functional rather than thematic abstraction was chosen to ensure
that the resulting goal categories remain applicable to heterogeneous event formats and
allow for comparisons within target groups across different types of transfer activities.
For example, instead of stating an objective like “increasing interest in a technology” for
a digitalization event, we generalized it to “increasing interest in the event topic”. This
approach was intended to broaden the construct of transfer success to ensure that the
questionnaire captures relevant aspects across different event types and thereby enhance
construct validity. The overall process was guided by the Kirkpatrick Model, aiming to
cover multiple evaluation levels. The gathered objectives were categorized into general
goals applicable to all three target groups (e.g., acquiring new knowledge from the event
or increased interest in the event topic) and target group-specific goals (e.g., increased
interest in studying at the HEI for students or the applicability of content in the workplace
for businesses).

3.3.3. Developing Indicators and Questionnaire Items

Based on the generalized objectives, indicators were derived using the same
group—plenary structure. Within the target-group-specific groups, participants discussed
how the achievement of each objective could become observable or reportable from a
participant perspective and formulated corresponding indicators. These preliminary indi-
cators were then discussed and refined in plenary, and additional indicators were added
where relevant. Deriving indicators directly from the defined objectives was intended
to maintain conceptual coherence across development stages and to avoid introducing
constructs that were not grounded in the agreed-upon goals of the transfer formats. For
example, indicators for the goal of “acquiring companies as cooperation partners” might
include the development of joint research proposals or projects, or the placement of HEI
students in internships, theses, or part-time positions within companies. On the basis of
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the finalized indicators, a preliminary pool of questionnaire items was generated by the
authors of this paper as a proposal for further discussion and refinement in the second
workshop (see Section 3.3.7). It was decided to use rating scales in the form of Likert scale
items to capture participant opinions in a more nuanced manner, with the goal of enhancing
reliability by ensuring consistent and structured responses. This approach also aims to
enhance participant engagement through a straightforward and quick response method. It
also facilitates efficient data analysis and comparison of results.

3.3.4. Questionnaire Design Considerations

A 7-point Likert response scale was chosen for the evaluation form, with each scale
point fully labeled to ensure precise and differentiated measurement of participants” opin-
ions. The response category labels range from “Strongly Disagree” (German: “Stimme
iiberhaupt nicht zu”) at 1, “Disagree” (“Stimme nicht zu”) at 2, “Somewhat Disagree” (“Stimme
eher nicht zu”) at 3, “Neutral” (“Neutral”) at 4, “Somewhat Agree” (”Stimme eher zu”) at 5,
“Agree” (“Stimme zu”) at 6, to “Strongly Agree” (“Stimme voll und ganz zu") at 7. The deci-
sion to use a 7-point scale is grounded in research showing that a scale width of five to seven
points provides an optimal balance between reliability, validity, and differentiation [56,57].
Although more recent studies suggest that a larger number of categories tends to improve
measurement quality (e.g., [58]), the practical rule of thumb of five to seven points has
proven particularly effective, especially because such scales can be more easily verbalized.
Based on this, we chose a 7-point scale instead of a 5-point one to achieve a better balance
between differentiation and respondent comprehension. Fully labeled scales encourage
more consistent responses and improve the clarity of categories, which is particularly
beneficial for individuals with lower education levels and helps avoid biases introduced by
numerical labels [56,59]. Despite the possibility that some respondents might choose the
middle category out of convenience or social desirability, we selected a scale with a clear
midpoint to allow for an accurate representation of neutral positions, to prevent distortions
caused by forced extreme responses and thereby enhance both the validity and reliability
of the results [59].

The items were deliberately formulated to be as neutral as possible, avoiding the use
of intensifiers to minimize suggestive effects. For instance, “I enjoyed the event” was used
instead of “I enjoyed the event very much.” This neutral phrasing is intended to ensure that
responses remain unbiased and are not distorted by wording. Although negatively framed
items were considered to counteract potential positive bias (e.g., “I did not learn new things
from the event.” versus “I learned new things from the event.”), ultimately, they were
mainly excluded to avoid confusion from double negatives and to prevent inadvertently
highlighting potential issues to participants.

The present study deliberately focuses on the conceptual development of the ques-
tionnaire as a first step toward a standardized evaluation framework. Potential sources
of bias inherent to self-report instruments were acknowledged during the design process
and addressed through the aforementioned procedural mitigations, such as item neutrality,
anonymity, and optimized scaling. However, structural mitigation strategies such as multi-
method approaches, longitudinal follow-ups, or behavioral measures were intentionally
not implemented within the scope of this study, as they would have exceeded the primary
objective of developing a flexible and broadly applicable evaluation instrument for hetero-
geneous transfer formats. These limitations and corresponding methodological extensions
are therefore addressed explicitly in Sections 4.2 and 4.3.
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3.3.5. Modular Structure of the Questionnaire

The generated items were thematically grouped into nine overarching dimensions,
each containing four to six items. These dimensions together form a modular questionnaire
(see Table A2) that can be tailored based on the target group and event objectives. Some
dimensions and items are relevant to all target groups and thus form the core of the
questionnaire, while others are target group-specific and are added as needed. In the
following, the dimensions and the modular structure of the evaluation questionnaire
will be described in more detail, highlighting their relevance and application for each
target group.

The first three dimensions of the questionnaire are applicable to all three target groups.
The first dimension addresses the Event Experience and includes six items (e.g., “I enjoyed
the event.”). This dimension reflects the idea that a positive event experience can facilitate
KT by increasing participants’ motivation to further engage with the topic and integrate it
into their own context. The second dimension is Organization and Delivery of Content, which
contains five items (e.g., “I was satisfied with the organization of the event (e.g., registration
process, punctuality, event location).”). This dimension is based on the consideration
that effective KT depends on both a well-organized event and clear, structured delivery.
It therefore assesses organizational aspects as well as how effectively the content was
conveyed, including the quality of materials, engagement, clarity, and opportunities for
interaction. Meanwhile, the third dimension is Knowledge Gain and comprises four items,
such as “I learned new things from the event.” This dimension reflects the assumption that
acquiring new knowledge or deepening existing knowledge is a key outcome of transfer-
oriented events, assessing whether the event provided new insights, diverse perspectives,
and a better understanding of how to apply the topic in practice.

The fourth, fifth, and sixth dimensions are specific to the companies target group.
The fourth dimension, titled Relevance and Use of Event Topic in the Company, contains five
items, including “The event showed me that the topic has an impact on my field.” This
dimension reflects the premise that transfer is more effective when companies perceive
the topic as relevant and applicable to their industry or specific challenges. The fifth
dimension focuses on Networking of Stakeholders and includes four items, such as “The event
facilitated constructive exchanges with other stakeholders.” This dimension reflects our
consideration that networking is vital for successful transfer, as stakeholder interactions can
foster collaborations and enhance knowledge exchange. Lastly, the sixth dimension assesses
the Interest in Cooperations with the University with another four items, including “The event
increased my interest in collaborating with the university (e.g., through joint projects,
research proposals, or commissioned research).” This dimension reflects the idea that
fostering university collaborations is crucial for effective KT, strengthening partnerships
that enhance research application and impact.

In contrast, the seventh dimension is directed only at citizens and centers on Trust in
Science and Societal Engagement. This dimension includes five items related to this topic,
such as “The event has increased my trust in science.” The idea behind this dimension
is that successful KT fosters trust in science and societal engagement, as trust supports
the application of research findings and engagement encourages active participation in
societal challenges.

The eighth dimension, Increase in University Awareness and Preference, consists of six
items. The first five items are applicable to all target groups (e.g., “I learned more about
this university at the event.”), while the final item is specifically for the student group:
“The event showed me that this university is a good place to study.” The reasoning behind
this dimension is that increasing awareness of the HEI and its activities through events
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strengthens its reputation, fosters engagement, and can stimulate future collaborations or
student recruitment.

The ninth dimension, which focuses on the Impact of the Event on Academic Interest
and Career Goals, contains four items (e.g., “The event increased my interest in scientific
research”) and is directed solely at students. This dimension follows the consideration that
transfer-oriented events may influence students” academic interests and career aspirations,
potentially fostering future engagement in research and innovation.

In terms of module application, specific guidelines are as follows: To compile the
questionnaire for companies, dimensions one through six and dimension eight should be
included, excluding the last item of dimension eight. For the citizens group, dimensions
one through three, along with dimensions seven and eight (excluding the last item of
dimension eight), are required. For the students group, the questionnaire will comprise
dimensions one through three, as well as dimensions eight and nine.

3.3.6. Integration of Demographic and Optional Questions

In the second workshop, target group-specific demographic questions were added to
the questionnaire, which were considered particularly relevant for evaluation purposes
and form the first part of the questionnaire (see Table Al). These questions were intended
to facilitate the analysis of responses in relation to relevant target group characteristics, po-
tentially improving the interpretability of the results. Additionally, four optional questions
directed at all target groups were integrated at the end of the questionnaire, along with a
field for additional comments (see Table A3). One of these questions is closed-ended and
captures how participants learned about the event, with a selection of response options.
The other three are open-ended questions, allowing respondents to elaborate on what they
particularly liked about the event, what they disliked, and their wishes for future events.
These open-ended questions aim to provide valuable qualitative insights beyond the struc-
tured responses of the closed-ended questions, helping to make targeted improvements for
future events.

3.3.7. Review and Refinement Process

In the next step, the proposed questionnaire was reviewed and revised by the work-
shop participants in target-group-specific small groups and subsequent plenary discussion.
The review was guided by the following questions:

*  Are the items and dimensions clearly derived from the target-specific project goals?
*  Does the questionnaire cover all relevant aspects?

*  Are the items clearly and understandably formulated?

* Is the length of the questionnaire appropriate?

* Is the categorization of items into sections well-structured?

The results of the group discussions were consolidated in plenary, where overlapping
suggestions were merged and divergent assessments were discussed. Based on this joint
discussion, items were rephrased, restructured, added, or removed. This participatory
review was chosen to ensure that item formulations are not only theoretically aligned with
the defined objectives but also practically meaningful and understandable for individuals
with direct experience in designing and implementing transfer events. Particular attention
was given to ensuring that the items are comprehensible for students, employees, and citi-
zens, regardless of age (for students from grade 5 onward) and educational background.
For example, the item “Through the event, I expanded my knowledge about this university”
(German: “Durch die Veranstaltung habe ich mein Wissen iiber diese Hochschule erweitert”)

was rephrased as “I learned more about this university at the event” (“Ich habe bei der
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Veranstaltung mehr iiber diese Hochschule gelernt”) to enhance clarity and accessibility for a
broader audience.

In the final step, the revised version of the questionnaire was reviewed by two ad-
ditional researchers and an expert from an external research institute for social sciences.
The feedback received was thoroughly discussed and, where feasible, incorporated into the
final version of the questionnaire.

The refinement process aimed to improve the clarity of the items, ensure that all rele-
vant aspects were covered, and refine the overall structure to enhance the questionnaire’s
content and construct validity. Furthermore, this step was included to provide an indepen-
dent methodological perspective beyond the workshop participants and to strengthen the
applicability of the instrument across institutional settings.

3.3.8. Translation

The questionnaire was translated into English using the Large Language Model (LLM)
ChatGPT (GPT-4; developed by OpenAl, San Francisco, CA, USA; https:/ /chat.openai.
com; accessed on 1 September 2024) to reach a broader audience, particularly beyond
German-speaking countries. As native German speakers proficient in English as a second
language, we critically reviewed each item of ChatGPT’s translation for clarity and semantic
equivalence, making any necessary adjustments to enhance the quality of the translation.
Subsequently, the questionnaire was evaluated by two native English speakers, who also
speak German as a second language. They assessed the items for comprehensibility,
naturalness, and semantic equivalence with the original German items. Some phrasing was
then discussed and revised.

4. Discussion
4.1. Strengths and Additional Features of the Evaluation Questionnaire

This study contributes a modular, target-group-specific evaluation instrument for
transfer-oriented events that complements established transfer indicators and differs from
training-focused evaluation tools by explicitly addressing event-level transfer outcomes and
audience-specific objectives. In doing so, it fills a methodological gap between institution-
level transfer metrics and context-specific, single-event evaluations. The following sections
outline the main strengths and additional features of the questionnaire. This summative
evaluation questionnaire provides HEIs with valuable insights to better understand the
success of their transfer activities. While transfer success is often measured by general
indicators such as patents and collaborations (see Section 2.1.2), these metrics rarely account
for the impact of individual events in the overall success of KT. The questionnaire addresses
this gap by providing a more precise supplementary analysis, identifying which specific
event formats contribute to more or less successful transfer activities. This insight helps
determine which formats are particularly well received by a target audience and why,
enabling targeted adjustments and optimization. Furthermore, the questionnaire can be a
foundation for developing and testing new transfer formats. Participant feedback enables
HETISs to offer more effective and targeted transfer formats that are better aligned with the
needs and expectations of their target groups.

To the best of our knowledge, it is the first instrument specifically developed for
evaluating a wide variety of transfer-oriented events organized by HEIs, extending be-
yond traditional training sessions. In comparison to specific evaluation forms tailored to
the characteristics of a particular event, this questionnaire offers the ability to compare
transfer-orientated events largely independently of their format and structure within a
target group. By enabling systematic and comparable evaluations of KT activities, the ques-
tionnaire addresses the lack of standardized assessments in HEIs. Moreover, its structured
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approach to data collection across diverse transfer activities makes it a scalable and efficient
tool, allowing for the evaluation of a large number of events more easily than qualitative
approaches. While case studies and semi-structured interviews provide in-depth insights
into individual events, they often lack standardization and comparability across multiple
events. Rather than replacing these methods, the questionnaire aims to complement them
by generating structured data that enable comparisons and support broader evaluations.
The wide applicability across different event types is supported by the modular design of
the questionnaire, which allows for flexible adaptation to different target groups. The ques-
tionnaire is aligned with the specific transfer goals, enabling a targeted application. These
goals include, among others, outcomes of KT that traditional indicators often overlook,
such as societal engagement and the practical application of research in non-commercial
contexts. Despite its focus on outcome-oriented aspects, some process-oriented elements
are taken into account, contributing to a more balanced evaluation.

The modular structure is particularly relevant for the dissemination of digitalization
competencies in rapidly evolving and highly complex fields such as immersive media [29],
as the fast technological change and the rapid development of hardware and software
result in a constant heterogeneity of learning environments. The ability to select target
group- and context-specific items ensures that the evaluation captures the unique adoption
hurdles and the varying transfer goals (e.g., technical implementation in industry vs. com-
petency acquisition among students or sensitization of the general public) associated with
VR/AR transfer. Research on VR adoption demonstrates that its success is determined by a
varied set of complex, subjective user and context factors across different user groups [30].
The questionnaire’s modular design provides a structurally necessary mechanism for HEIs
to tailor the evaluation to the most relevant objectives for a specific audience, making it a
highly targeted tool for those engaged in the field of virtual worlds.

In addition to the short-term assessment through immediate reactions, the question-
naire also allows for evaluating longer-term results by measuring behavioral intentions
and motivations. This broader scope of measurement goes beyond the traditional focus on
economic and intellectual outputs by incorporating subjective insights into motivations and
engagement, leading to a more comprehensive analysis of the event’s impact. High time
efficiency is ensured through predominantly closed Likert-scale response items, enabling
quick administration and analysis. Additionally, a few optional open-ended questions
provide participants with the opportunity to flexibly share further opinions, suggest topics
for future events, and provide additional comments.

The questionnaire covers various levels of the Kirkpatrick Model and the Q4TE by [46].
The reaction level is measured using different items, capturing both overall satisfaction
with the event (e.g., “I enjoyed the event.”) and the perceived utility of the event (e.g.,
“The event content is applicable to current challenges in my company.”). The latter is
advantageous as utility ratings, at least for training sessions, show stronger correlations
with transfer success measures than pure satisfaction ratings [60]. At the learning level,
the questionnaire, like the Q4TE, focuses on perceived knowledge acquisition, measured
through self-report items. Both practical knowledge (e.g., “The event helped me understand
how to apply the topic in practice.”) and theoretical knowledge (e.g., “The event gave me
new perspectives on the topic.”) are taken into account. The behavior level is captured
through behavioral intentions or motivations (e.g., “The event motivated me to participate
in more events from this university.”). The questionnaire does not cover the results level,
as it is difficult to accurately assess the long-term effects of a single event. While an event
may initiate immediate actions or first steps, achieving sustainable, long-term changes
often requires additional measures or more comprehensive engagement with the topic.
Therefore, the results of such an assessment could be too speculative. We recommend
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investigating the results level through a follow-up survey, such as additional questionnaires
or measuring key figures, to better capture the long-term effects.

4.2. Limitations and Practical Implications

The present questionnaire has several limitations. Our evaluation questionnaire is
based—Ilike the Q4TE—exclusively on self-reports, and similar limitations should therefore
be considered as described by [46]. On one hand, this can lead to Common Method Bias
(CMB). CMB occurs when both predictor and criterion variables are measured using the
same method, which can distort the relationships between the variables. Participants may
tend to provide consistent or socially desirable responses, which can undermine the validity
of the results. To minimize CMB, additional data collection methods could be considered,
such as collecting data at different time points or using various information sources to
enhance the accuracy and comprehensive evaluation of the results [61]. Despite these
potential risks, self-reports are a proven method for capturing psychological constructs
such as attitudes, as participants are considered reliable data sources [62]. Studies also
show that self-report instruments accurately represent specific learning outcomes [63].
We focus on how the event resonates with participants and to what extent it influences
their future engagement with the topic and the institution. In this context, self-reports are
particularly valuable, as they capture the personal reactions and intentions of participants,
thus enabling a deeper evaluation.

However, when measuring behavioral intentions, it should also be noted that inten-
tions do not always align with actual behavior. Therefore, the questionnaire primarily
serves to compare reactions to different events and the associated intentions, without guar-
anteeing that these intentions will translate into actual behavior. However, we assume that
higher behavioral intentions tend to increase the likelihood that the desired behavior will
be exhibited later. For example, students who indicate motivation to study at the respective
HEI after a transfer-oriented event may not all actually enrol there—yet we assume that the
proportion of students who later do study at the HEI will be higher than at events where
interest in studying at the HEI is lower. To ensure that behavioral intentions are actually
acted upon, it may be helpful to conduct a follow-up survey. This could be done through a
re-survey or by other methods (e.g., behavioral observation) to later verify the intentions.

While the questionnaire is well-suited for comparing the resonance of events within a
target group, its modular structure complicates standardized evaluations between different
target groups, as the items vary. Therefore, a fully standardized comparison of event
outcomes across different target groups is not possible. This limitation, however, is not a
structural deficiency, but rather an unavoidable necessity given the subject matter. In the
transfer of highly complex and diverse competencies, such as those related to VR/AR,
the intended outcomes fundamentally differ between target groups (e.g., specific applica-
tion potential for companies vs. basic literacy for citizens). Since VR adoption depends on
varied success factors across different user contexts [30], a fully standardized instrument
would yield irrelevant data. Modularity thus serves a vital purpose: It forces the alignment
of the evaluation with the actual, context-dependent VR/ AR transfer criteria.

Additionally, some items in the questionnaire could be criticized for being thematically
broad, which may lead to lower context-specific predictive power. An example is the item
“The event facilitated constructive exchanges with other stakeholders.” Here, the agreement
does not clarify which specific group of stakeholders the constructive exchange occurred
with. One possible solution would be to break these items into more specific statements by
further differentiating the term “stakeholder”. However, we chose not to do this for two
reasons: first, we wanted to avoid making the questionnaire too lengthy, as this could lead
to it being completed less thoroughly. Second, while the project’s goal is to assist companies
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in better networking, it is less relevant to us which specific stakeholders this exchange takes
place with. What is more important is that the exchange occurs in general and is perceived
as constructive. Similar trade-offs between thematic breadth and context-specific predictive
power had to be made with comparable items.

Since the questionnaire is intended to be applicable for different types of events,
process-oriented aspects can only be limitedly addressed. Participants do, however, have
the opportunity to provide their feedback on these aspects through open-ended questions.
If the questionnaire does not fully clarify the reasons for insufficient results or successes,
we recommend using supplementary process-oriented instruments, such as interviews
or feedback sessions. These methods complement the results-oriented assessment of the
questionnaire by helping to investigate underlying causes and, if necessary, target process
shortcomings. They are particularly useful for the targeted optimization of events.

Finally, a key limitation concerns the generalizability of the instrument. While it was
deliberately developed at an abstract level to support broad applicability across various
knowledge transfer settings, its design, expert review, and target category definition pri-
marily involved experts engaged in immersive and digital transfer activities (VR/AR).
This focused development was essential for ensuring high content validity and the instru-
ment’s initial robustness within the digital transfer domain. Consequently, the empirically
demonstrated utility of the questionnaire is currently mainly limited to this specific context.
The transferability and predictive power of the instrument to other, non-digital transfer
domains (e.g., medical or humanities) must be comprehensively validated in future studies,
as mentioned in Section 4.3.

4.3. Future Research

The evaluation questionnaire presented here already offers promising approaches for
assessing the effectiveness of transfer-oriented events. However, further investigations
are advisable to validate the instrument’s psychometric properties and fully exploit its
potential, especially in the context of high-tech and digitalization transfer. Below, several
particularly interesting aspects of the questionnaire for future investigations are explained
in more detail.

First, cognitive pretesting, such as think-aloud interviews, would be beneficial to
ensure that the questions are understood by the participants as intended. This process
allows for the early identification and correction of potential causes of misunderstandings
(c.f. [64]). The next step would involve conducting a factor analysis. An exploratory factor
analysis (EFA) could provide initial insights into the underlying dimensions of the ques-
tionnaire, while a confirmatory factor analysis (CFA) would confirm the fit of the theoretical
structure (c.f. e.g., [65]). This would help refine the internal structure of the questionnaire
and ensure that the measured constructs are accurately captured. To further strengthen
the instrument’s validity, convergent and discriminant validity should be assessed by
correlating the questionnaire scores with related and dissimilar measures, particularly
those that have already been validated [66]. Moreover, piloting the questionnaire with
systematic item analysis would be valuable for identifying unclear or redundant items
and assessing the internal consistency of the scales. Poor internal consistency (e.g., low
Cronbach’s alpha or item-total correlations) or high non-response rates could indicate the
need for revision [55].

Additionally, criterion validity should be investigated. For example, it could be
examined whether participants from companies that express a strong interest in cooperation
with the HEI actually initiate more collaborations. Reported learning progress could also
be validated through knowledge tests to assess whether the stated learning gains are
objectively verifiable (c.f. e.g., [67]). Of particular relevance is investigating the criterion
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validity of the instrument in virtual world settings, specifically examining if self-reported
intentions from immersive events correlate with objective technology transfer metrics, such
as the actual initiation of VR/AR pilot projects or follow-up participation in specialized
VR/AR workshops.

A follow-up survey could provide additional insights into the long-term consistency
of results and the implementation of intentions to act, offering conclusions about the
sustainable impact of the event. It would also examine whether self-reported outcomes
align with observable behavioral changes, such as tracking engagement in follow-up
activities, the application of acquired knowledge, measurable increases in collaborations,
or enrollment in further academic programs at the HEL This would offer a clearer picture
of the questionnaire’s predictive validity. Additionally, longitudinal studies assessing
test-retest reliability would help strengthen the questionnaire’s reliability over time [55].

To increase the generalizability of the questionnaire, these investigations should be
conducted in both the German version and the English translation. A cultural compar-
ison could yield valuable insights into potential differences in the interpretation of the
questions and help identify cultural influences on the instrument’s validity. Such an
approach would also help detect possible biases in the formulation of items, ensuring
cross-cultural applicability.

Guidelines for analyzing the completed questionnaire should then be provided
based on the results obtained from a thorough validation process, ensuring they are
empirically grounded.

Moreover, the questionnaire’s coverage of core KT mechanisms makes it highly suit-
able for evaluating VR/AR event formats, providing a strong initial assessment. However,
the modular design provides a clear path for future research to maximize the instrument’s
relevance in specific technological fields. Given that the success of immersive media transfer
is often jeopardized by unique technical and psychological challenges, future efforts should
focus on developing a dedicated immersive media module. This module would include
items specifically addressing VR/AR-related issues, such as motion sickness, ergonomics,
and the feeling of presence [68], thus ensuring the instrument can capture these highly
specific outcomes essential for high-tech dissemination. Beyond this effort to maximize
domain-specific relevance, the second essential line of research focuses on the instrument’s
generalizability. Validation of the questionnaire in diverse non-digital knowledge transfer
domains (e.g., medical or humanities) is still pending and represents an important next
step. These studies are necessary to comprehensively examine the broad applicability of
the instrument beyond the initial VR/AR and digitalization context.

Although the questionnaire is already helpful in its current form for evaluating
transfer-oriented events, these additional analyses could further strengthen its validity
and reliability while also enhancing its scope and applicability across various contexts and
target groups.

5. Conclusions

The evaluation questionnaire presented in this paper represents an advancement in
understanding the effectiveness of transfer activities. Focusing on event formats offers
valuable insights into which formats are more or less successful with specific target groups,
enabling HEIs to make informed adjustments and optimizations tailored to their needs.

Its modular design allows flexible adaptation to various target groups, while its
general structure supports broad applicability across different event types. This approach
facilitates effective comparison of transfer activities within a target group, regardless of the
specific event format, and allows for a targeted application aligned with audience-specific
transfer goals.

https://doi.org/10.3390/virtualworlds5010010


https://doi.org/10.3390/virtualworlds5010010

Virtual Worlds 2026, 5, 10

21 of 29

The questionnaire is designed to be time-efficient, capturing immediate participant
reactions and assessing longer-term outcomes by measuring intentions and motivations.
This efficiency makes it a practical tool for HEIs seeking to understand which events have
a substantial impact on their target groups.

While the questionnaire covers multiple evaluation levels, it relies solely on self-reports
and is limited to a single time point. Therefore, we recommend complementing it with addi-
tional methods and follow-up surveys to provide a more comprehensive understanding of
intention implementation and long-term effects. Future research should focus on validating
the questionnaire’s psychometric properties and exploring multimodal and longitudinal
assessment approaches to further enhance its effectiveness. The questionnaire’s modularity
provides a clear pathway for its future evolution. Its unique potential lies in the devel-
opment of dedicated modules for high-tech dissemination, such as VR/AR technologies.
By allowing researchers to integrate specialized items (e.g., assessing motion sickness or
presence), the instrument can be finely tuned to capture the highly specific determinants of
success in technologically advanced fields.

In summary, the evaluation questionnaire provides a valuable foundation for assessing
the effectiveness of HEIs transfer activities with a focus on virtual worlds. Its promising
potential lies in tailoring activities to specific target groups and identifying what works
best and resonates most effectively with participants, thereby strategically advancing the
HEIs’ involvement in the evolving landscape of digital technology transfer.
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Abbreviations
The following abbreviations are used in this manuscript:
AR Augmented Reality
CFA Confirmatory Factor Analysis
CIPP  Context, Input, Process, Product
CMB  Common Method Bias
EFA  Exploratory Factor Analysis
HEI Higher Education Institution
KT Knowledge and Technology Transfer
KTO  Knowledge Transfer Office
MR Mixed Reality
Q4TE  Questionnaire for Professional Training Evaluation
ROI Return on Investment
SROI  Social Return on Investment
VR Virtual Reality
Appendix A. Components of the Evaluation Questionnaire
Table Al. Demographic Questions.
Target Group Item Response Response Type
All Gender Female Choice option
Geschlecht Weiblich
Male
Miinnlich
Non-binary
Divers
Prefer not to say
Keine Angabe
Age Free text
Alter
Companies Industry of your company Free text
Branche Ihres Unternehmens
Your position in the company Free text
Ihre Position im Unternehmen
Number of employees in your company Free text
Anzahl der Mitarbeiter in Threm Unternehmen
Citizens Profession Free text
Beruf
Do you have a university degree? Yes Choice option
Haben Sie einen Hochschulabschluss? Ja
No
Nein
Prefer not to say
Keine Angabe
Students Type of school * Grundschule Choice option
Schultyp Hauptschule
Realschule
Sekundarschule
Gesamtschule
Gymnasium
Berufsschule
Other (please specify: )

Andere (bittenennen: _________ )
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Table Al. Cont.

Target Group  Item

Response Response Type

Students Desired school leaving certificate *

Angestrebter Schulabschluss

Hauptschulabschluss

Realschulabschluss

Fachhochschulreife (Fachabitur)
Allgemeine Hochschulreife (Abitur)

Not yet decided

Noch nicht entschieden

Other (please specify: )
Andere (bitte nennen: )

Choice option

* For the English versions of the “type of school” and “desired school leaving certificate” selections, please
note that the names of school types and school leaving certificates should be manually added, as there are no
standardized translations due to variations in education systems across target countries.

Table A2. Modular Evaluation Questionnaire.

Target

Dimension
Group

Item

All 1. Event Experience
1. Veranstaltungserlebnis

I enjoyed the event.

Die Veranstaltung hat mir gefallen.

The atmosphere of the event was pleasant.

Die Atmosphire der Veranstaltung war angenehm.
The event increased my interest in the event topic.
Die Veranstaltung hat mein Interesse am
Veranstaltungsthema verstirkt.

I found the content of the event to be relevant.
Die Inhalte der Veranstaltung fand ich relevant.
The event was too challenging for me.

Die Veranstaltung hat mich tiberfordert.

The event was not challenging enough for me.
Die Veranstaltung hat mich unterfordert.

All 2. Organization and Delivery
of Content
2. Organisation und Vermittlung
von Inhalten

I was satisfied with the organization of the event (e.g.,
registration process, punctuality, event location).

Ich war mit der Organisation der Veranstaltung zufrieden (z.B.
Anmeldeprozess, Piinktlichkeit, Veranstaltungsort).

The materials and media used were effective.

Die eingesetzten Materialien bzw. Medien waren gut.

The content was delivered in an engaging way.

Die Inhalte der Veranstaltung wurden auf eine ansprechende
Weise vermittelt.

The event was easy to understand.

Die Veranstaltung war verstindlich.

I'had the opportunity to ask questions during the event.
Ich hatte die Moglichkeit, bei der Veranstaltung Fragen zu stellen.

All 3. Knowledge Gain
3. Wissenszuwachs

Ilearned new things from the event.

Durch die Veranstaltung habe ich Neues gelernt.

The event showed me how diverse the topic is.

Die Veranstaltung hat mir gezeigt, wie vielfiltig das Thema ist.

The event gave me new perspectives on the topic.

Die Veranstaltung hat mir neue Sichtweisen auf das Thema gegeben.
The event helped me understand how to apply the topic

in practice.

Ich habe durch die Veranstaltung besser verstanden, wie man das
Thema praktisch anwenden kann.
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Table A2. Cont.

Target

Dimension
Group

Item

Companies 4. Relevance and Use of Event
Topic in the Company
4. Relevanz und Nutzung vom
Veranstaltungsthema im Unternehmen

The event showed me that the topic has an impact on my field.
Die Veranstaltung hat mir gezeigt, dass das Veranstaltungsthema einen
Einfluss auf meine Branche hat.

The event gave me ideas for implementation within my company.
Durch die Veranstaltung habe ich Ideen fiir Einsatzmoglichkeiten in
meinem Unternehmen entwickelt.

The event increased my interest in applying the content within
my company.

Die Veranstaltung hat mein Interesse an der Anwendung der
Veranstaltungsinhalte in meinem Unternehmen gesteigert.

The event showed me how relevant the content is for

my company.

Die Veranstaltung hat mir gezeigt, wie relevant die Inhalte fiir mein
Unternehmen sind.

The event content is applicable to current challenges in

my company.

Die Inhalte der Veranstaltung sind auf aktuelle Herausforderungen in
meinem Unternehmen anwendbar.

Companies 5. Networking of Stakeholders
5. Vernetzung von Stakeholdern

The event facilitated constructive exchanges with

other stakeholders.

Die Veranstaltung hat mir einen konstruktiven Austausch mit anderen
Stakeholdern ermoglicht.

The event provided opportunities to network with

other stakeholders.

Die Veranstaltung hat mir die Moglichkeit geboten, mich mit anderen
Stakeholdern zu vernetzen.

The event allowed me to explore potential areas for cooperation
with other stakeholders.

Durch die Veranstaltung konnte ich mit anderen Stakeholdern
potenzielle Kooperationsbereiche erkunden.

The event strengthened my interest in collaborating with

other stakeholders.

Die Veranstaltung hat mein Interesse an der Zusammenarbeit mit
anderen Stakeholdern gestirkt.

Companies 6. Interest in Cooperations with
the University
6. Interesse an Kooperationen mit
der Hochschule

The event increased my interest in collaborating with the
university (e.g., through joint projects, research proposals,

or commissioned research).

Die Veranstaltung hat mein Interesse an einer Kooperation mit der
Hochschule gesteigert (z.B. im Rahmen von gemeinsamen Projekten,
Forschungsantrigen oder Auftragsforschung).

The event motivated me to employ university students in my
company through internships, theses, or part-time jobs.

Die Veranstaltung hat mich dazu motiviert, Studierende der
Hochschule im Rahmen eines Praktikums, einer Abschlussarbeit oder
eines Nebenjobs in meinem Unternehmen zu beschiftigen.

https://doi.org/10.3390/virtualworlds5010010


https://doi.org/10.3390/virtualworlds5010010

Virtual Worlds 2026, 5, 10

25 of 29

Table A2. Cont.

Target
Group

Dimension

Item

Companies

6. Interest in Cooperations with
the University

6. Interesse an Kooperationen mit
der Hochschule

The event motivated me to employ university students in my
company through internships, theses, or part-time jobs.

Die Veranstaltung hat mich dazu motiviert, Studierende der
Hochschule im Rahmen eines Praktikums, einer Abschlussarbeit oder
eines Nebenjobs in meinem Unternehmen zu beschiftigen.

The event sparked my interest in participating in future
university events (e.g., workshops and networking events) with
my company or organizing them together.

Die Veranstaltung hat mein Interesse geweckt, zukiinftig mit meinem
Unternehmen an Hochschulveranstaltungen (z.B. Workshops und
Netzwerkveranstaltungen) teilzunehmen oder diese gemeinsam

zu gestalten.

The event encouraged me to involve university experts for
consulting or training in my company.

Die Veranstaltung hat mich dazu angeregt, Experten der Hochschule
fiir Beratungen oder Schulungen in meinem Unternehmen einzusetzen.

Citizens

7. Trust in Science and

Social Engagement

7. Vertrauen in die Wissenschaft und
gesellschaftliches Engagement

The event has increased my trust in science.

Die Veranstaltung hat mein Vertrauen in die Wissenschaft gestiirkt.

I gained new insights from the event that I can apply in
everyday life.

Ich habe durch die Veranstaltung neue Erkenntnisse gewonnen, die ich
im Alltag nutzen kann.

The event has shown me why this topic is important for society.
Die Veranstaltung hat mir gezeigt, warum das Thema wichtig fiir
unsere Gesellschaft ist.

I now have a better understanding of how research can help
address societal challenges.

Ich verstehe nun besser, wie Forschung zur Losung gesellschaftlicher
Herausforderungen beitragen kann.

I am motivated to actively apply what I learned from the event in
my environment.

Ich bin motiviert, das Gelernte aus der Veranstaltung aktiv in meinem
Umfeld umzusetzen.

All

8. Increase in University Awareness
and Preference

8. Steigerung der
Hochschulbekanntheit und -priferenz

I'learned more about this university at the event.

Ich habe bei der Veranstaltung mehr iiber diese Hochschule gelernt.
The event showed me what research is being conducted at
this university.

Die Veranstaltung hat mir gezeigt, woran an dieser Hochschule
geforscht wird.

The event encouraged me to recommend this university.

Die Veranstaltung hat mich dazu angeregt, diese Hochschule
weiterzuempfehlen.

The event motivated me to participate in more events from
this university.

Die Veranstaltung hat mich dazu motiviert, an weiteren
Veranstaltungen dieser Hochschule teilzunehmen.

The event facilitated mutual exchange with the university.
Die Veranstaltung hat mir einen wechselseitigen Austausch mit der
Hochschule ermiglicht.
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Table A2. Cont.

Target Dimension Item
Group
Students 8. Increase in University Awareness The event showed me that this university is a good place to study.
and Preference Die Veranstaltung hat mir gezeigt, dass diese Hochschule ein guter Ort
8. Steigerung der zum Studieren ist
Hochschulbekanntheit und -priiferenz
Students 9. Impact of the Event on Academic The event increased my interest in scientific research.
Interest and Career Goals Die Veranstaltung hat mein Interesse an wissenschaftlicher
9. Einfluss der Veranstaltung auf das ~ Forschung erhoht.
akademische Interesse und die I wish the event topic were incorporated more frequently in class.
beruflichen Ziele Ich wiinsche mir, dass das Thema der Veranstaltung Ofter in den
Unterricht einbezogen wird.
After the event, I am more motivated to take courses related to the event
topic at my school.
Nach der Veranstaltung bin ich motivierter, Fiicher aus dem
Themengebiet der Veranstaltung an meiner Schule zu belegen.
After the event, | am more motivated to pursue a degree or
training in the field related to the event’s topic.
Nach der Veranstaltung bin ich motivierter, ein Studium oder eine
Ausbildung im Themenbereich der Veranstaltung zu machen.
Note: In this table, the term “University” is used instead of “HEI” to enhance clarity for respondents. However,
the questionnaire is intended for use across all types of HEIs. If the term “University” does not fit your institution,
we recommend replacing it with the appropriate term.
Table A3. Optional Questions.
2?;55; Item Response Response Type
All How did you hear about the event? Advertisements in newspapers Choice option
Wie haben Sie/hast du von der or magazines
Veranstaltung erfahren? Anzeigen in Zeitungen oder Magazinen

Through my school/my employer
Uber meine Schule/meinen Arbeitgeber
Personal recommendation (friends,
family, colleagues)

Personliche Empfehlung (Freunde,
Familie, Kollegen)

Social media

Soziale Medien

Newsletter or email announcement
Newsletter oder E-Mail-Ankiindigung
Flyers or posters

Flyer oder Plakate

Industry events or fairs
Branchenveranstaltungen oder Messen
Online search engines
Online-Suchmaschinen

Other (please specify: . )
Sonstiges (bitte nennen: )
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Table A3. Cont.

Target

Group Item Response Response Type
All What did you like about the event? Free text
Was hat Ihnen/dir an der
Veranstaltung gefallen?
What did you not like about the event? Free text
Was hat Thnen/dir an der Veranstaltung
nicht gefallen?
What topics do you wish for in Free text
future events?
Welche Themen wiinschen Sie sich/du dir
fiir zukiinftige Veranstaltungen?
What else would you like to add? Free text
Was mochten Sie/mdchtest du sonst
noch sagen?
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