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In social work, constitutive antinomies represent permanent tensions in practice that can only be addressed reflexively in teaching. In order to convey these, a direct transfer from theory to practice is necessary, which is presented, among other things, in the form of vignettes (hypothetical situations for teaching and research based on real cases). The present study examines three types of vignettes in order to ascertain the most beneficial teaching approach for social work: 1. Text vignettes are written descriptions of hypothetical situations. 2. Video vignettes offer a standardized perspective on the situation, presented in the format of a film. 3. Virtual reality (VR) vignettes allow viewers to select their own perspective within a 360° video, thereby providing a realistic representation of the situation. The results are compared based on the dispersion of the target and actual states of the vignettes, their practical relevance, explicitness, presence experience and flow experience. Within a randomized control group design (text n = 55, video n = 54, VR n = 53), three main hypotheses on the added value of VR vignettes were investigated in comparison to the comparison group of video vignettes and the control group of text vignettes. The results show that VR vignettes enhance the theory-practice transfer. This is partly because they have better content validity and a higher immersion experience than text and video vignettes.
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1 Introduction

Technical developments are constantly providing new impetus for research into new aspects and approaches to the use of VR glasses. The establishment of the Meta Quest 2 VR headset was a milestone, as it offers a low-threshold access route for research and teaching with 360° videos. It enables 360° videos to be viewed three-dimensionally with the synchronization of head movement, which makes it possible to look around realistically in 360° videos. Initial studies on the use of 360° videos and VR glasses have revealed positive aspects and possible applications. Positive aspects were highlighted in a meta-study of 64 studies by Pirker and Dengel (2021), p. 83 which included the factors of improved knowledge transfer, understanding-promoting experience, increased motivation, increased performance and increased emotion transfer, as well as increased perception. Building on these overarching positive factors, the increase in empathy and compassion through VR glasses was confirmed in prospective professionals in the social and health sector (Wilding et al., 2022, p. 2). The positive aspect of the 360° videos’ all-round view, which enables practice from different perspectives and with different focal points of analysis, was mentioned most frequently (Rosendahl et al., 2023, p. 798).

In a comparison (n = 360) between 360° videos, augmented reality (AR) apps and classic instructional videos on attention during their use, it was demonstrated that attention was greatest with the 360° videos (Veber et al., 2023, p. 14). Furthermore, Barnidge et al. (2021), pp. 12–14, examined the degree of immersion and its impact on learning outcomes when comparing the use of 360° videos, 360° videos utilizing VR glasses, and text examples on the effects of climate change. The study found that the 360° videos using VR glasses were perceived as the most immersive, with no significant differences between the three types in terms of learning outcomes.

In a similar study design, which included 360° videos with VR glasses, 360° videos via laptop and classic 2D videos, the improvement of prospective teachers’ perception and attention skills was investigated (Ferdig and Kosko, 2020, pp. 852–853). Using an 18-point questionnaire, the immersion, presence and evaluation of the video results were evaluated using a six-point Likert scale, which required the respondents to clearly assign their subjective experience to a positive or negative side (1 = strongly disagree, 6 = strongly agree). Significant differences between the three groups were found in the area of immersion, with the 360° video via VR glasses receiving one of the highest ratings. Significant correlations were found between immersion and presence, immersion and video rating and presence and video rating (Ferdig and Kosko, 2020, pp. 852–853). The two studies cited in the control group design argue that research in the field of 360° videos for teaching must be intensified so that they can be used in a well-founded manner.

Contexts have been found between the flow and presence experience,1 with the presence experience influencing the flow experience (Kwon, 2019, pp. 105). On this basis, it can be hypothesized that video and VR case studies in teaching enhance the transfer of practical experience through the provision of an immersive experience, the focus it engenders, the increased motivation it generates, and the experience of flow it facilitates.

Regardless of the specific context, social work professionals must operate within a field shaped by various antinomies (Mennemann and Dummann, 2020, pp. 79–82). These include:


	1. The proximity antinomy (proximity vs. distance)

	2. The factual antinomy (factual orientation vs. lifeworld orientation)

	3. The organizational antinomy (rules and routine vs. openness)

	4. The control antinomy (control vs. help)

	5. The differentiation and selection antinomy (homogenization vs. differentiation)

	6. The educational antinomy (general education vs. pedagogical action)



These antinomies, which are taught already in the foundation course, represent omnipresent tensions in social work, requiring professional action to be reflexively oriented toward both sides. This is where the examination of vignettes comes in handy to promote skills of analysis and reflection and to sensitize students to practical situations through experience-based learning with the help of VR glasses and their experiential character (Kwon, 2019, p. 101). The use of 360° videos and VR glasses can prove to be a useful teaching tool for promoting external perception, a change of perspective and empathy (Christofi et al., 2022, p. 5). As innovative teaching- learning methods VR vignettes could help to strengthen practical relevance and support teaching-learning processes (Rosendahl and Wagner, 2023, p. 2), but they need to be critically analyzed and substantiated. This is where the article comes in and aims to compare the three types of vignettes with each other, highlight their respective advantages and disadvantages and formulate recommendations for the didactic use of the respective types of vignettes based on result.

In addition to the need for an authentic learning situation and the relationship between theory and practice, the question of methodological and didactic design options arises at the same time (Rosendahl and Wagner, 2023, p. 31). The current state of research is expandable in the context of a comparison of the three different types of vignettes but allows the formation of hypotheses for research in the control group design. Case work is a fundamental building block for the acquisition of analytical skills in the study of social work, so that research into it appears worthwhile for the teaching of social work. The development of possible areas of application and its foundation fulfills the demand of the Conference of Ministers of Culture (2021) to build up future-oriented competences in the field of VR in the context of media ethics and pedagogical issues (Kultusministerkonferenz, 2021, p. 25). A teaching approach using 360° videos was tested and, among other things, the application showed positive feedback regarding a better understanding of the teaching content and the realism of the situations (Averbeck et al., 2024, p. 119). A considerable research gap is still seen in education with 360° videos when it comes to comparison with traditional video formats (Veber et al., 2023, p. 3) and text formats, studies with generalizable and transferable results are needed here (Rosendahl and Wagner, 2023, p. 33). This study achieves this by collecting comprehensive data on immersion, the flow experience and the content validity and variance of the vignettes for the three vignette types.

Based on these considerations, the following central question arises: “What influence can be attributed to the choice of medium when working with case vignettes in a comparison of text, video and VR vignettes?” This comparison is necessary in order to determine to what extent video-, text-, and VR-based vignettes can best support the theory–practice transfer within the degree program. Moreover, it addresses the reduction of practice shock situations and the enhancement of regular teaching through the integration of virtual practical experiences (Ustun et al., 2023, p. 1065).

The following three overarching hypotheses are derived from the theory and are reflected in the current state of research, the identified research gap and the research objectives:


	1  The experts consider the content validity of the VR vignettes to be more consistent than that of the text and video vignettes.



This hypothesis is based on the fact that attention is higher within the 360° videos and that students can grasp more of the content within the 360° videos by actively allocating their attention (Ranieri et al., 2022, p. 1208). The 360° perspective, the associated realistic perspective and the situational view in turn suggest a better practical relevance and greater Explicitness of the 360° videos (Rosendahl and Wagner, 2023, p. 31).


	2  In the expert rating, the scattering is lower for the VR vignettes than for the text and video vignettes.



Due to the higher number of impact factors on the viewer, the VR vignettes can be said to have a greater influence and therefore convey the content better (Guo, 2020, p. 50). In view of this derivation, the experts can judge the vignettes more consistently due to a higher number of factors and thus generate less dispersion.


	3  VR vignettes can create a more immersive experience than text and video vignettes.



In principle, the quality of immersion depends on the content and the preparation and on the degree of immersion of the playback media, whereby the different intensities of immersion and the flow experience should be recorded using very similar content, the antinomies. The degree of immersion appears to influence learning motivation and perception of reality, meaning that this must be considered conceptually, didactically and scientifically when using 360° videos (Rosendahl and Wagner, 2023, p. 31).

Building on existing findings, this study presents the results of the comparison of the three vignette forms and, at the same time, the validated 360° videos, videos and texts that can be used in teaching to convey the topic of the constitutive antinomies of social work in an evidence-based manner. This approach enables an innovative transfer between theory and practice that was designed for the antinomies. However, the results achieved can be transferred to other topics and fields of work. The results of the study also serve to establish teaching methods using 360° videos and VR glasses, providing a foundation for their use in social work education.



2 Study design

The vignettes are validated with the help of quantitative expert surveys with professors and students. This process is based on the procedure for the development and validation of vignettes according to Rutsch (2016), which focused on the construction of “a vignette test to record subject-specific didactic knowledge in reading lessons among teachers.” This process represents an “expert rating” that can be used, among other things, to test newly developed instruments. The added value of expert rating is the direct link to the knowledge of the experts, the external perspective on the instrument and the assessment of the instrument as to whether it can measure the desired construct.

In the context of this work, experts are defined by the following criteria: Experts are professors (n = 3) of the basic courses “Discipline and Profession” or “Social Work in an Interdisciplinary Context” at the Department of Social Work of Universities of Applied Sciences, who teach the constitutive antinomies within their own teaching activities. Experts are also students (n = 153) who have completed at least one of the two basic courses with a grade average within the top 30% of the grade spectrum, since the antinomies represent fundamental course content and the students can demonstrate a good knowledge of these. These student courses form the initial segment of the social work degree curriculum and are completed in the first half of the qualification. This full-time curriculum is typically pursued by students immediately following their formal education, and less frequently, after completing vocational training. Students in the selected grade range were contacted by the examination office via a circular email inviting them to participate voluntarily. They then contacted the study coordinator to be randomly assigned to one of the samples. These criteria guarantee a secure knowledge base in the subject area of the selected constitutive antinomies and a mixture of professorial and student expert perspectives.

The survey phase of the study was completed in 2023. The results of the study do not allow any conclusions to be drawn about individual persons, partly because no demographic data was collected. The demographic data of the experts could not be collected from the professors, as the anonymity of this group could not be guaranteed. This is due, on the one hand, to the sample size and, on the other hand, to the context of the university, which allows a direct link to the individuals. Furthermore, no demographic data on students was collected, as the hypotheses did not focus on usability or the age range and gender of the students. In addition, there is a gender imbalance in social work studies, as can be seen in 2011, among other years: 15% of students are male and 85% are female (n = 16.121) (Khunou and Pillay, 2012, p. 122). In order to capture the affinity for the technological vignettes in the survey, the domain specific interest (DSI) of the respondents was assessed, which measures their interest in the form of presentation of the case studies (text, video, VR), so that this factor could be captured despite the lack of demographic data. In the laboratory setting, the respondents were given individual instruction on how to set up and operate the VR headsets in order to minimize differences in operating skills when assessing the vignettes.


2.1 Development of vignettes

Comparability is a decisive factor in the creation of vignettes, so that all three types are based on the same text-based initial situation and are designed according to the medium. The video vignettes are created directly from the 360° videos of the VR vignettes, so that the perspective taken and situation guidance using VR glasses represent the starting point for viewing the video vignettes. Six selected constitutive antinomies of social work are depicted; for each antinomy, a fictitious basic situation is set up in a vignette, in each of which five to six varying situational characteristics are embedded.

In the creation of vignettes, which simulate real situations in the form of hypothetical scenarios, antinomies are presented as complex, realistic and plausible dilemmas (Wilks, 2004, p. 80). In the context of the quality criteria for good vignettes, these require pedagogical knowledge, always exhibit a sense of urgency and analyze hypothetical patterns of action in the form of vignettes (Franz et al., 2020, p. 168). In this context, the vignettes in the initial form of the text examples were created in cooperation with two professors of social work, so that the professional framework, the realism of the topic and the formulation of the content is as practical as possible and at the same time understandable for the students. To this end, different fields of work in social work were taken up for the individual antinomies in order to reflect the plurality of social work within the vignettes2 as well, which are listed in the Table 1.


TABLE 1 Fields of work and challenges of the antinomies.


	Nr.
	Antinomy
	Field of work
	Challenge

 

 	1 	Proximity antinomy 	Outreach youth work 	The social worker must weigh up whether young people’s alcohol consumption will be tolerated despite the agreement and whether he or she should join or leave.


 	2 	Factual antinomy 	Residential child and youth care team meeting 	The social workers must decide whether to take in a young person who needs help but who could also challenge the other young people in the residential group.


 	3 	Organizational antinomy 	Homelessness assistance 	The social workers must decide whether to allow a man and his dog into the facility, even though dogs are not actually allowed.


 	4 	Control antinomy 	Assisted living 	The social workers help a young woman to become independent and must make new arrangements with her to ensure that she goes to school more often.


 	5 	Differentiation and selection antinomy 	Open offer of drug counseling 	The social worker must decide how to deal with the fact that a woman comes to the first appointment drunk, which is against the rules.


 	6 	Educational antinomy 	After-School Programs 	The team at an after-school program must decide how to deal with criticism from teachers that more time should be set aside for homework.




 

The challenges listed here are based on the fields of work in social work in Germany and can be completely different in other countries.



2.2 Comparison groups

An a priori power analysis using G*Power 3.1.9.4 was conducted to determine the required sample size for the multivariate analyses (MANOVA: Global effects, Pillai V, O’Brien-Shieh algorithm). Given the study’s three hypotheses with different dependent variables, separate power analyses were performed.

For the first two hypotheses, examining case study evaluations with four dependent variables (actual and desired state of the antinomy, clarity, and practical relevance), the analysis assumed f2(V) = 0.0625, α = 0.05, power = 0.80, and three groups. The required sample size was 126, ensuring sufficient power with the actual 162 participants.

For the third hypothesis on presence experience, eight dependent variables were analyzed with the same parameters, yielding a required sample size of 162, matching the actual sample size. Finally, for the flow experience, measured by two dependent variables, the required 99 participants were well exceeded by the 162 participants, ensuring high power.



2.3 Data collection

The video and text vignettes are first viewed or read by respondents in an online questionnaire and then rated using the scales; the VR vignettes use the same questionnaire in a laboratory setting, as VR glasses and instructions are required for viewing.

The experts validated the vignettes using the two scales of the current state and desired state, which depict the tense relationship at the two pools (proximity - distance). And two further 7-point scales (1 = Does not apply at all, 7 = Applies completely) for filtering to capture the Explicitness of the situation and the authentic practical relevance. For this purpose, all test subjects completed the questionnaires on flow experience and presence experience “MEC Spatial Presence Questionnaire (MEC-SPQ)” according to Vorderer et al. (2004) and “Questionnaire for recording flow experience” according to Rheinberg et al. (2003) after the entire VR, video and text vignettes. The questionnaire on the experience of presence (MEC-SPQ) has generally satisfactory Cronbach’s alpha values (0.826–932) (Wirth et al., 2008, p. 82). Satisfactory Cronbach’s alpha values (0.80–0.92) were achieved with the questionnaire for recording the experience of flow according to Rheinberg et al. (2003). The questionnaire can be downloaded3 as an open education resource in the original German and in translation for the VR vignette form and is structured identically for the other two forms.

The scales are based on the original 5-point and 7-point scales of the two validated questionnaires. In the interests of a standardized evaluation and comparability of the two questionnaires used, the scales were harmonized and converted into a 7-point scale. The reshaping increased the range for the evaluation method of the mean value comparison and can therefore lead to more differentiated results.

The assignment of the vignettes is randomized in that the students respond to the invitation email and are then assigned to one of the vignette types depending on the time of their response (each type with n = > 50). The professors (n = 3) work on all three vignette types, as they are considered to have the expertise to view the three types objectively from a didactic perspective. The study specified a minimum of three professors per vignette type to evaluate the vignettes. This prevents the results from being distorted by individual biases or preferences and ensures that they are evaluable despite conflicting distributions. Having three perspectives allows the professors’ views to be incorporated into the process more objectively. However, the fact that the professors are familiar with all three groups, as well as the research interests of the study design, represents a potential source of influence. This could not be avoided in this study design due to the small number of suitable professors specializing in the relevant area within the department.



2.4 Data analysis

The incomplete data sets are removed so that only complete data is available, thus avoiding potential bias. In post-production, the case vignette for control antinomy 6 was deleted due to errors, and an error was detected in the VR vignettes for one proximity antinomy during the data collection phase, meaning that a total of 34 case vignettes are still analyzed in the evaluation.

The analysis is hypothesis-led, whereby the hypotheses are confirmed or refuted using correlations, mean value comparisons, scattering tests, MANOVA tables, Z-test, Cronbach’s alpha and descriptive comparisons. Because of different types of vignettes (text, video, VR) on multiple dependent variables (such as presence and flow experience), a MANOVA is more suitable than an ANOVA because it allows the simultaneous analysis of these dependent variables and thus takes into account the interactions between them.

The first hypothesis is answered using the internal validation procedure of the vignettes, whereby the answer is provided by comparing the respective mean values of the variables. This includes the dispersion of the respective mean values, which are specifically analyzed in the second hypothesis. The differences between the three vignette types are analyzed using a MANOVA table.

The second hypothesis is answered with the help of scattering tests, which allow statements to be made about the respective scattering of the vignettes and can therefore map the scattering of the VR vignettes across the board. The differences between the three vignette types are analyzed using a MANOVA table.

The third hypothesis is answered by means of three analyses, on the one hand a mean value comparison for the presence experience and flow experience of the respective vignettes, as well as for the three vignette forms. For this purpose, the dispersion is included, as this shows the extent to which there are deviations and for which vignette forms the highest overlap of subjective experience prevails. For this purpose, the correlations between the presence and flow experience are calculated for the respective forms.

For the presence experience questionnaire used, acceptable reliability (a = 0.77–0.92) was found for seven out of eight factors, with one factor (SoD) showing no reliability, which means that the reliability of the overall value of the presence experience is in the acceptable limit range (a = 0.68).

Acceptable reliability (a = 0.69–0.83) was found in three of the four factors of the flow experience questionnaire used, with the FIIII factor of the worry component showing no reliability, so that overall weak reliability was achieved for the flow experience (a = 0.56).

The internal validity of the vignettes could be demonstrated using the MANOVA tables for the desired state, as the mean values are in a similar range across the different types and therefore only individual significant differences between the types are recognizable. This shows that the three vignette types depict the same content and correspondingly the same target states are generated among the respondents.




3 Findings


H1: The experts consider the content validity of the VR vignettes to be more consistent than that of the text and video vignettes.


The hypothesis can be confirmed by the unambiguity and practical relevance. The experts confirm that the VR vignettes have a higher practical relevance and better Explicitness, meaning that the content validity of this type of vignette can be confirmed as more consistent.

In a total of 30 of the 34 vignettes, the Explicitness of the case studies was rated most positively for the VR vignettes, meaning that the hypothesis can already be confirmed in principle. In addition, the video vignettes were rated the most negatively in terms of Explicitness, so that they scored the worst in 19 vignettes and the text vignettes were in the middle with 15 of the worst rated vignettes. This result may be related to the information conveyed, with the VR vignettes providing the most information about the situation by allowing respondents to look around freely and selectively pick out the aspects relevant to them (See Table 2).


TABLE 2 Explicitness of vignettes–descriptive statistics.


	
	
	Descriptive statistics



	Text n = 55
	Video n = 54
	VR n = 53



	Case
	Item
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max

 

 	Proximity antinomy 	N1 	4.93 	0.63 	3.00 	7.00 	4.87 	0.78 	3.00 	7.00 	5.11 	0.82 	3.00 	7.00


 	N2 	5.07 	0.84 	2.00 	7.00 	4.65 	1.03 	1.00 	7.00 	4.87 	0.94 	3.00 	7.00


 	N3 	5.02 	1.08 	1.00 	7.00 	4.87 	0.99 	2.00 	7.00 	5.28 	0.91 	2.00 	7.00


 	N4 	5.04 	0.82 	3.00 	7.00 	4.96 	0.82 	2.00 	7.00 	5.26 	0.71 	4.00 	7.00


 	N5 	4.98 	1.10 	1.00 	7.00 	4.74 	0.92 	2.00 	7.00 	5.26 	0.76 	3.00 	7.00


 	Factual antinomy 	S1 	4.55 	1.05 	2.00 	7.00 	4.87 	0.91 	2.00 	7.00 	5.04 	0.92 	3.00 	7.00


 	S2 	4.80 	0.85 	3.00 	7.00 	5.15 	0.63 	4.00 	7.00 	5.38 	0.63 	4.00 	7.00


 	S3 	4.62 	1.05 	2.00 	7.00 	5.13 	0.78 	2.00 	7.00 	5.36 	0.68 	4.00 	7.00


 	S4 	4.62 	1.19 	1.00 	7.00 	5.00 	0.87 	2.00 	7.00 	5.23 	0.91 	3.00 	7.00


 	S5 	4.65 	1.04 	2.00 	7.00 	4.83 	0.96 	3.00 	7.00 	5.11 	0.95 	2.00 	7.00


 	S6 	4.75 	0.97 	1.00 	7.00 	5.13 	0.65 	3.00 	7.00 	5.30 	0.77 	3.00 	7.00


 	Control antinomy 	K1 	5.11 	0.79 	3.00 	7.00 	4.81 	1.01 	2.00 	7.00 	5.09 	1.01 	3.00 	7.00


 	K2 	4.76 	1.00 	2.00 	7.00 	4.78 	0.97 	1.00 	7.00 	4.98 	1.08 	2.00 	7.00


 	K3 	4.91 	0.97 	2.00 	7.00 	4.78 	1.00 	2.00 	7.00 	5.19 	1.08 	1.00 	7.00


 	K4 	4.85 	0.95 	2.00 	7.00 	4.67 	0.91 	2.00 	7.00 	5.09 	0.93 	3.00 	7.00


 	K5 	4.96 	0.86 	3.00 	7.00 	4.72 	0.98 	2.00 	7.00 	5.11 	1.05 	2.00 	7.00


 	Organizational antinomy 	O1 	5.22 	0.99 	1.00 	7.00 	5.19 	1.26 	1.00 	7.00 	5.45 	0.93 	2.00 	7.00


 	O2 	5.15 	0.73 	3.00 	7.00 	5.17 	0.93 	2.00 	7.00 	5.38 	0.84 	3.00 	7.00


 	O3 	5.05 	0.78 	3.00 	7.00 	5.33 	0.73 	3.00 	7.00 	5.60 	0.57 	4.00 	7.00


 	O4 	4.98 	0.85 	3.00 	7.00 	5.13 	0.67 	4.00 	7.00 	5.49 	0.67 	4.00 	7.00


 	O5 	5.11 	0.83 	3.00 	7.00 	5.20 	0.90 	2.00 	7.00 	5.43 	0.75 	3.00 	7.00


 	O6 	5.04 	0.88 	2.00 	7.00 	5.20 	0.68 	3.00 	7.00 	5.51 	0.61 	4.00 	7.00


 	Differentiation antinomy 	D1 	4.82 	1.19 	1.00 	7.00 	4.11 	1.40 	1.00 	7.00 	4.58 	1.17 	2.00 	7.00


 	D2 	5.16 	0.81 	3.00 	7.00 	4.31 	1.34 	1.00 	7.00 	4.96 	0.96 	3.00 	7.00


 	D3 	4.89 	1.07 	2.00 	7.00 	4.96 	0.93 	1.00 	7.00 	5.26 	0.84 	2.00 	7.00


 	D4 	4.96 	1.02 	2.00 	7.00 	4.87 	1.01 	1.00 	7.00 	5.30 	0.87 	3.00 	7.00


 	D5 	5.02 	0.93 	3.00 	7.00 	4.94 	1.00 	1.00 	7.00 	5.26 	0.92 	3.00 	7.00


 	D6 	4.98 	0.97 	2.00 	7.00 	4.91 	1.10 	1.00 	7.00 	5.21 	0.89 	3.00 	7.00


 	Educational antinomy 	B1 	4.76 	1.05 	1.00 	7.00 	4.81 	1.01 	2.00 	7.00 	5.11 	0.99 	2.00 	7.00


 	B2 	4.78 	0.99 	2.00 	7.00 	4.70 	1.04 	2.00 	7.00 	5.09 	0.95 	2.00 	7.00


 	B3 	4.84 	1.07 	2.00 	7.00 	4.83 	0.93 	2.00 	7.00 	5.17 	0.96 	2.00 	7.00


 	B4 	5.00 	0.90 	2.00 	7.00 	4.85 	1.02 	2.00 	7.00 	5.21 	0.99 	2.00 	7.00


 	B5 	4.82 	1.28 	1.00 	7.00 	4.67 	1.18 	2.00 	7.00 	5.25 	1.02 	2.00 	7.00


 	B6 	4.64 	1.35 	1.00 	7.00 	4.70 	1.31 	1.00 	7.00 	5.30 	1.10 	2.00 	7.00





M, mean value; SD, standard deviation; Min, minimum; Max, maximum; n, sample size; scale values = 1–7.
 

In the following vignettes, significant differences between the groups (text, video, VR) were identified using an MANOVA table. A percentage of the variance in the differences between the groups can be explained (Eta2), but the values do not exceed the threshold of 0.2/20%.

There are 14 vignettes with significant differences, with negative differences between the text and VR vignettes in 10 cases, negative differences between the video and VR vignettes in four cases and negative differences between the text and video vignettes in three cases and positive differences in two cases. These differences clearly show that the VR vignettes perform significantly better in terms of Explicitness than the other two vignette types in 14 cases (See Table 3).


TABLE 3 Explicitness of vignettes–MANOVA table.


	
	
	MANOVA
	Post-Hoc Bonferroni



	Per antinomy
	Intermediate subject
	Text-Video
	Text VR
	Video VR



	Case
	Item
	
F

	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	Proximity antinomy 	N1 	1.86 	0.05* 	0.06 	1.54 	0.22 	0.02 	0.06 	1.00 	−0.19 	0.60 	−0.24 	0.29


 	N2 	 	 	 	2.79 	0.07 	0.03 	0.42 	0.06 	0.20 	0.78 	−0.22 	0.68


 	N3 	 	 	 	2.35 	0.10 	0.03 	0.15 	1.00 	−0.26 	0.51 	−0.41 	0.10


 	N4 	 	 	 	2.13 	0.12 	0.03 	0.07 	1.00 	−0.23 	0.32 	−0.30 	0.14


 	N5 	 	 	 	4.18 	0.02 	0.05 	0.24 	0.54 	−0.28 	0.36 	−0.52 	0.01*


 	Factual antinomy 	S1 	2.09 	0.02* 	0.08 	3.66 	0.03* 	0.04 	−0.32 	0.24 	−0.49 	0.03* 	*0.17 	1.00


 	S2 	 	 	 	9.08 	<0.01* 	0.10 	−0.35 	0.03* 	−0.58 	<0.01* 	−0.23 	0.29


 	S3 	 	 	 	10.75 	<0.01* 	0.12 	−0.51 	0.01* 	−0.74 	<0.01* 	−0.23 	0.50


 	S4 	 	 	 	5.08 	0.01* 	0.06 	−0.38 	0.15 	−0.61 	0.01* 	−0.23 	0.74


 	S5 	 	 	 	3.15 	0.05* 	0.04 	−0.18 	0.99 	−0.46 	0.04* 	−0.28 	0.40


 	S6 	 	 	 	6.75 	<0.01* 	0.08 	−0.38 	0.04* 	−0.56 	<0.01* 	−0.17 	0.82


 	Control antinomy 	K1 	1.28 	0.24 	0.04 	1.69 	0.19 	0.02 	0.29 	0.31 	0.01 	1.00 	−0.28 	0.38


 	K2 	 	 	 	0.77 	0.47 	0.01 	−0.01 	1.00 	−0.22 	0.80 	−0.20 	0.91


 	K3 	 	 	 	2.28 	0.11 	0.03 	0.13 	1.00 	−0.28 	0.36 	−0.41 	0.12


 	K4 	 	 	 	2.84 	0.06 	0.04 	0.19 	0.88 	−0.24 	0.55 	−0.43 	0.06


 	K5 	 	 	 	2.24 	0.11 	0.03 	0.24 	0.58 	−0.15 	1.00 	−0.39 	0.11


 	Organizational antinomy 	O1 	1.92 	0.02* 	0.08 	0.99 	0.37 	0.01 	0.03 	1.00 	−0.23 	0.77 	−0.27 	0.60


 	O2 	 	 	 	1.26 	0.29 	0.02 	−0.02 	1.00 	−0.23 	0.45 	−0.21 	0.58


 	O3 	 	 	 	8.35 	<0.01* 	0.10 	−0.28 	0.12 	−0.55 	<0.01* 	0.27 	0.14


 	O4 	 	 	 	6.78 	<0.01* 	0.08 	−0.15 	0.89 	−0.51 	<0.01* 	−0.36 	0.04*


 	O5 	 	 	 	2.19 	0.12 	0.03 	−0.09 	1.00 	−0.32 	0.13 	−0.23 	0.46


 	O6 	 	 	 	5.73 	<0.01* 	0.07 	−0.17 	0.71 	−0.47 	<0.01* 	−0.31 	0.10


 	Differentiation antinomy 	D1 	3.82 	<0.01* 	0.13 	4.48 	0.01* 	0.05 	0.71 	0.01* 	0.23 	1.00 	−0.47 	0.16


 	D2 	 	 	 	9.48 	<0.01* 	0.11 	0.85 	<0.01* 	0.20 	0.98 	−0.65 	0.01*


 	D3 	 	 	 	2.33 	0.10 	0.03 	−0.07 	1.00 	−0.37 	0.13 	−0.30 	0.31


 	D4 	 	 	 	2.94 	0.06 	0.04 	0.09 	1.00 	−0.34 	0.22 	−0.43 	0.07


 	D5 	 	 	 	1.65 	0.20 	0.02 	0.07 	1.00 	−0.25 	0.54 	−0.32 	0.25


 	D6 	 	 	 	1.33 	0.27 	0.02 	0.07 	1.00 	−0.23 	0.72 	−0.30 	0.36


 	Educational antinomy 	B1 	1.08 	0.38 	0.04 	1.84 	0.16 	0.02 	−0.05 	1.00 	−0.35 	0.23 	−0.30 	0.40


 	B2 	 	 	 	2.31 	0.10 	0.03 	0.08 	1.00 	−0.31 	0.31 	−0.39 	0.13


 	B3 	 	 	 	2.06 	0.13 	0.03 	0.00 	1.00 	−0.33 	0.24 	−0.34 	0.24


 	B4 	 	 	 	1.81 	0.17 	0.02 	0.15 	1.00 	−0.21 	0.80 	−0.36 	0.18


 	B5 	 	 	 	3.54 	0.03* 	0.04 	0.15 	1.00 	−0.43 	0.18 	−0.58 	0.03*


 	B6 	 	 	 	4.51 	0.01* 	0.05 	−0.07 	1.00 	−0.67 	0.02* 	−0.60 	0.05*





*significant value; F, F-value; p, significance; Eta2, Eta-square; MD, mean difference.
 

The practical relevance of the case studies plays a decisive role in the theory-practice transfer. This ensures that the vignettes listed here have a practical relevance and can be used in teaching for transfer purposes.

The practical relevance of the VR vignettes was rated best in 27 out of 34 vignettes, meaning that the hypothesis can also be confirmed in terms of practical relevance. The text vignettes scored the lowest in terms of practical relevance with 18 vignettes, although the difference is small compared to the video vignettes, which scored the lowest with 16 vignettes (See Table 4). These results may indicate a higher immersion value of the VR vignettes (hypothesis 3), whereby the practical relevance can be perceived more strongly. Overall, it can be deduced from this that the practical relevance is most pronounced in the VR vignettes with the most degrees of freedom of observation.


TABLE 4 Practical relevance of the vignette types–descriptive statistics.


	
	
	Descriptive statistics



	Text n = 55
	Video n = 54
	VR n = 53



	Case
	Item
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max

 

 	Proximity antinomy 	N1 	5.33 	0.73 	4.00 	7.00 	5.00 	0.80 	3.00 	7.00 	5.40 	0.84 	3.00 	7.00


 	N2 	5.04 	0.96 	2.00 	7.00 	4.67 	0.95 	1.00 	7.00 	5.13 	0.86 	3.00 	7.00


 	N3 	4.33 	1.36 	1.00 	7.00 	3.89 	1.25 	1.00 	7.00 	4.47 	1.25 	1.00 	7.00


 	N4 	5.15 	0.97 	2.00 	7.00 	4.93 	0.75 	3.00 	7.00 	5.34 	0.76 	4.00 	7.00


 	N5 	4.53 	1.23 	2.00 	7.00 	4.69 	0.89 	2.00 	7.00 	5.36 	0.71 	3.00 	7.00


 	Factual antinomy 	S1 	4.96 	0.98 	2.00 	7.00 	5.20 	0.83 	3.00 	7.00 	4.98 	1.03 	3.00 	7.00


 	S2 	4.38 	1.24 	2.00 	7.00 	4.93 	0.93 	3.00 	7.00 	5.00 	0.94 	3.00 	7.00


 	S3 	4.27 	1.19 	1.00 	7.00 	5.06 	1.04 	2.00 	7.00 	4.96 	1.02 	3.00 	7.00


 	S4 	3.89 	1.44 	1.00 	7.00 	4.41 	1.21 	2.00 	7.00 	4.62 	1.21 	2.00 	7.00


 	S5 	4.67 	1.14 	2.00 	7.00 	4.67 	0.95 	2.00 	7.00 	4.87 	1.00 	3.00 	7.00


 	S6 	4.36 	1.21 	2.00 	7.00 	4.59 	1.09 	2.00 	7.00 	4.74 	1.18 	1.00 	7.00


 	Control antinomy 	K1 	5.18 	0.98 	1.00 	7.00 	4.89 	1.08 	2.00 	7.00 	5.25 	0.96 	2.00 	7.00


 	K2 	4.75 	1.02 	2.00 	7.00 	4.70 	0.96 	2.00 	7.00 	5.04 	1.00 	3.00 	7.00


 	K3 	4.95 	1.04 	2.00 	7.00 	4.59 	1.16 	2.00 	7.00 	4.74 	1.20 	1.00 	7.00


 	K4 	4.62 	1.16 	2.00 	7.00 	4.31 	1.18 	1.00 	7.00 	4.30 	1.19 	1.00 	7.00


 	K5 	4.84 	1.20 	1.00 	7.00 	4.87 	0.99 	2.00 	7.00 	4.72 	1.13 	2.00 	7.00


 	Organizational antinomy 	O1 	5.04 	0.96 	3.00 	7.00 	4.91 	1.14 	1.00 	7.00 	5.26 	0.88 	2.00 	7.00


 	O2 	5.02 	0.91 	2.00 	7.00 	5.02 	1.00 	1.00 	7.00 	5.40 	0.77 	4.00 	7.00


 	O3 	4.75 	1.00 	2.00 	7.00 	4.93 	0.89 	2.00 	7.00 	5.02 	0.99 	3.00 	7.00


 	O4 	4.56 	1.09 	2.00 	7.00 	4.50 	1.04 	2.00 	7.00 	4.62 	1.11 	2.00 	7.00


 	O5 	4.65 	1.02 	2.00 	7.00 	4.98 	0.92 	3.00 	7.00 	5.28 	0.72 	3.00 	7.00


 	O6 	4.56 	1.09 	3.00 	7.00 	4.81 	0.85 	3.00 	7.00 	4.92 	0.92 	3.00 	7.00


 	Differentiation antinomy 	D1 	4.75 	1.19 	2.00 	7.00 	4.57 	1.13 	1.00 	7.00 	4.77 	1.10 	2.00 	7.00


 	D2 	5.20 	0.85 	3.00 	7.00 	4.65 	1.10 	1.00 	7.00 	5.04 	0.83 	3.00 	7.00


 	D3 	4.87 	1.09 	2.00 	7.00 	5.13 	0.83 	2.00 	7.00 	5.34 	0.76 	3.00 	7.00


 	D4 	4.64 	1.25 	2.00 	7.00 	4.52 	1.02 	2.00 	7.00 	4.87 	0.98 	3.00 	7.00


 	D5 	4.87 	1.04 	2.00 	7.00 	5.15 	0.63 	4.00 	7.00 	5.30 	0.82 	3.00 	7.00


 	D6 	4.84 	1.10 	2.00 	7.00 	5.13 	0.75 	3.00 	7.00 	5.36 	0.79 	3.00 	7.00


 	Educational antinomy 	B1 	5.04 	1.00 	3.00 	7.00 	4.59 	1.00 	2.00 	7.00 	4.85 	1.15 	2.00 	7.00


 	B2 	4.64 	1.03 	2.00 	7.00 	4.83 	0.86 	2.00 	7.00 	4.83 	0.81 	3.00 	7.00


 	B3 	4.73 	1.10 	3.00 	7.00 	4.74 	0.94 	3.00 	7.00 	5.21 	0.66 	4.00 	7.00


 	B4 	4.71 	1.12 	2.00 	7.00 	4.78 	0.98 	2.00 	7.00 	4.96 	1.02 	2.00 	7.00


 	B5 	4.36 	1.38 	1.00 	7.00 	4.59 	1.02 	2.00 	7.00 	4.89 	0.99 	2.00 	7.00


 	B6 	4.09 	1.48 	1.00 	7.00 	3.69 	1.37 	1.00 	7.00 	4.17 	1.30 	1.00 	7.00





M, mean value; SD, standard deviation; Min, minimum; Max, maximum; n, sample size, scale values = 1–7.
 

Using the MANOVA table, differences between the three vignette types are significantly confirmed in 14 of 34 vignettes, which are negative in new cases between the text and VR vignettes and in 5 cases between the video and VR vignettes. There are two negative and one positive difference between the text and video vignettes, so that the results are like those for unambiguity and the VR vignettes perform significantly better than the other two vignette types in 14 cases (See Table 5).


TABLE 5 Practical relevance of the vignette types–MANOVA table.


	
	
	MANOVA
	Post-Hoc Bonferroni



	Per antinomy
	Intermediate subject
	Text-video
	Text VR
	Video VR



	Case
	Item
	
F

	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	Proximity antinomy 	N1 	3.61 	<0.001** 	0.10 	3.88 	0.02* 	0.05 	0.33 	0.10 	−0.07 	1.00 	−0.40 	0.03*


 	N2 	 	 	 	3.80 	0.02* 	0.46 	0.37 	0.12 	−0.10 	1.00 	−0.47 	0.04*


 	N3 	 	 	 	2.97 	0.05* 	0.04 	0.44 	0.23 	−0.14 	1.00 	−0.58 	0.06*


 	N4 	 	 	 	3.30 	0.04* 	0.04 	0.22 	0.51 	−0.19 	0.68 	−0.41 	0.03*


 	N5 	 	 	 	11.11 	<0.01* 	0.12 	−0.16 	1.00 	−0.83 	<0.01* 	−0.67 	<0.01*


 	Factual antinomy 	S1 	2.53 	<0.01** 	0.09 	1.07 	0.35 	0.01 	−0.24 	0.57 	−0.02 	1.00 	0.22 	0.68


 	S2 	 	 	 	5.64 	<0.01* 	0.07 	−0.54 	0.02* 	−0.62 	0.02* 	−0.07 	1.00


 	S3 	 	 	 	8.45 	<0.01* 	0.10 	−0.78 	<0.01* 	−0.69 	<0.01* 	0.09 	1.00


 	S4 	 	 	 	4.61 	0.01* 	0.06 	−0.52 	0.12 	−0.73 	0.01* 	−0.22 	1.00


 	S5 	 	 	 	0.66 	0.52 	0.01 	0.01 	1.00 	−0.20 	0.99 	−0.20 	0.95


 	S6 	 	 	 	1.42 	0.25 	0.02 	−0.23 	0.91 	−0.37 	0.29 	−0.14 	1.00


 	Control antinomy 	K1 	1.63 	0.10 	0.05 	1.92 	0.15 	0.02 	0.29 	0.39* 	−0.06 	1.00 	−0.36 	0.21


 	K2 	 	 	 	1.79 	0.17 	0.02 	0.04 	1.00 	−0.29 	0.39 	−0.33 	0.25


 	K3 	 	 	 	1.34 	0.27 	0.02 	0.35 	0.32 	0.21 	1.00 	−0.14 	1.00


 	K4 	 	 	 	1.26 	0.29 	0.02 	0.30 	0.54 	0.32 	0.49 	0.01 	1.00


 	K5 	 	 	 	0.28 	0.76 	0.00 	−0.03 	1.00 	0.12 	1.00 	0.15 	1.00


 	Organizational antinomy 	O1 	1.78 	0.05* 	0.07 	1.75 	0.18 	0.02 	0.13 	1.00 	−0.23 	0.71 	−0.36 	0.20


 	O2 	 	 	 	3.15 	0.05* 	0.04 	0.00 	1.00 	−0.38 	0.09 	−0.38 	0.09


 	O3 	 	 	 	1.13 	0.33 	0.01 	−0.18 	0.99 	−0.27 	0.43 	−0.09 	1.00


 	O4 	 	 	 	0.17 	0.84 	<0.01 	0.06 	1.00 	−0.06 	1.00 	−0.12 	1.00


 	O5 	 	 	 	6.62 	<0.01* 	0.08 	−0.33 	0.18 	−0.63 	0.01 	−0.30 	0.25


 	O6 	 	 	 	2.03 	0.14 	0.03 	−0.25 	0.52 	−0.36 	0.16 	−0.11 	1.00


 	Differentiation antinomy 	D1 	3.03 	<0.01* 	0.11 	0.48 	0.62 	0.01 	0.17 	1.00 	−0.03 	1.00 	−0.20 	1.00


 	D2 	 	 	 	5.00 	0.01* 	0.06 	0.55 	0.01* 	0.16 	1.00 	−0.39 	0.10


 	D3 	 	 	 	3.61 	0.03* 	0.04 	−0.26 	0.42 	−0.47 	0.02* 	−0.21 	0.70


 	D4 	 	 	 	1.41 	0.25 	0.02 	0.12 	1.00 	−0.23 	0.82 	−0.35 	0.30


 	D5 	 	 	 	3.57 	0.03* 	0.04 	−0.28 	0.28 	−0.43 	0.03* 	−0.15 	1.00


 	D6 	 	 	 	4.61 	0.01* 	0.06 	−0.29 	0.27 	−0.52 	0.01* 	−0.23 	0.57


 	Educational antinomy 	B1 	2.81 	<0.01* 	0.10 	2.44 	0.09 	0.03 	0.44 	0.09 	0.19 	1.00 	−0.26 	0.63


 	B2 	 	 	 	2.66 	0.07 	0.03 	−0.20 	0.77 	−0.40 	0.07 	−0.20 	0.73


 	B3 	 	 	 	4.75 	0.01* 	0.06 	−0.10 	1.00 	−0.48 	0.02* 	−0.47 	0.03*


 	B4 	 	 	 	0.85 	0.43 	0.01 	−0.07 	1.00 	−0.25 	0.63 	−0.18 	1.00


 	B5 	 	 	 	2.82 	0.06 	0.03 	−0.23 	0.90 	−0.52 	0.06 	−0.29 	0.56


 	B6 	 	 	 	1.89 	0.15 	0.02 	0.41 	0.39 	−0.08 	1.00 	−0.48 	0.22





*Significant value; F, F-value; p, significance; Eta2, Eta-square; MD, mean difference.
 


H2: In the expert rating, the scattering is lower for the VR vignettes than for the text and video vignettes.


To capture the scattering of the vignette types, the respective standard deviations are used, which can explain the width of the scattering and thus the variance. Overall, this hypothesis can be confirmed based on the scattering of the current and desired state, whereby the scattering of the desired state is not clearly the lowest for the VR vignettes, but the video vignettes show an equally low scattering.

Of the 34 vignettes, the text vignettes show the greatest scattering in the desired state a total of 19 times. It can be concluded from this that the text vignettes offer the greatest scope for interpretation. The video vignettes show these 9 times and the VR vignettes show it 6 times. The analysis of the greatest scattering is extended and reinforced by analyzing the smallest scattering. In the desired state of the antinomies, the lowest scattering is shown in 6 cases for the text vignettes, in 15 cases for the video vignettes and in 13 cases for the VR vignettes. This clearly shows that the highest level of agreement occurs in the video and VR vignettes and that these are therefore interpreted most consistently.

The hypothesis can be partially confirmed, as the VR vignettes are the least likely to show the greatest scattering and the video vignettes perform better with the smallest scattering. The difference here is small, so that it can basically be stated that the text vignettes show the greatest scattering, while the VR and video vignettes show the smallest scattering of the desired state. The desired state is conveyed most clearly using the video vignettes and the VR vignettes (See Table 6).


TABLE 6 Desired state of the vignettes–descriptive statistics.


	
	
	Descriptive statistics



	Text n = 55
	Video n = 54
	VR n = 53



	Case
	Item
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max

 

 	Proximity antinomy 	N1 	4.24 	0.90 	2.00 	6.00 	3.96 	0.67 	2.00 	5.00 	3.85 	0.63 	2.00 	5.00


 	N2 	4.31 	0.77 	2.00 	6.00 	4.04 	0.80 	3.00 	6.00 	3.81 	0.76 	2.00 	5.00


 	N3 	4.13 	1.07 	2.00 	7.00 	3.98 	0.94 	1.00 	6.00 	3.85 	1.05 	1.00 	6.00


 	N4 	3.85 	0.80 	2.00 	6.00 	3.85 	0.76 	2.00 	6.00 	3.72 	0.74 	2.00 	5.00


 	N5 	3.98 	0.85 	2.00 	6.00 	4.09 	0.65 	3.00 	6.00 	3.92 	0.81 	2.00 	7.00


 	Factual antinomy 	S1 	4.80 	0.91 	3.00 	7.00 	4.80 	0.88 	2.00 	7.00 	4.91 	0.79 	3.00 	6.00


 	S2 	4.73 	0.87 	4.00 	7.00 	4.72 	0.76 	4.00 	6.00 	4.70 	0.72 	4.00 	6.00


 	S3 	4.85 	0.89 	4.00 	7.00 	4.70 	0.92 	4.00 	7.00 	4.91 	0.74 	4.00 	7.00


 	S4 	4.42 	0.79 	3.00 	6.00 	4.87 	0.99 	3.00 	7.00 	4.83 	0.89 	3.00 	7.00


 	S5 	4.53 	0.77 	3.00 	7.00 	4.65 	0.89 	3.00 	7.00 	4.83 	0.94 	3.00 	7.00


 	S6 	4.55 	0.79 	3.00 	6.00 	4.35 	0.89 	2.00 	7.00 	4.57 	0.80 	3.00 	6.00


 	Control antinomy 	K1 	4.42 	0.99 	3.00 	7.00 	4.44 	0.90 	2.00 	7.00 	4.34 	0.92 	2.00 	7.00


 	K2 	4.07 	0.96 	2.00 	6.00 	4.33 	0.91 	2.00 	7.00 	4.34 	0.98 	2.00 	7.00


 	K3 	4.62 	0.95 	3.00 	7.00 	4.30 	0.94 	3.00 	7.00 	4.32 	0.87 	3.00 	7.00


 	K4 	4.67 	0.94 	3.00 	7.00 	4.31 	0.91 	2.00 	7.00 	4.53 	0.93 	3.00 	7.00


 	K5 	4.75 	0.95 	3.00 	7.00 	4.50 	1.02 	2.00 	7.00 	4.62 	0.90 	3.00 	7.00


 	Organizational antinomy 	O1 	4.40 	1.08 	2.00 	7.00 	4.33 	1.12 	1.00 	7.00 	3.79 	1.23 	1.00 	6.00


 	O2 	4.25 	0.89 	3.00 	7.00 	4.26 	0.92 	3.00 	7.00 	3.94 	1.06 	2.00 	6.00


 	O3 	4.38 	0.91 	3.00 	7.00 	4.43 	0.86 	3.00 	7.00 	4.23 	0.95 	2.00 	7.00


 	O4 	4.49 	0.98 	3.00 	7.00 	4.50 	0.95 	3.00 	7.00 	4.42 	0.95 	2.00 	7.00


 	O5 	4.56 	0.94 	3.00 	7.00 	4.35 	0.83 	2.00 	7.00 	4.19 	0.88 	2.00 	6.00


 	O6 	4.67 	1.07 	3.00 	7.00 	4.57 	0.92 	3.00 	7.00 	4.70 	0.87 	2.00 	7.00


 	Differentiation antinomy 	D1 	4.24 	1.04 	2.00 	6.00 	4.00 	0.87 	2.00 	6.00 	4.06 	0.95 	2.00 	6.00


 	D2 	4.11 	1.05 	2.00 	7.00 	4.13 	0.91 	1.00 	6.00 	3.96 	0.98 	2.00 	6.00


 	D3 	4.16 	0.98 	2.00 	7.00 	4.31 	0.77 	3.00 	6.00 	4.26 	0.84 	2.00 	6.00


 	D4 	4.22 	0.88 	2.00 	6.00 	4.24 	0.75 	3.00 	6.00 	4.28 	0.84 	2.00 	6.00


 	D5 	4.51 	0.90 	3.00 	7.00 	4.33 	0.75 	3.00 	6.00 	4.26 	0.81 	2.00 	6.00


 	D6 	4.38 	0.89 	3.00 	6.00 	4.35 	0.91 	3.00 	7.00 	4.11 	0.70 	3.00 	6.00


 	Educational antinomy 	B1 	4.18 	0.86 	2.00 	7.00 	4.41 	0.79 	3.00 	7.00 	4.75 	1.00 	2.00 	7.00


 	B2 	4.18 	0.75 	2.00 	7.00 	4.46 	0.88 	3.00 	7.00 	4.58 	0.72 	3.00 	6.00


 	B3 	4.47 	0.81 	2.00 	7.00 	4.54 	0.88 	3.00 	7.00 	4.77 	0.87 	3.00 	7.00


 	B4 	4.56 	0.88 	3.00 	7.00 	4.63 	0.92 	3.00 	7.00 	4.70 	0.77 	3.00 	6.00


 	B5 	4.36 	1.03 	2.00 	7.00 	4.67 	0.97 	3.00 	7.00 	4.81 	1.00 	3.00 	7.00


 	B6 	4.27 	1.01 	2.00 	7.00 	4.61 	0.96 	3.00 	7.00 	4.79 	0.93 	3.00 	7.00





M, mean value; SD, standard deviation; Min, minimum; Max, maximum; n, sample size, scale values = 1–7.
 

Significant differences between the three vignette types were only found in seven out of 34 cases, with one negative difference between the text and video vignettes, one positive difference between the video and VR vignettes, and three positive and three negative differences between the text and VR vignettes (See Table 7).


TABLE 7 Desired state of the vignettes–MANOVA table.


	
	
	MANOVA
	Post-Hoc Bonferroni



	Per antinomy
	Intermediate subject
	Text-Video
	Text VR
	Video VR



	Case
	Item
	F
	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	Proximity antinomy 	N1 	1.74 	0.07 	0.05 	3.86 	0.02* 	0.05 	0.27 	0.17 	0.39 	0.02* 	0.11 	1.00


 	N2 	 	 	 	5.57 	0.01* 	0.07 	0.27 	0.21 	0.50 	<0.01* 	0.23 	0.40


 	N3 	 	 	 	1.00 	0.37 	0.01 	0.15 	1.00 	0.28 	0.48 	0.13 	1.00


 	N4 	 	 	 	0.56 	0.57 	0.01 	0.00 	1.00 	0.14 	0.65 	0.13 	0.67


 	N5 	 	 	 	0.65 	0.52 	0.01 	−0.11 	1.00 	0.06 	1.00 	0.17 	0.79


 	Factual antinomy 	S1 	1.73 	0.06 	0.06 	0.28 	0.76 	0.00 	0.00 	1.00 	−0.11 	1.00 	−0.11 	1.00


 	S2 	 	 	 	0.02 	0.98 	0.00 	0.01 	1.00 	0.03 	1.00 	0.02 	1.00


 	S3 	 	 	 	0.81 	0.45 	0.01 	0.15 	1.00 	−0.05 	1.00 	−0.20 	0.67


 	S4 	 	 	 	4.28 	0.02* 	0.05 	−0.45 	0.03* 	−0.41 	0.05* 	0.04 	1.00


 	S5 	 	 	 	1.67 	0.19 	0.02 	−0.12 	1.00 	−0.30 	0.21 	−0.18 	0.84


 	S6 	 	 	 	1.10 	0.34 	0.01 	0.19 	0.67 	−0.02 	1.00 	−0.21 	0.55


 	Control antinomy 	K1 	2.09 	0.03* 	0.06 	0.18 	0.84 	0.00 	−0.03 	1.00 	0.08 	1.00 	0.10 	1.00


 	K2 	 	 	 	1.40 	0.25 	0.02 	−0.26 	0.46 	−0.27 	0.44 	−0.01 	1.00


 	K3 	 	 	 	2.05 	0.13 	0.03 	0.32 	0.21 	0.30 	0.29 	−0.02 	1.00


 	K4 	 	 	 	2.05 	0.13 	0.03 	0.36 	0.14 	0.14 	1.00 	−0.21 	0.71


 	K5 	 	 	 	0.89 	0.41 	0.01 	0.25 	0.55 	0.12 	1.00 	−0.12 	1.00


 	Organizational antinomy 	O1 	1.35 	0.19 	0.05 	4.55 	0.01* 	0.05 	0.07 	1.00 	0.61 	0.02* 	0.54 	0.05*


 	O2 	 	 	 	1.91 	0.15 	0.02 	0.00 	1.00 	0.31 	0.28 	0.32 	0.27


 	O3 	 	 	 	0.71 	0.49 	0.01 	−0.04 	1.00 	0.16 	1.00 	0.20 	0.78


 	O4 	 	 	 	0.13 	0.88 	0.00 	−0.01 	1.00 	0.08 	1.00 	−0.08 	1.00


 	O5 	 	 	 	2.45 	0.09 	0.03 	0.21 	0.64 	0.37 	0.09 	0.16 	1.00


 	O6 	 	 	 	0.25 	0.78 	0.00 	0.10 	1.00 	−0.03 	1.00 	−0.12 	1.00


 	Differentiation antinomy 	D1 	1.51 	0.12 	0.06 	0.91 	0.40 	0.01 	0.24 	0.59 	0.18 	0.99 	−0.06 	1.00


 	D2 	 	 	 	0.46 	0.63 	0.01 	−0.02 	0.99 	0.15 	0.74 	0.17 	0.68


 	D3 	 	 	 	0.43 	0.65 	0.01 	−0.15 	1.00 	−0.10 	1.00 	0.05 	1.00


 	D4 	 	 	 	0.09 	0.92 	0.00 	−0.02 	1.00 	−0.06 	1.00 	−0.04 	1.00


 	D5 	 	 	 	1.27 	0.28 	0.02 	0.18 	0.80 	0.24 	0.37 	0.07 	1.00


 	D6 	 	 	 	1.64 	0.20 	0.02 	0.03 	1.00 	0.27 	0.30 	0.24 	0.43


 	Educational antinomy 	B1 	1.62 	0.09 	0.06 	5.70 	<0.01* 	0.07 	−0.23 	0.56 	−0.57 	<0.01* 	−0.35 	0.13


 	B2 	 	 	 	3.74 	0.03* 	0.05 	−0.28 	0.19 	−0.40 	0.03* 	−0.12 	0.73


 	B3 	 	 	 	1.84 	0.16 	0.02 	−0.06 	1.00 	−0.30 	0.21 	−0.24 	0.46


 	B4 	 	 	 	0.33 	0.72 	0.00 	−0.07 	1.00 	−0.13 	1.00 	−0.07 	1.00


 	B5 	 	 	 	2.83 	0.06 	0.03 	−0.30 	0.35 	−0.45 	0.06 	−0.14 	1.00


 	B6 	 	 	 	4.04 	0.02* 	0.05 	−0.34 	0.21 	−0.52 	0.02* 	−0.18 	1.00





*Significant value; F, F-value; p, significance; Eta2, Eta-squared; MD, mean difference.
 

In the assessment of the current state, the text vignettes show the greatest scattering 21 times in total, the video vignettes show the greatest scattering 10 times and the VR vignettes 3 times. This is also confirmed by the lowest scattering, as the current states show the lowest scattering in six cases for the text vignettes, in eight cases for the video vignettes and in 20 cases for the VR vignettes. This can be used to confirm the hypothesis that the VR vignettes have the lowest scattering compared to the video and text vignettes. This can show that the latter offer the most information for categorizing the vignettes in terms of the tension between the antinomies (See Table 8).


TABLE 8 Current state of the vignette types–descriptive statistics.


	
	
	Descriptive statistics



	Text n = 55
	Video n = 54
	VR n = 53



	Case
	Item
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max

 

 	Proximity antinomy 	N1 	3.76 	1.11 	1.00 	7.00 	3.78 	0.82 	2.00 	5.00 	3.51 	0.97 	1.00 	6.00


 	N2 	5.89 	0.98 	3.00 	7.00 	5.31 	1.20 	2.00 	7.00 	4.74 	1.10 	2.00 	7.00


 	N3 	1.40 	0.60 	1.00 	3.00 	1.48 	0.67 	1.00 	3.00 	1.62 	0.88 	1.00 	5.00


 	N4 	3.24 	1.05 	1.00 	6.00 	3.19 	0.87 	1.00 	5.00 	3.08 	1.00 	1.00 	7.00


 	N5 	5.98 	0.85 	4.00 	7.00 	5.17 	1.10 	2.00 	7.00 	4.72 	0.95 	2.00 	6.00


 	Factual antinomy 	S1 	2.65 	1.47 	1.00 	7.00 	2.50 	0.95 	1.00 	6.00 	2.08 	0.76 	1.00 	4.00


 	S2 	4.85 	1.16 	2.00 	7.00 	4.43 	1.09 	2.00 	7.00 	4.28 	1.01 	2.00 	6.00


 	S3 	5.29 	1.10 	3.00 	7.00 	4.87 	1.30 	2.00 	7.00 	4.75 	0.98 	2.00 	7.00


 	S4 	5.15 	2.24 	1.00 	7.00 	6.07 	1.11 	2.00 	7.00 	6.13 	0.79 	3.00 	7.00


 	S5 	4.84 	1.55 	1.00 	7.00 	5.59 	1.00 	4.00 	7.00 	5.75 	1.18 	2.00 	7.00


 	S6 	2.69 	1.25 	1.00 	6.00 	4.02 	1.12 	2.00 	7.00 	4.26 	1.06 	2.00 	7.00


 	Control antinomy 	K1 	2.65 	1.08 	1.00 	5.00 	3.26 	1.05 	1.00 	6.00 	3.51 	1.19 	2.00 	6.00


 	K2 	4.55 	1.35 	1.00 	7.00 	5.00 	1.12 	3.00 	7.00 	5.13 	1.21 	2.00 	7.00


 	K3 	5.04 	1.23 	1.00 	7.00 	4.02 	1.41 	1.00 	7.00 	3.85 	1.17 	1.00 	7.00


 	K4 	5.45 	1.17 	2.00 	7.00 	4.61 	1.39 	2.00 	7.00 	4.53 	1.50 	1.00 	7.00


 	K5 	5.20 	1.22 	2.00 	7.00 	4.87 	1.32 	2.00 	7.00 	4.89 	1.24 	2.00 	7.00


 	Organizational antinomy 	O1 	1.36 	0.59 	1.00 	3.00 	1.39 	0.63 	1.00 	3.00 	1.23 	0.51 	1.00 	3.00


 	O2 	3.09 	1.13 	1.00 	5.00 	2.59 	1.04 	1.00 	5.00 	2.42 	0.97 	1.00 	5.00


 	O3 	4.60 	1.24 	2.00 	7.00 	4.78 	1.11 	3.00 	7.00 	4.66 	1.00 	3.00 	7.00


 	O4 	5.55 	1.00 	3.00 	7.00 	5.83 	0.80 	4.00 	7.00 	5.74 	0.88 	3.00 	7.00


 	O5 	3.56 	1.37 	1.00 	7.00 	2.96 	1.10 	1.00 	6.00 	3.00 	1.11 	1.00 	7.00


 	O6 	5.40 	1.36 	1.00 	7.00 	5.17 	0.95 	3.00 	7.00 	5.40 	0.88 	3.00 	7.00


 	Differentiation antinomy 	D1 	2.02 	1.63 	1.00 	7.00 	2.65 	1.49 	1.00 	7.00 	2.17 	1.21 	1.00 	6.00


 	D2 	3.31 	1.12 	2.00 	7.00 	2.33 	1.27 	1.00 	6.00 	2.64 	1.16 	1.00 	5.00


 	D3 	4.18 	1.17 	2.00 	6.00 	4.41 	1.02 	2.00 	6.00 	4.38 	0.97 	3.00 	7.00


 	D4 	5.24 	1.22 	2.00 	7.00 	5.35 	1.25 	2.00 	7.00 	5.21 	1.15 	2.00 	7.00


 	D5 	5.15 	1.19 	1.00 	7.00 	4.56 	0.98 	2.00 	7.00 	4.51 	1.09 	2.00 	7.00


 	D6 	5.09 	1.32 	2.00 	7.00 	3.85 	1.24 	2.00 	7.00 	3.83 	0.98 	2.00 	6.00


 	Educational antinomy 	B1 	2.84 	1.17 	1.00 	6.00 	5.28 	1.30 	2.00 	7.00 	5.68 	0.89 	3.00 	7.00


 	B2 	5.11 	1.38 	1.00 	7.00 	3.70 	1.08 	2.00 	7.00 	3.70 	0.97 	2.00 	6.00


 	B3 	5.56 	1.18 	2.00 	7.00 	5.52 	1.16 	2.00 	7.00 	5.58 	1.08 	2.00 	7.00


 	B4 	5.09 	1.09 	2.00 	7.00 	4.63 	1.00 	2.00 	7.00 	4.68 	0.94 	3.00 	7.00


 	B5 	6.33 	1.31 	1.00 	7.00 	5.87 	1.03 	3.00 	7.00 	5.85 	1.05 	2.00 	7.00


 	B6 	6.20 	1.21 	2.00 	7.00 	6.46 	1.30 	1.00 	7.00 	6.81 	0.65 	3.00 	7.00





M, mean value; SD, standard deviation; Min, minimum; Max, maximum; n = sample size, scale values = 1–7.
 

Using the MANOVA table, a total of 22 significant differences between the three vignette types can be identified. There are six negative and 13 positive differences between the text and VR vignettes, one positive difference between the video and VR vignettes and five negative and 10 positive differences between the text and video vignettes. These differences can be explained by the fact that the video and VR vignettes are based on the same film material and therefore evoke similar judgments of the situations, while the text vignettes offer more room for interpretation for the experts (See Table 9).


TABLE 9 Current state of the vignette types - MANOVA table.


	
	
	MANOVA
	Post-Hoc Bonferroni



	Per antinomy
	Intermediate subject
	Text-Video
	Text VR
	Video VR



	Case
	Item
	
F

	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	Proximity antinomy 	N1 	5.27 	<0.01* 	0.15 	1.29 	0.28 	0.02 	−0.01 	1.00 	0.25 	0.53 	0.27 	0.47


 	N2 	 	 	 	15.13 	<0.01* 	0.16 	0.58 	0.02* 	1.16 	<0.01* 	0.58 	0.02*


 	N3 	 	 	 	1.31 	0.27 	0.02 	−0.08 	1.00 	−0.22 	0.34 	−0.14 	0.94


 	N4 	 	 	 	0.38 	0.68 	0.01 	0.05 	1.00 	0.16 	1.00 	0.11 	1.00


 	N5 	 	 	 	23.73 	<0.01* 	0.23 	0.82 	<0.01* 	1.26 	<0.01* 	0.45 	0.05*


 	Factual antinomy 	S1 	6.32 	<0.01* 	0.20 	3.96 	0.02* 	0.05 	0.15 	1.00 	0.58 	0.02* 	0.42 	0.15


 	S2 	 	 	 	4.05 	0.02* 	0.05 	0.43 	0.13 	0.57 	0.02* 	0.14 	1.00


 	S3 	 	 	 	3.35 	0.04* 	0.04 	0.42 	0.17 	0.54 	0.05* 	0.12 	1.00


 	S4 	 	 	 	7.20 	<0.01* 	0.08 	−0.93 	0.01* 	−0.99 	<0.01* 	−0.06 	1.00


 	S5 	 	 	 	8.17 	<0.01* 	0.09 	−0.76 	0.01* 	−0.92 	<0.01* 	−0.16 	1.00


 	S6 	 	 	 	29.63 	<0.01* 	0.27 	−1.33 	<0.01* 	−1.57 	<0.01* 	−0.25 	0.81


 	Control antinomy 	K1 	4.65 	<0.01* 	0.13 	8.59 	<0.01* 	0.10 	−0.60 	0.02* 	−0.85 	<0.01* 	−0.25 	0.73


 	K2 	 	 	 	3.41 	0.04* 	0.04 	1.02 	<0.01* 	1.19 	<0.01* 	0.17 	1.00


 	K3 	 	 	 	13.84 	<0.01* 	0.15 	0.84 	<0.01* 	0.93 	<0.01* 	0.08 	1.00


 	K4 	 	 	 	7.74 	<0.01* 	0.09 	0.33 	0.52 	0.31 	0.60 	−0.02 	1.00


 	K5 	 	 	 	1.19 	0.31 	0.02 	−0.45 	0.17 	−0.59 	0.04* 	−0.13 	1.00


 	Organizational antinomy 	O1 	2.35 	<0.01* 	0.08 	1.23 	0.30 	0.02 	−0.03 	1.00 	0.14 	0.65 	0.16 	0.44


 	O2 	 	 	 	6.07 	<0.01* 	0.07 	0.50 	0.04* 	0.68 	<0.01* 	0.18 	1.00


 	O3 	 	 	 	0.35 	0.70 	<0.01 	−0.18 	1.00 	−0.06 	1.00 	0.12 	1.00


 	O4 	 	 	 	1.46 	0.24 	0.02 	−0.29 	0.29 	−0.19 	0.81 	0.10 	1.00


 	O5 	 	 	 	4.28 	0.02* 	0.05 	0.60 	0.03* 	0.56 	0.05* 	−0.04 	1.00


 	O6 	 	 	 	0.82 	0.44 	0.01 	0.23 	0.79 	0.00 	1.00 	−0.23 	0.83


 	Differentiation antinomy 	D1 	6.18 	<0.01* 	0.19 	2.77 	0.07 	0.03 	−0.63 	0.08 	−0.15 	1.00 	0.48 	0.27


 	D2 	 	 	 	9.64 	<0.01* 	0.11 	0.98 	<0.01* 	0.67 	0.01* 	−0.31 	0.54


 	D3 	 	 	 	0.73 	0.48 	0.01 	−0.23 	0.80 	−0.20 	1.00 	0.03 	1.00


 	D4 	 	 	 	0.22 	0.81 	<0.01 	−0.12 	1.00 	0.03 	1.00 	0.14 	1.00


 	D5 	 	 	 	5.75 	<0.01* 	0.07 	0.59 	0.02* 	0.64 	0.01* 	0.05 	1.00


 	D6 	 	 	 	20.07 	<0.01* 	0.20 	1.24 	<0.01* 	1.26 	<0.01* 	0.02 	1.00


 	Educational antinomy 	B1 	12.20 	<0.01* 	0.32 	100.41 	<0.01* 	0.56 	−2.44 	<0.01* 	2.84 	<0.01* 	−0.40 	0.19


 	B2 	 	 	 	26.79 	<0.01* 	0.25 	1.41 	<0.01* 	1.41 	<0.01* 	0.01 	1.00


 	B3 	 	 	 	0.05 	0.95 	<0.01 	0.05 	1.00 	−0.02 	1.00 	−0.07 	1.00


 	B4 	 	 	 	3.42 	0.04* 	0.04 	0.46 	0.06 	0.41 	0.11 	−0.05 	1.00


 	B5 	 	 	 	3.08 	0.05* 	0.04 	0.46 	0.11 	0.48 	0.09 	0.02 	1.00


 	B6 	 	 	 	4.23 	0.02* 	0.05 	−0.26 	0.63 	−0.61 	0.01* 	−0.35 	0.31





*Significant value; F, F value; p, significance; Eta2, Eta square; MD, mean difference.
 


H3: VR vignettes can create a more immersive experience than text and video vignettes.


Overall, there is a highly significant correlation between the experience of presence and the experience of flow, with a Pearson correlation coefficient of 0.385 with a significance of <0.001. According to Cohen (1988), this is a moderate correlation due to the value above 0.3, whereby a large correlation would be above 0.5 and a small correlation above 0.1.

For the comparison with the existing norm values, the 7-point scale was converted to a 5-point scale; the values for the experience of presence are listed according to the 5-point scale. The text vignettes show an experience of presence of M = 3.29 with a standard deviation of 0.42 (n = 55), the mean value for the video vignettes is 3.17 and the standard deviation is 0.42 (n = 54). The VR vignettes have a mean value of 3.63 and a standard deviation of 0.32 (n = 53), so that a higher experience of presence and greater agreement among the respondents can be confirmed here in accordance with the hypothesis (See Table 10).


TABLE 10 Presence experience of the vignette types–descriptive statistics.


	
	Descriptive statistics
	



	Text n = 55
	Video n = 54
	VR n = 53



	Factor
	M
	SD
	Min
	Max
	M
	SD
	Min
	Max
	M
	SD
	Min
	Max
	a

 

 	AT 	3.89 	0.57 	2.50 	5.00 	3.78 	0.58 	2.50 	5.00 	4.40 	0.45 	3.57 	5.00 	0.86


 	SSM 	3.33 	0.96 	1.07 	5.00 	3.87 	0.84 	1.90 	5.00 	4.46 	0.40 	3.33 	5.00 	0.92


 	SPSL 	2.67 	1.01 	0.71 	4.64 	2.17 	0.98 	0.71 	4.29 	3.27 	0.87 	1.07 	5.00 	0.93


 	SPPA 	2.36 	0.85 	0.71 	4.40 	1.78 	0.87 	0.71 	4.05 	2.49 	0.95 	0.71 	4.52 	0.89


 	HKB 	4.03 	0.65 	1.90 	5.00 	4.14 	0.50 	3.21 	5.00 	4.25 	0.45 	2.98 	5.00 	0.77


 	SoD 	3.32 	0.35 	2.62 	4.17 	3.37 	0.38 	2.74 	4.52 	3.51 	0.38 	2.86 	4.29 	0.30


 	DSI 	3.30 	0.69 	1.43 	4.76 	3.14 	0.78 	1.43 	4.52 	3.46 	0.58 	2.14 	4.88 	0.85


 	VSI 	3.48 	0.91 	0.83 	5.00 	3.12 	0.95 	0.83 	4.88 	3.22 	0.91 	1.31 	5.00 	0.91


 	MEC 	3.30 	0.42 	2.41 	4.27 	3.18 	0.42 	2.40 	4.18 	3.63 	0.32 	3.10 	4.52 	0.68





AT, Attention Allocation; SSM, Spatial Situation Model; SPSL, Spatial Presence: Self Location; SPPA, Spatial Presence: Possible Actions; HCI, Higher Cognitive Involvement; SoD, Suspension of Disbelief; DSI, Domain Specific Interest; VSI, Visual Spatial Imagery; M, Mean; SD, Standard Deviation; Min, Minimum; Max, Maximum; n, Sample Size; a, Cronbach’s Alpha; Scale Values = 1–5.
 

A comparison with validated data (n = 290) (Vorderer et al., 2004) can be made for the experience of presence. Five out of eight positive and significant Z-values can be recorded between the mean values of the individual factors of the experience of presence for the text vignettes, four positive and two negative significant Z-values for the video vignettes and six positive and one negative significant Z-value for the VR vignettes. Thus, the standard values were mostly exceeded for the three vignette types and were only not achieved for three factors of the video vignettes and one factor of the VR vignettes (See Table 11).


TABLE 11 Presence experience of the vignette types–Z-test.


	
	Z-test



	Standard n = 290
	Text n = 55
	Video n = 54
	VR n = 53



	Factor
	
M

	SD
	
M

	Dif
	
Z

	
p

	
M

	Dif
	
Z

	
p

	
M

	Dif
	
Z

	
p


 

 	AT 	3.37 	0.97 	3.89 	0.52 	3.99 	<0.01* 	3.78 	0.41 	3.08 	<0.01* 	4.40 	1.03 	7.73 	<0.01*


 	SSM 	2.92 	0.89 	3.33 	0.41 	3.43 	<0.01* 	3.87 	0.95 	7.87 	<0.01* 	4.46 	1.54 	12.61 	<0.01*


 	SPSL 	2.37 	0.94 	2.67 	0.30 	2.38 	0.02* 	2.17 	−0.20 	−1.57 	0.12 	3.27 	0.90 	6.94 	<0.01*


 	SPPA 	2.29 	0.84 	2.36 	0.07 	0.61 	0.54 	1.78 	−0.51 	−5.34 	<0.01* 	2.49 	0.20 	1.70 	0.09


 	HKB 	2.96 	0.80 	4.03 	1.07 	9.90 	<0.01* 	4.14 	1.18 	10.96 	<0.01* 	4.25 	1.29 	11.78 	<0.01*


 	SoD 	3.23 	0.98 	3.32 	0.09 	0.72 	0.47 	3.37 	0.14 	1.02 	0.31 	3.51 	0.28 	2.07 	0.04*


 	DSI 	2.42 	0.99 	3.30 	0.88 	6.58 	<0.01* 	3.14 	0.72 	5.34 	<0.01* 	3.46 	1.04 	7.63 	<0.01*


 	VSI 	3.46 	0.73 	3.48 	0.02 	0.16 	0.87 	3.12 	−0.34 	−3.38 	<0.01* 	3.22 	−0.24 	−2.38 	0.02*





AT, Attention Allocation; SSM, Spatial Situation Model; SPSL, Spatial Presence: Self Location; SPPA, Spatial Presence: Possible Actions; HCI, Higher Cognitive Involvement; SoD, Suspension of Disbelief; DSI, Domain Specific Interest; VSI, Visual Spatial Imagery; Z, Z-value; p, significance; *significant value; M, mean value; SD, standard deviation; n, sample size; scale values = 1–5.
 

Based on this comparison with the existing norm ranges, the experience of presence is perceived more strongly in the VR vignettes than in the text and video vignettes. Significant differences can be found between the three vignette types for each antinomy for seven factors and the overall experience of presence, and significant differences can also be found for the intermediate subjects for six factors and the overall experience of presence. Two positive and one negative difference between the text and video form, one positive and one negative difference in the factors between the text and VR form, as well as a negative correlation between these in the overall presence experience can be recognized. There are five negative differences in the factors between the video and VR vignettes and one negative difference in the overall experience of presence. These significant differences make it clear that the VR vignettes generate a significantly higher experience of presence (See Table 12).


TABLE 12 Presence experience of the vignette types–MANOVA table.


	
	MANOVA
	Post-Hoc Bonferroni



	Per antinomy
	Intermediate subject
	Text-Video
	Text VR
	Video VR



	Factor
	
F

	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	AZ 	5.26 	<0.01* 	0.17 	21.39 	<0.01* 	0.21 	0.13 	0.60 	−0.51 	<0.01* 	−0.64 	<0.01*


 	SSM 	6.82 	<0.01* 	0.21 	29.15 	<0.01* 	0.27 	−0.57 	<0.01* 	1.13 	<0.01* 	−0.56 	<0.01*


 	SPSL 	4.68 	<0.01* 	0.15 	16.72 	<0.01* 	0.18 	0.47 	0.03* 	−0.60 	<0.01* 	−1.07 	<0.01*


 	SPPA 	6.14 	<0.01* 	0.19 	9.05 	<0.01* 	0.10 	0.56 	<0.01* 	−0.13 	1.00 	−0.69 	<0.01*


 	HKB 	2.05 	0.02* 	0.07 	2.38 	0.10 	0.03 	−0.11 	0.82 	−0.23 	0.09 	−0.11 	0.85


 	SoD 	2.03 	0.02* 	0.07 	3.56 	0.03* 	0.04 	−0.04 	1.00 	−0.18 	0.34 	−0.14 	0.17


 	DSI 	1.20 	0.28 	0.04 	3.15 	0.05* 	0.04 	0.18 	0.55 	−0.16 	0.70 	−0.33 	0.04*


 	VSI 	2.07 	0.02* 	0.07 	2.05 	0.13 	0.03 	0.35 	0.16 	0.26 	0.46 	−0.09 	1.00


 	MEC 	10.01 	<0.01* 	0.35 	19.26 	<0.01* 	0.20 	0.12 	0.34 	−0.33 	<0.01* 	−0.45 	<0.01*





AT, Attention Allocation; SSM, Spatial Situation Model; SPSL, Spatial Presence: Self Location; SPPA, Spatial Presence: Possible Actions; HCI, Higher Cognitive Involvement; SoD, Suspension of Disbelief; DSI, Domain Specific Interest; VSI, Visual Spatial Imagery; *significant value; F, F-value; p, significance; Eta2, Eta-squared; MD, mean difference.
 

Flow experience is present in all vignette types. Mean values are M = 4.80 (SD = 0.81, n = 55) for text vignettes, M = 4.62 (SD = 0.82, n = 54) for video vignettes, and M = 5.30 (SD = 0.66, n = 53) for VR vignettes. The higher mean and lower SD in VR vignettes indicate a stronger and more consistent flow experience, supporting the hypothesis (see Table 13).


TABLE 13 Flow experience–descriptive statistics.


	
	Descriptive statistics
	



	Text n = 55
	Video n = 54
	VR n = 53



	Factor
	M
	SD
	Min
	Max
	
M

	SD
	Min
	Max
	
M

	SD
	Min
	Max
	a

 

 	FI 	5.02 	0.94 	2.00 	6.00 	4.96 	0.99 	2.00 	7.00 	5.41 	0.82 	3.00 	7.00 	0.83


 	FII 	4.47 	0.89 	2.50 	6.75 	4.10 	0.99 	2.00 	7.00 	5.13 	0.92 	2.75 	6.75 	0.69


 	FIII 	3.01 	1.39 	1.00 	7.00 	3.12 	1.34 	1.00 	5.67 	2.87 	1.21 	1.00 	6.33 	0.76


 	FIIII 	4.13 	0.54 	2.33 	5.33 	4.00 	0.73 	2.33 	6.00 	4.09 	0.53 	2.33 	5.33 	−0.09


 	Flow_I_II 	4.80 	0.81 	2.90 	6.60 	4.62 	0.82 	2.20 	7.00 	5.30 	0.66 	3.30 	6.70 	0.56





FI, Smooth automatic progression; FII, Absorbedness; FIII, Concern component; F_I_II, Flow total; M, Mean; SD, Standard deviation; Min, Minimum; Max, Maximum; n, Sample size; a, Cronbach’s alpha; Scale values = 1–7.
 

The MANOVA table revealed significant differences between two of the four factors and the overall flow experience. There are no significant differences between the text and video vignettes, but there is a negative difference between the text and video vignettes in the factors and in the overall flow experience. In addition, there are two negative differences in the factors and one negative difference in the overall flow experience between the video and VR vignettes. This confirms that the VR vignettes generate a significantly better flow experience than the other two vignette types (See Table 14).


TABLE 14 Flow experience–MANOVA table.


	
	
	MANOVA
	Post-Hoc Bonferroni



	per antinomy
	Intermediate subject
	Text - Video
	Text - VR
	Video - VR



	Factor
	a
	
F

	
p

	Eta2
	
F

	
p

	Eta2
	MD
	
p

	MD
	
p

	MD
	
p


 

 	FI 	0.83 	3.33 	<0.01* 	0.11 	3.81 	0.02* 	0.05 	0.05 	1.00 	−0.40 	0.08 	−0.45 	0.04*


 	FII 	0.69 	4.70 	<0.01* 	0.11 	16.53 	<0.01* 	0.17 	0.37 	0.13 	−0.66 	<0.01* 	−0.10 	<0.01*


 	FIII 	0.76 	0.52 	0.80 	0.01 	0.50 	0.61 	0.01 	−0.12 	1.00 	0.14 	1.00 	0.26 	0.95


 	FIIII 	−0.09 	0.92 	0.48 	0.02 	0.62 	0.54 	0.01 	0.13 	0.83 	0.04 	1.00 	−0.09 	1.00


 	FI_II 	0.56 	7.77 	<0.01* 	0.09 	11.35 	<0.01* 	0.13 	0.18 	0.68 	−0.50 	<0.01* 	−0.68 	<0.01*





FI, Smooth automatic progression; FII, Absorbedness; FIII, Concern component; F_I_II, Flow total; *Significant value; F, F value; p, Significance; Eta2, Eta square; MD, Mean difference.
 

In the text vignettes, the flow and presence experience correlate significantly (n = 55, p = 0.010) with a moderate correlation of r = 0.343, so that a connection between the two can be confirmed. There is a positive covariance of 0.164, which confirms the statement of the correlation coefficient.

The video vignettes show no significant correlation between the flow and presence experience (n = 54, p = 0.390) with a weak correlation coefficient of r = 0.119 and a covariance close to 0.00 of 0.057, so that no connection between flow and presence experience can be confirmed here. The flow and presence experience of the VR vignettes correlates almost highly significantly (n = 53, p = 0.002) with a moderate correlation coefficient of r = 0.410 and a covariance of 0.121, meaning that there is a clear correlation between the two variables. Overall, the hypothesis can be narrowly confirmed, as the correlation is higher for the VR vignettes. Overall, the dependency of presence and flow experience can be confirmed in the form of the correlations, meaning that both must be considered when using the vignettes.


3.1 Discussion

The results of this study show a clear influence of the medium used on the perception and evaluation of the case vignettes. While VR vignettes were rated best in terms of immersion and practical relevance, text and video vignettes each have specific advantages in terms of scope for interpretation and feasibility.

The increased immersion of VR vignettes compared to the other modalities is a key finding of this study. This is consistent with earlier studies showing that VR technologies enable an increased experience of presence and flow (Barnidge et al., 2021, p. 12–14; Kwon, 2019, p. 112). A significant contribution lies in the differentiated consideration of the immersive qualities of VR vignettes compared to text- and video-based vignettes. While earlier studies have described the general immersion advantage of VR (Christofi et al., 2022, p. 5), this study shows that this advantage is particularly important for the perception of practical relevance and vividness of the case vignettes.

A critical point concerns the second hypothesis: while a lower dispersion of ratings suggests a more consistent perception, the results show that there are significant differences between media in only 7 out of 34 cases. This raises the question of whether the use of VR in an educational context is justified given the high cost and effort involved. VR technology requires investment in hardware, software and training, whereas text and video vignettes can be created and implemented with significantly less resources. The question should always be asked whether the intended added value justifies the high financial and organizational effort, so that the use of VR vignettes in the classroom should always be contextualized. This discussion is in line with previous work indicating that the benefits of VR are context dependent and not necessarily superior in every learning situation (Veber et al., 2023, p. 12).




4 Conclusion and future research

The respective vignette types can be assigned to different areas of application, which are based on the respective characteristics of diffusion, explicitness, practical relevance and presence and flow experience. The implementation must always be weighed against the required effort and the focused learning objective of the teaching content, so that the added value of the individual types can be reflected.

After analysis, text vignettes are a good starting point for assignments in which students are expected to develop individual perspectives and approaches and a wide variety of results is desired. Students interpret the initial examples differently and can generate a wide range of solutions, but this results in a rather low theory-practice transfer due to the experience-dependent practical relevance and imagination required for immersion. These examples are therefore recommended for theoretical discussion of course content and for intermediate tasks with case vignettes that do not require extensive technical preparation.

The video vignettes can provide a good starting point for uniform assessments of situations that are intended to generate the same solutions among students. The visualization allows for a slightly better practical relevance with easy implementation in a seminar context. However, due to the limited information provided and the excerpt-like presentation, this generates the lowest level of presence and flow experience in comparison, meaning that no deep immersion is achieved. Video vignettes can therefore be used didactically for the easy teaching of practical situations. Joint discussion and processing are advantageous here, as these vignettes exhibit the lowest level of clarity.

VR vignettes offer uniform and consistent starting points for case work. They generate the highest presence and flow experience, so that an immersive theory-practice transfer can be created. This allows students to gain as realistic and authentic an insight into practice as possible and to avoid potential practical shock situations. VR vignettes are therefore recommended for deepening practical insights and for analyzing one’s own perspectives and emotions when working methodically with vignettes. In this respect, VR vignettes can be chosen as an immersive supplement to existing content and methods, in order to convey certain aspects of the teaching content in a vivid way and to enrich the teaching with these experiences and analyses.

For further research, it makes sense to combine three building blocks of the current development of VR vignettes. A didactic approach has already been developed and tested here to use VR vignettes in the form of 360° videos in teaching (Averbeck et al., 2024, p. 116). By combining this approach with the findings presented here on the added value and differences between the various vignette formats, it will be easier for teachers to decide which vignette format is better suited to their teaching at which point in time. Further research will consider the didactic anchoring of the approach at a university, so that the challenge of the effort required to use VR vignettes at the university can be reduced and conveyed with the help of an example.

As a next step, future research should take a closer look at the long-term effects of VR vignettes on learning, as well as at the use of VR vignettes in exam formats, so that the didactic use of VR vignettes can be improved and expanded. Likewise, it is essential to consider factors such as motion sickness and cognitive stress, which may have negative effects on students. Further studies should examine these aspects more closely to deepen our understanding and improve innovative teaching and learning methods in higher education.
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Footnotes

1   The flow experience describes the cognitive immersion in an activity, which generates a stronger interest in learning (Barnidge et al., 2021), while the presence experience is made up of the place illusion, plausibility illusion, copresence illusion and social presence illusion (Della Libera et al., 2023, p. 2).

2   The vignettes created for the study and the questionnaire can be downloaded as an open education resource in German on the following page and used for teaching and research purposes: https://openedu-rlp.de/edu-sharing/components/collections?id=576933d1-2144-46b3-b9b0-6bbe7203895c.

3   https://openedu-rlp.de/edu-sharing/components/collections?mainnav=true&id=d68702a3-bf43-48dc-b6eb-5a92b7500420
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