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Abstract  

A mixed-methods, quasi-experimental study with a counterbalanced design was conducted to investigate 

the extent to which virtual reality (VR) and ethnographic inspired design thinking methods support the 

development of cognitive empathy and human centered design (HCD) skills in interior design 

students. Grounded in Kahneman’s dual-system framework, the purpose of the study was to explore how 

intuitive (System 1) and analytical (System 2) thinking processes are activated across different 

instructional modalities. While VR offers emotionally immersive experiences that often trigger fast, 

reactive judgments, cultivating cognitive empathy requires slower, more reflective processing aligned 

with System 2 thinking.  Participants included 10 third year students enrolled in a Council for Interior 

Design Accredited (CIDA) interior design program at a public university located in the Midwest of the 

United States. Students were exposed to three instructional conditions: VR-only, design thinking-only, or 

VR followed by a structured design thinking recipe. Data collection included post-assessments using the 

Multi-dimensional State Empathy Scale (MSES) to measure the dependent variable of cognitive empathy 

and Technology Acceptance Model (TAM) to measure general perceptions of technology. Qualitative 

insights into participants’ reasoning and empathy were collected from an open-ended questionnaire. The 

goal of the study was to highlight the importance of scaffolding immersive experiences with structured 

reflection to mitigate cognitive biases and foster inclusive design thinking. Findings indicated no 

measurable increase in cognitive empathy across conditions, despite high ratings of VR usefulness. 

Qualitative analysis revealed that students engaged in System 2 thinking but primarily applied it to design 

problem solving rather than client-focused perspective taking, highlighting the need for more explicit 

instructional framing. 
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Introduction 

Virtual reality (VR) offers a powerful means of emotional engagement, often leading to intense 

user reactions. However, as Kahneman’s (2015) dual-system framework illustrates, these reactions 

are largely governed by System 1 thinking—fast, intuitive, and emotionally driven. While VR’s 

immersive qualities can evoke strong emotional responses, they rarely activate System 2 thinking, which 

is more deliberate, reflective, and analytical. This imbalance may lead to cognitive biases such as base 

rate neglect, where students fixate on emotionally charged scenarios while overlooking contextual factors 

like systemic inequities. Similarly, the halo effect may cause students to overvalue superficial aspects of a 

space or user, obscuring deeper needs and cultural insights (Kahneman, 2015).  

Although VR has been praised as an “empathy machine” (Stavroulia & Lanitis, 2019), recent 

critiques highlight its limitations. Soudhamini (2024) warns that requiring VR to provoke empathy may 

reflect a deeper societal desensitization, while Sora-Domenjó (2022) found minimal evidence linking VR 

exposure to long-term empathy or behavioral change. These concerns underscore a growing recognition 

that VR alone is insufficient for cultivating the type of empathy that supports human-centered design 

(HCD).  

Empathy is often divided into two interrelated but distinct components: emotional and 

cognitive. Emotional empathy involves sharing another’s emotional state and may inspire short-term 

concern or compassion (Bertrand et al., 2018; Martingano et al., 2021). However, because emotional 

empathy is rooted in System 1 processing, it is prone to biases and lacks the reflective depth needed for 

design decision-making. In contrast, cognitive empathy—understanding another’s thoughts and 

feelings—engages System 2 thinking and is essential for developing inclusive, user-responsive design 

solutions (Martingano et al., 2021). For interior design students, cognitive empathy supports the core 

HCD goal of deeply understanding users’ needs, behaviors, and cultural contexts (Norman, 2013).  

The literature suggests that ethnographic-inspired design thinking methods, including 

observation, persona development, and participatory design, support reflective and structured analysis 

aligned with System 2 thinking (Brown & Wyatt, 2024; Kahneman, 2015; Martingano et al., 2021; Parks 
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& Kim, 2023). These structured approaches promote critical reflection and help students interrogate their 

assumptions. When paired with VR, design thinking methods may offer a cognitive scaffold that allows 

students to process immersive experiences more thoughtfully and analytically.  

Despite its importance, the development of cognitive empathy in interior design 

education remains underexplored. Standard 7 of the Council for Interior Design Accreditation (CIDA, 

2024) requires that programs teach human-centered design yet offer limited guidance on how to cultivate 

the cognitive skills necessary to achieve it. Without intentional scaffolding, students may rely too heavily 

on emotional cues from VR, mistaking emotional impact for empathetic understanding.  

Purpose of the Study  

The purpose of this study is to examine how VR and ethnographic-inspired design thinking 

methods, viewed through the lens of Kahneman’s (2015) dual-system framework, can support the 

development of cognitive empathy in interior design students. Specifically, explored whether combining 

immersive VR simulations with structured, reflective design thinking prompts can better engage both 

intuitive (System 1) and analytical (System 2) processes.  

By integrating emotional immersion with structured reflection, the aim of this study is to expand 

current understandings of how empathy can be meaningfully cultivated in design education. Ultimately, 

the goal is to reposition VR not merely as an “empathy machine,” but as a strategic tool for enhancing 

cognitive empathy and advancing more inclusive, human-centered design practices.  
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Definition of Terms  

Base Rate Neglect  

 Base rate neglect is the bias of ignoring statistical information in favor of emotionally compelling 

examples, leading students to overlook broader issues (Kahneman, 2015).  

Cognitive Empathy  

 Cognitive empathy is understanding others’ thoughts and emotions through reflection and 

analysis, crucial for human-centered design (Martingano et al., 2021).  

Design Thinking  

 Design thinking is a structured, iterative process informed by ethnographic methods that 

encourage empathy, critical thinking, and inclusive design solutions (Norman, 2021).  

Design Thinking Recipe  

A design thinking recipe is a structured, repeatable version of the design thinking process tailored 

to guide students through reflective problem-solving and user-centered design tasks. It helps scaffold 

System 2 thinking and is particularly useful following immersive VR experiences.  

Emotional Empathy  

 Emotional empathy is feeling and sharing another’s emotional experience, often leading to short-

term compassionate responses (Martingano et al., 2021).  

Halo Effect  

 The halo effect is when a positive impression in one area influences overall judgment, often 

resulting in surface-level design assessments (Kahneman, 2015).  

Human-Centered Design (HCD)  

 HCD focuses on addressing users’ needs, behaviors, and experiences, combining empathy and 

analytical reasoning, as outlined in CIDA Standard 7 (2024).  
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Multi-dimensional State Empathy Scale (MSES)  

The MSES is a validated instrument that measures changes in emotional and cognitive empathy 

states immediately following an intervention, such as a VR simulation or design thinking activity 

(Bertrand et al., 2018).  

System 1 Thinking  

 System 1 is fast, automatic, and emotion-driven, prone to biases and errors (Kahneman, 2015).  

System 2 Thinking  

 System 2 is slower, deliberate, and analytical, requiring reflection and critical evaluation, 

essential for cognitive empathy and design decisions (Kahneman, 2015).  

Technology Acceptance Model (TAM)  

TAM evaluates users’ perceptions of ease of use and usefulness of new technologies, providing 

insights into how interior design students respond to VR-based learning tools (Davis, 1986).  

Virtual Reality (VR).  

 VR creates immersive digital environments that can elicit emotional reactions and are used in 

design education to foster empathy, though evidence for its effectiveness in developing cognitive empathy 

remains limited and contested (Soudhamini, 2024; Stavroulia & Lanitis, 2019). 
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Literature Review  

Cognitive Empathy in Design Education: Needs, Challenges, and the Role of VR  

Because the goal of this study is to understand how empathy, as a tool for interior design 

students, fosters human-centered outcomes, it is necessary to prioritize the development of cognitive 

empathy over emotional empathy. Cognitive empathy involves understanding a user’s situation and 

emotions through perspective-taking and analysis, which in turn supports more thoughtful design 

responses (Bertrand et al., 2018). While emotional empathy is present from infancy, cognitive empathy 

typically emerges between the ages of three and five (Flavell, 1999, as cited in Martingano et al., 2021), 

and it requires sustained attention and deliberate mental effort to maintain (Roxßnagel, 2000, as cited in 

Martingano et al., 2021, p. 8). Martingano et al. (2021) describe cognitive empathy as an outcome of 

“consciously engaged effortful mentalizing,” which aligns with Kahneman’s (2015) characterization of 

System 2 thinking—defined as allocating “attention to the effortful mental activities that demand it” (p. 

21).  

This distinction is especially relevant in interior design education, where HCD requires students 

to move beyond intuitive or aesthetic decisions and toward deeper user understanding (Norman, 2013). 

Empathic design outcomes depend not only on a designer’s emotional resonance with users, but also on 

their ability to recognize, interpret, and respond to complex and sometimes conflicting user needs 

(Martingano et al., 2021). As interior design students transition from studio-based design activities to 

client-oriented work, the development of cognitive empathy becomes increasingly critical for inclusive 

and reflective practice, consistent with CIDA Standard 7 expectations for human-centered design 

(Council for Interior Design Accreditation [CIDA], 2024).  

VR has gained increasing attention in interior design education as a tool for spatial visualization 

and immersive learning (Kalantari & Neo, 2020; Lee et al., 2023). Several studies have explored its 

effectiveness for enhancing understanding of spatial features, such as accessibility, lighting, and layout 

(Kaleja & Kozlovska, 2017, as cited in Lee et al., 2023 Serpa & Eloy, 2020, as cited inLee et al., 2023). 

VR allows students to “walk through” design scenarios in ways that deepen their appreciation for physical 
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barriers, sensory experience, and real-world constraints. Depending on the needs of the experiment and 

the behavior being studied, different technical aspects of the virtual environment can vary in importance 

(Lee et al., 2023However, while VR excels at producing emotional reactions, its ability to support 

cognitive empathy is less certain (Martingano et al., 2021). 

Martingano et al. (2021) suggest that VR may inhibit cognitive empathy if it presents users with 

fully narrated or emotionally guided experiences. “If VR experiences present the thoughts and feelings of 

others explicitly,” they argue, “there may be no need for users to engage in such mental effort, and 

subsequently less likely to produce increases in cognitive empathy” (p. 2). In other words, when VR 

substitutes immersion for analysis, it risks bypassing the reflective, System 2 processes required for 

empathic insight (Kahneman, 2015). 

Moreover, the visual and emotional immediacy of VR may activate System 1 biases such as the 

halo effect or base rate neglect, causing users to focus on surface-level impressions while overlooking a 

broader user context (Kahneman, 2015; Martingano et al., 2021). Without structured intervention, VR’s 

sensory richness may amplify emotional empathy but leave cognitive empathy underdeveloped 

(Kahneman, 2015; Martingano et al., 2021). This limitation is particularly important in the context of 

interior design, where superficial engagement with user personas or simulations can result in solutions 

that appear empathetic without truly addressing user needs (CIDA, 2024; Norman, 2013).  

Given these concerns, the research team examines not only how VR impacts empathy 

development, but whether pairing VR with ethnographic-inspired design thinking activities can prompt 

the type of effortful mentalizing associated with cognitive empathy. Understanding how different 

instructional modalities influence students’ ability to analyze, reflect, and respond to complex user needs 

will help clarify the role of VR in design education—and whether it should be positioned as a standalone 

empathy tool or as part of a broader pedagogical sequence. 

Empathy as a Dual-Process System: Cognitive and Emotional Empathy in Virtual Reality  

While many definitions of empathy exist, a widely accepted definition describes it as “feeling the same 

emotion as another observed individual without mixing it with one’s own direct experience”  (Decety & 
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Meyer, 2008; Singer & Lamm, 2009; Decety, 2010, as cited in Bertrand et al., 2018; de Vignemont & 

Singer, 2006).Empathy is widely understood as a multidimensional construct consisting of cognitive and 

emotional components (Martingano et al., 2021). As illustrated in Figure 1, emotional empathy aligns 

with fast, automatic System 1 processing, whereas cognitive empathy aligns with slower, deliberate 

System 2 processing. This distinction is crucial for understanding how VR influences empathy in HCD.  

Martingano et al. 2021) determined that 

VR simulations and their effectiveness in 

fostering empathy depend on the type of 

empathy being measured. Whereas cognitive 

empathy is the ability to understand what other 

people are feeling, emotional empathy is the ability to develop feelings of care and concern in response to 

others (Martingano et al., 2021). Furthermore, Martingano et al. (2021) identify emotional empathy as an 

automatic and fast process (Neumann & Strack, 2000, as cited in Martingano et al., 2021). This aligns 

with Kahneman’s (2015) definition of System 1 thinking, which operates “automatically and quickly, 

with little or no effort and no sense of voluntary control” (p. 20). The connection between emotional 

empathy and System 1 supports the concept that the halo effect influences a user's ability to develop 

empathy in VR by “exaggerating the consistency of evaluations” (Kahneman, 2015, p. 199).  

System 1 is highly efficient in constructing immediate, emotionally coherent impressions. As 

Kahneman explains, “the measure of success for System 1 is the coherence of the story it manages to 

create” (p. 85), even when that story is based on incomplete or ambiguous information. This tendency can 

be particularly problematic in immersive VR environments, where sensory richness may overshadow the 

more nuanced, contextual analysis required for cognitive empathy. The halo effect—“an example of 

suppressed ambiguity” (p. 83)—can further distort user perceptions, anchoring their judgments to first 

impressions and undermining subsequent analytical reflection. Kahneman warns that “the halo effect 

increases the weight of first impressions, sometimes to the point that subsequent information is mostly 

wasted” (p. 83), a concern especially relevant in empathy-based learning through VR.  

Figure 1  

Alignment of Empathy Constructs With Dual-Process 

Theory 
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In contrast, cognitive empathy requires deliberate perspective-taking, which corresponds to 

System 2 thinking, which is effortful, slow, and capacity-limited (Kahneman, 2015). As Kahneman 

(2015) notes, attention is a limited resource: “You dispose of a limited budget of attention that you can 

allocate to activities, and if you try to go beyond your budget, you will fail” (p. 23). Activities that require 

sustained attention, such as interpreting user needs in complex design contexts, often interfere with 

automatic reactions, highlighting the need to scaffold cognitive empathy through structured interventions 

(Bertrand et al., 2018; Kahneman, 2015,). In the absence of such prompts, VR experiences may elicit 

strong emotional responses without activating the reflective mechanisms necessary for deeper 

understanding (Martingano et al., 2021).  

Moreover, Kahneman (2015) describes how System 1 responses can trigger—but not necessarily 

sustain—System 2 engagement. For example, “orienting to a loud sound is normally an involuntary 

operation of System 1, which immediately mobilizes the voluntary attention of System 2” (p. 22). 

Applied to VR, this suggests that while immersive stimuli may capture attention initially, continued 

analytical engagement requires redirection toward targeted goals, such as empathy-driven reflection 

(Bertrand et al., 2018; Kahneman, 2015,). Without deliberate cognitive scaffolding, users may fall victim 

to cognitive illusions, relying on surface impressions rather than engaging in deeper mentalization 

(Kahneman, 2015).  

This framework informs the rationale for comparing multiple instructional modalities in this 

study. While immersive VR may trigger fast, emotionally driven responses aligned with System 1 

(Kahneman, 2015) and has been shown to improve emotional but not cognitive empathy (Martingano et 

al., 2021), design thinking methods are intended to engage slower, reflective processing associated with 

System 2 (Kahneman, 2015) and human-centered analysis (Norman, 2013). By counterbalancing three 

conditions, VR-only, design thinking-only, and the combined sequence, we explore how different modes 

and sequences of engagement may support cognitive empathy. Although the combined condition aligns 

most closely with the reflective processes necessary for cognitive empathy, the design allows for a more 

nuanced understanding of how different learning experiences activate empathic understanding. 



16  

Measuring Cognitive Empathy: Methodological Considerations for VR and Design Education  

While the goal of this study is to examine the influence of VR and design thinking on cognitive 

empathy, measuring cognitive empathy presents its own challenges. Several instruments have been 

developed to assess empathy, including the Interpersonal Reactivity Index (IRI; Davis, 1989), the 

Empathy Quotient (EQ; Baron-Cohen & Wheelwright, 2004), and the Questionnaire of Cognitive and 

Affective Empathy (QCAE; Reniers et al., 2011). These instruments, however, are designed to 

measure trait empathy; a dispositional and enduring tendency to respond empathically across situations 

(Davis, 1983). In contrast, state empathy refers to a temporary, context-specific empathic response 

elicited by a particular experience or stimulus (Shen, 2010). While the MSES has been validated for 

measuring state-level cognitive and emotional empathy (Carré et al., 2013), its application in virtual 

reality contexts appears limited or undocumented. For this study we contribute to filling that 

methodological gap by adapting MSES for use following immersive VR experiences.  

Because empathy is investigated as it arises from exposure to a specific, immersive design 

scenario, a state-based measure is more appropriate. The Multi-dimensional State Empathy Scale (MSES; 

Shen, 2010) was developed to assess momentary empathic responses and includes affective, cognitive, 

and associative (identification-based) dimensions. Given its conceptual alignment with the goals of this 

research and its psychometric validity, the MSES is the most suitable instrument for measuring empathy 

within this study’s design.  

Taken together, the literature suggests that fostering cognitive empathy requires more than 

emotional immersion; it demands deliberate, reflective processing aligned with System 2 thinking 

(Kahneman, 2011). Although VR offers potential for perspective-taking, its tendency to promote 

automatic, affective responses may limit the development of cognitive empathy (Martingano et al., 2021) 

unless intentionally designed to encourage mental effort (Bertrand et al., 2018). Prioritizing state-based 

measurement through the Multi-dimensional State Empathy Scale (Shen, 2010) captures momentary 

shifts in empathic understanding as students engage in immersive and ethnographic-inspired design tasks. 



17  

This alignment between theory, process, and instrumentation supports the study’s aim to evaluate how 

interior design interventions shape empathetic reasoning.  

Theoretical Foundations: Design Thinking, Pattern Recognition, and the VR Halo Effect  

While participatory and user-centered design frameworks laid early groundwork for collaborative 

creativity in the 1990s (Schuler & Namioka, as cited in Tham, 2022), design thinking rose to prominence 

in the early 2000s largely through the influence of Tim Brown and the global design firm IDEO. Brown 

and Wyatt (2024) reframed design thinking as a methodology grounded in human intuition, pattern 

recognition, and emotional resonance—not just analytical reasoning. Challenging traditional market 

research models, Brown and Wyatt (2024) drew on behavioral observation to uncover latent user needs, 

famously invoking Henry Ford’s idea that customers cannot always articulate their future desires. This 

shift led to the framing of design thinking as a tool for creative disruption and innovation, positioning 

designers not just as problem solvers but as agents of transformative change.  

Because pattern recognition is essential to the design thinking process (Brown & Wyatt, 

2024) the potential for VR’s halo effect—a cognitive bias in which users’ positive impressions of one 

aspect of an experience (such as realism or visual appeal) spill over into unrelated judgments (such as 

usability, empathy, or effectiveness)—to distort perception and judgment becomes a significant 

concern (Kahneman, 2011; Thorndike, 1920). The immersive nature of VR can trigger this bias, leading 

users to overestimate the functionality or completeness of a virtual environment (Vanderbilt, 2015). In the 

context of design thinking—where pattern recognition and observational insight are foundational (Brown 

& Wyatt, 2024)—this distortion presents a risk. Users may become so emotionally or perceptually 

engaged that they overlook subtle cues or usability issues that would otherwise inform meaningful 

problem reframing (Kahneman, 2015). Thus, while VR can enhance empathy and experiential 

understanding (Slater & Wilbur, 1997; Vilar et al., 2020), it may simultaneously impair the critical 

distance required for effective pattern identification (Kahneman, 2015). 

To counteract the perceptual and emotional immersion that can obscure critical pattern 

recognition during VR experiences, incorporating structured design thinking tools such as persona 
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profiles and the importance/difficulty matrix may help restore analytical balance (Brown & Wyatt, 2024; 

Kahneman, 2015). Persona profiles, as described by LUMA Institute (n.d.-a), are fictional but research-

based user archetypes that focus on people above other factors and deepen empathy by grounding design 

decisions in real-world needs and motivations. Similarly, the importance/difficulty matrix encourages 

reflective prioritization by asking participants to evaluate ideas based on their impact and feasibility, 

fostering critical deliberation (LUMA Institute, n.d.-b). The literature suggests that structured tools such 

as persona development and prioritization matrices may help counteract intuitive bias by encouraging 

deliberate analysis (Brown & Wyatt, 2024; Kahneman, 2015). 

Design thinking can be understood not only as a corrective to immersive bias, but also as a 

standalone method for cultivating cognitive empathy (Brown & Wyatt, 2024). Tools such as persona 

profiles, experience diagramming, and scenario-based reflection may independently support perspective-

taking by prompting individuals to adopt the viewpoints, values, and needs of others (Bertrand et al., 

2018). In this way, design thinking functions as a structured, reflective, and accessible strategy for 

empathy development—one that may complement or provide an alternative to the experiential immersion 

offered by VR (Kahneman, 2015; Martingano et al., 2021). 

Does Prior Knowledge Shape VR Perception? Examining Anchoring and Priming Effects  

The acceptance and perception of VR technology significantly influence its effectiveness for 

users (Davis, 1989; Lee et al., 2023). The Technology Acceptance Model (TAM), first proposed by Davis 

(1986), remains a widely used framework for evaluating how individuals perceive and adopt new 

technology (as cited in Lee et al., 2023). TAM measures four key aspects: perceived usefulness (PU), 

perceived ease of use (PEU), perceived enjoyment (PE), and intention to use (IU) (Lee et al., 2023). Since 

the introduction of TAM, psychologists have identified additional cognitive biases, such as anchoring and 

priming, that shape how individuals perceive and interact with new technology (Tversky & Kahneman, 

1974). The anchoring effect occurs when individuals rely too heavily on an initial reference point (“the 

anchor”) when making judgments (Tversky & Kahneman, 1974). Similarly priming effects describe how 

prior exposure to a stimulus influences a later response without conscious awareness (Tulving & 
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Schacter, 1990). Both anchoring and priming directly influence PU and PEU, as users form expectations 

about a technology before fully engaging with it.  

This relationship can be observed in the study by Lee et al. (2023), which explored the use of VR 

in accessibility design. They found that VR effectively immersed undergraduate interior design 

students in a virtual space, allowing them to gain a more accurate and holistic understanding of spatial 

features such as clearances, furniture placement, lighting, and materials (Kaleja & Kozlovska, 2017; 

Serpa & Eloy, 2020, as cited in Lee et al., 2023). The research team introduced interior design students to 

accessibility standards through two-dimensional (2D) and three-dimensional (3D) modeling before 

transitioning them to VR. This prior exposure functioned as an anchor, shaping how students evaluated 

the usefulness of VR (Lee et al., 2023). This emphasis on prior exposure also underscores a foundational 

principle in interior design, which is that HCD aims to align physical solutions with both functional needs 

and the emotional meanings users attach to space (Samanicoglu, 2017).   

The anchoring effect in this context is tied to students’ academic knowledge and technical 

training, reflecting broader cognitive bias mechanisms associated with prior knowledge shaping judgment 

(Kahneman, 2015). Those with a strong grasp of accessibility standards and spatial modeling may have 

found VR redundant or unnecessary, resulting in lower perceived usefulness, while those who struggled 

with traditional 2D and 3D representations may have perceived VR as significantly more beneficial, 

reflected in higher perceived usefulness and perceived ease of use (Davis, 1989; Lee et al., 2023). Lee et 

al. (2023) reported moderate mean scores for perceived usefulness, suggesting that some students may 

have remained anchored to their prior methods and viewed VR as a supplementary rather than 

transformative tool. Ultimately, students’ prior knowledge and technical experience primed their 

expectations, shaping how they interacted with the VR environment (Kahneman, 2015). This highlights 

the need to consider cognitive biases when evaluating the effectiveness of VR-based learning tools, 

particularly in disciplines where prior academic knowledge strongly influences perception (Davis, 1989; 

Kahneman, 2015). 
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These findings underscore the importance of accounting not only for technological usability, but 

also for how prior knowledge and cognitive biases shape users’ interpretive frameworks (Davis, 1989; 

Kahneman, 2015). In the context of empathy development, VR environments may not be experienced 

uniformly across learners, as prior expectations and cognitive anchors can influence openness to new 

modalities and perceived value (Kahneman, 2015; Lee et al., 2023). These cognitive anchors may also 

influence users’ sense of presence within the virtual environment, potentially limiting the emotional and 

spatial immersion associated with perspective-taking (Henwood, 2020; Vilar et al., 2022). Prior 

experience with related technologies has been shown to affect both the depth of presence and the 

perceived authenticity of virtual interactions (Gomes et al., 2020), which may shape engagement in 

reflective or empathic responses (Martingano et al., 2021). Recognizing these perceptual filters is 

important when examining how instructional conditions relate to the activation of reflective, effortful 

thinking associated with cognitive empathy (Kahneman, 2015). 

Presence, Immersion, and Cognitive Engagement in VR  

Previous literature suggests that immersive VR environments can heighten intuitive processing 

associated with System 1 (Kahneman, 2015) while failing to consistently engage reflective System 2 

processes necessary for cognitive empathy (Martingano et al., 2021). Although increased presence may 

intensify emotional engagement (Slater & Wilbur, 1997; Vilar et al., 2022), greater immersion does not 

reliably translate into deeper perspective-taking (Martingano et al., 2021). Together, these findings 

indicate that immersive experiences alone may not activate the deliberate processing required to 

understand another person’s mental and emotional state (Parks & Kim, 2023). The cognitive processing 

pathways associated with immersive VR experiences are illustrated in Figure 2. Structured perspective-

taking interventions have been shown to support cognitive empathy development (Bertrand et al., 2018). 
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A central feature of VR is its ability to elicit a high degree of presence, defined as the 

psychological sensation of being there in a virtual environment (Slater & Wilbur, 1997). As Vilar et al. 

(2020) note, presence is a key concept in VR and can be enhanced not only through technological fidelity, 

but also through narrative, environmental detail, and storytelling (p. 2). The more a user’s perception of 

the physical world diminishes, the stronger the immersive experience becomes (Vilar et al., 2020, p. 2). In 

architectural contexts, presence enables users to interact with a design at a 1:1 scale, allowing natural 

movement such as standing, walking, and gesturing, producing a form of spatial perception distinct from 

traditional representational tools (Gomes et al., 2020, pp. 138–139). Presence is further strengthened by 

realism, accurate proportions, and dynamic feedback (Gomes et al., 2020, p. 142), with subtle body 

movements serving as cues that reinforce immersion (Sheridan, 2000, as cited in Gomes et al., 2020). 

Figure 2 

Proposed Cognitive Processing Pathways Following Immersive Virtual Reality Exposure 

Note. This model synthesizes literature on presence, dual-process theory, and design thinking to illustrate 

how immersive VR may activate System 1 processing, whereas structured reflection may facilitate System 

2 engagement and cognitive empathy. 
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This sense of presence has documented emotional consequences (Gomes et al., 2020; Slater & 

Wilbur, 1997). Vilar et al. (2020) described how presence in a VR hospital room influenced emotional 

responses based on interior elements such as artwork and landscape imagery. Participants reported more 

positive emotional responses when calming environmental features were included, demonstrating that 

spatial cues within VR can shape affective outcomes (p. 11). At the same time, interaction within 

immersive environments requires attentional focus and intentional movement, creating potential 

opportunities for cognitive engagement (Gomes et al., 2020, p. 142). 

Some studies have shown that digital self-representations, or avatars, can modulate user behavior 

through the Proteus Effect, whereby individuals conform to the characteristics of their virtual bodies (Yee 

& Bailenson, 2007). Avatar realism and synchronicity have also been linked to heightened presence 

through body ownership illusions (Steed et al., 2017). However, immersive VR experiences do not 

require avatar embodiment to elicit presence. First-person spatial walkthroughs can generate presence 

through environmental realism rather than self-representation (Gomes et al., 2020; Slater & Wilbur, 

1997), supporting engagement with spatial conditions within a built context (Vilar et al., 2022). 

While presence increases emotional resonance and bodily engagement, it may also reinforce 

automatic System 1 responses (Kahneman, 2015). Without intentional strategies such as structured 

reflection or guided perspective-taking, users may be less likely to engage in the analytical processing 

associated with cognitive empathy (Kahneman, 2015; Martingano et al., 2021). Empathy development in 

educational settings has been shown to benefit from structured catalysts and deliberate activities that 

encourage reflective processing (Bertrand et al., 2018). These theoretical foundations provide a rationale 

for examining how immersive experiences and structured design interventions may differentially support 

cognitive empathy. 

The Halo Effect in VR: Visual Realism and Cognitive Bias  

While presence plays a key role in generating emotional and spatial engagement in VR (Vilar et 

al., 2020), it also raises important concerns about cognitive bias. Psychological research on the halo 

effect—a phenomenon first described by Thorndike (1920) and later explored by Kahneman (2011)—
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demonstrates how favorable impressions formed in one domain can shape unrelated evaluations. In 

immersive contexts, positive aesthetic qualities such as realism or architectural detail may influence 

judgments about entirely different attributes, including functionality, safety, or empathy (Kahneman, 

2011; Thorndike, 1920). 

As Gomes et al. (2020) observe, “the richness and graphic realism of the scenario, the fidelity to 

real-world proportions, and the visual effects added with good interactions, can significantly enhance the 

sense of presence” (p. 142). However, they also note that “feeling immersed does not necessarily translate 

into high levels of presence” (Slater & Wilbur, 1997, as cited in Gomes et al., 2020, p. 142), underscoring 

that immersion as a technological condition does not automatically produce presence as a psychological 

outcome. In other words, a visually immersive experience may lead to emotional resonance without 

prompting reflective evaluation.  

The illusion of realism in spatial walkthroughs can be intensified by stereoscopic depth, which 

creates the perception of three-dimensional space through binocular vision input delivered separately to 

each eye, and movement-sensitive interaction, which updates the virtual environment in response to the 

user’s physical motion (Gomes et al., 2020; Slater & Wilbur, 1997). Renner et al. (2013), as cited in 

Gomes et al. (2020), note that even small elements—such as a door opening toward the user—can 

enhance realism and presence. These features, while valuable for architectural storytelling (Vilar et al., 

2020), may unintentionally reinforce intuitive judgments, such as rapid evaluations of comfort, aesthetics, 

or usability, that go unchallenged unless deliberately questioned (Kahneman, 2015). 

Furthermore, visual fidelity does not guarantee a uniformly positive or functional user experience 

(Gomes et al., 2020; Vilar et al., 2020). Juan et al. (2019) found that while VR was an effective tool for 

visualizing spatial scale in architectural design, users also experienced motion sickness, vertigo, and 

concerns about system flexibility (p. 238). These mixed responses suggest that environmental fidelity 

may amplify both favorable and adverse impressions, complicating objective evaluation of user-centered 

design features (Kahneman, 2015; Vilar et al., 2020). 
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Given the documented influence of presence, realism, and cognitive bias in immersive 

environments (Kahneman, 2015; Vilar et al., 2020), it is important to examine how different instructional 

approaches may shape reflective, user-centered evaluation. Comparing immersive experiences with 

structured design thinking interventions offers a way to explore whether guided reflection alters 

susceptibility to intuitive bias and visual fidelity effects (Bertrand et al., 2018). Investigating these 

modalities in relation to one another may provide insight into how presence, realism, and analytical 

scaffolding interact in shaping empathy and spatial interpretation within interior design education. 

Synthesis and Rationale  

Taken together, the literature demonstrates that both virtual reality and design thinking offer 

distinct pathways for fostering empathy in interior design education, yet each presents cognitive and 

methodological limitations. While VR facilitates presence and emotional engagement (Martingano et al., 

2021; Slater & Wilbur, 1997), it can also introduce cognitive bias and overreliance on intuitive (System 1) 

processing (Kahneman, 2015). Conversely, design thinking offers a structured, reflection-driven approach 

to empathy development that supports deeper perspective-taking (Bertrand et al., 2018; Brown & Wyatt, 

2024) but lacks the sensory immediacy of immersive environments. As illustrated in Figure 3, these 

instructional modalities are theorized to activate different cognitive systems, with VR primarily engaging 

System 1 processes, design thinking engaging System 2 processes, and the combined condition 

supporting sequential activation and reflective integration. Notably, few studies have directly compared 

these modalities or investigated how their 

combination might influence cognitive 

empathy outcomes. This gap underscores 

the need for a comparative; mixed methods 

approach to assess the unique and 

combined effects of VR and design 

thinking on empathy development in 

interior design students. 

Figure 3 

 Instructional Modality and Activation of Dual-Process 

Thinking Systems 
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Methodology  

 

Prior research indicates that VR primarily activates System 1 thinking, which is automatic and 

intuitive (Kahneman, 2015; Martingano et al., 2021). Because interior design education requires both 

intuitive insight and deeper reflective reasoning, instructional strategies must also engage System 2 

processes to support the development of cognitive empathy (CIDA, 2024; Martingano et al., 2021; 

Norman, 2013). To evaluate these needs, three instructional approaches were employed—VR-only, a 

structured design thinking recipe, and a combined sequence (see Figure 4). Informed by dual-process 

theory, the research design differentiates how each instructional modality may engage cognitive 

pathways, from intuitive and emotional processing (System 1) to more reflective and analytical reasoning 

(System 2). The purpose of the investigation is to generate evidence that can inform pedagogical 

strategies aimed at strengthening human-centered design outcomes in interior design education.  
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Research Design  

A quasi-experimental, repeated-measures design with a counterbalanced structure was used. Each 

participant engaged in three distinct instructional conditions:  

• Condition A: Virtual reality (VR) simulation only  

• Condition B: Design thinking recipe only  

• Condition C: VR simulation followed by a design thinking recipe  

The order of these conditions was counterbalanced to mitigate potential order effects and support 

internal validity (see Figure 5). This structure was designed to permit within-subject comparisons of 

changes in cognitive empathy and perceived technological usefulness across all three modalities. A 

Figure 4  

Overview of Counterbalanced Repeated-Measures Design and Assessment Timeline 

Note. All participants completed the Virtual Reality (Condition A), Design Thinking (Condition B), and 

Combined (Condition C) instructional conditions in a counterbalanced order. Post-condition 

assessments were administered immediately following each session. The Technology Acceptance 

Model was administered only in VR-related conditions. A one-week follow-up included the MSES and 

open-ended reflection prompts. 
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consistent client scenario was maintained across conditions to ensure that differences in participant 

responses reflected the instructional modality rather than variation in the design brief.  

Quantitative data were collected using adapted items from two validated instruments: the Multi-

dimensional State Empathy Scale (MSES; Appendix C) and the Technology Acceptance Model (TAM; 

Appendix D). In addition, three open-ended reflection prompts were included in each post-session to 

capture qualitative insights into participants’ reasoning and empathic responses (Appendix E). 

Questionnaire instruments were administered digitally using Qualtrics, a secure web-based survey 

platform approved by the university.  

Study Variables  

The primary independent variable was the instructional condition, defined by the learning 

modality to which participants were exposed: Condition A (VR-only), Condition B (Design Thinking-

only), and Condition C (Combined VR + Design Thinking).  

Figure 5 

Counterbalanced Rotation of Instructional Conditions  

Note. A = VR-only; B = Design Thinking-only; C = Combined (VR + Design Thinking). Groups rotated 

through all three conditions in different sequences to control order effects.  
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The primary dependent variable was cognitive empathy, assessed using adapted items from the 

Multi-dimensional State Empathy Scale (MSES; see Appendix C) and administered through Qualtrics. 

While cognitive empathy served as the primary outcome of interest, all MSES subscales were analyzed to 

explore how instructional modality influenced both affective and cognitive dimensions of state empathy. 

Scores were collected at two time points—immediately after each instructional condition and one week 

later—to permit evaluation of both short-term and sustained effects. Participants completed 

questionnaires using their own laptops, tables, or smartphones, with university-issued devices available 

when personal devices were not accessible.  

A secondary dependent variable was technology acceptance, measured using items adapted from 

the Technology Acceptance Model (TAM; see Appendix D) and administered through Qualtrics. TAM 

items were administered only after Conditions A and C, as they were designed to capture 

participants’ perceptions of ease of use and usefulness of immersive technologies in the context of 

empathy-building design instruction.  

In addition, an open-ended reflection questionnaire included in each post-experience (see 

Appendix E) were incorporated to provide qualitative data and triangulate findings across cognitive 

empathy and technology acceptance measures. These reflections were intended to provide deeper insight 

into participants’ thought processes, interpretations of the client scenario, and responses to the learning 

activities. A summary of study variables, associated instruments, and timing of measurement is provided 

in Table 1.  
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Table 1  

Summary of Study Variables, Instruments, and Timing  

Variable Type Variable Instrument/Measure Timing of Measurement 

Independent Variable  Instructional Condition  Condition A = VR only  

Condition B = Design Thinking-only  

Condition C = Combined (VR + 

Design Thinking)  

  

Counterbalanced order: each 

participant completes all three  

Primary Dependent 

Variable  

Cognitive Empathy  Multi-dimensional State Empathy Scale 

(MSES; Appendix C)  

  

Immediately after each condition; 

one-week follow-up  

Secondary Dependent 

Variable  

Technology Acceptance  Technology Acceptance Model (TAM; 

Appendix D)  

  

Immediately after Conditions A 

and C only  

Qualitative Measure  Reflective Responses  Open-ended reflection questions 

(Appendix E)  

Immediately after each condition; 

one-week follow-up  

 

Participants and Sampling  

Third year interior design students enrolled at a public university based in the Midwest of the 

United States were included in the sample. A purposive, convenience-based sample (n = 10) was  

selected based on availability and relevance to the instructional context. These students were at a point in 

their curriculum where residential design had been introduced, and empathy, user experience, and human-

centered design became central themes in both coursework and studio practice.  

The timing of participation corresponded with a stage in the curriculum appropriate for assessing 

cognitive empathy, as students were either beginning or recently experienced in encountering complex 

user needs and ethical design considerations in their academic work. This alignment provided participants 

with the disciplinary foundation necessary to engage meaningfully with the client scenario while also 

developing the interpersonal and critical thinking skills required for empathic design.  

Recruitment of students involved email invitation (see Appendix B) and in person invitation in an 

interior design course. The universities interior design program is accredited by the Council for Interior 

Design Accreditation (CIDA), with a curriculum that emphasizes both theoretical knowledge and applied 

studio experiences. The public university is also classified as a R2: Doctoral Universities – High Research 

Activity institution (Carnegie Classification, 2026) and maintains a lower student-to-faculty ratio, 
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supporting personalized learning. Together, these programmatic and institutional characteristics highlight 

the relevance of the sample to the focus on empathy-building in human-centered design education.  

Experimental Settings  

To ensure participants were able to fully engage without distraction, data collection took place in 

two dedicated, purpose-specific environments; each matched the instructional condition being delivered. 

Both spaces were kept consistent across all sessions in terms of lighting, noise levels, temperature and 

layout to maintain implementation of fidelity and reduce potential environmental confounds.  

Space 1 (VR Condition)  

 Participants completed the VR simulation in a designated XR laboratory (featured Virtual 

Reality, Augmented Reality, and Extended Reality capabilities) that was closed to the public. The XR 

laboratory (EHS 313) consisted of six individual stations equipped with university owned Rave 

Renderbeast computers and Varjo Mixed Reality XR4 VR headsets.  Each station had division panels to 

aid in privacy and sound control with approximately 10’x 8’ of clear floor space (see Figure 6). Located 

on an exterior wall, EHS 313 is surrounded by tinted exterior windows and non-tinted interior windows 

facing an interior corridor. The space offered lounge seating adjacent to the station where participants not 

actively engaged in the simulation waited quietly for their turn. Technical assistance, when needed, was 

provided by the laboratory supervisor and consisted of helping students adjust headsets and understand 

handset controls.  

Space 2 (Design Thinking Conditions)  

 Design thinking sessions took place in a mid-sized 

conference room equipped with a central table and seating 

for more than six participants. The setup for the Design 

Thinking condition is illustrated in Figure 7. The room 

included a whiteboard to support collaborative mapping 

and reflection exercises. Materials such as sticky notes, 

pens, and worksheets were placed at each seat prior to the 

Figure 6  

EHS 131 XR Laboratory  

Note. This figure illustrates the layout of 

the VR simulation space.  
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session. The environment reflected a semi-formal setting intended to be conducive to both individual 

work and group discussion.  

Materials and Apparatus  

Participants viewed the virtual environment using 

Varjo headsets with the Enscape extension for SketchUp. 

A summary of VR hardware and software specifications 

is provided in Table 2. Questionnaire data were collected 

through Qualtrics and completed on participants’ personal 

laptops, tablets, or smartphones. Design thinking 

materials, including printed worksheets (Appendix F), 

sticky notes, and writing tools, were prepared in advance 

for each session. 

Table 2  

VR Equipment and Software Specifications  

Device/Software Manufacturer Model/Details Purpose 

VR Headset Varjo Varjo Mixed Reality XR4 
Deliver immersive walkthroughs of 

SketchUp environments 

VR Viewing Software Chaos 
Enscape for SketchUp 

extension 2026 

Access and view rendered SketchUp 

models directly on the Varjo 

3D Modeling Software Trimble SketchUp 2025 
Develop and view interactive interior 

design environments 

Questionnaires Platform Qualtrics Qualtrics 
Collect MSES, TAM and open-

ended questionnaires responses 

Audio Recording Setup 
BOYA / Smartphone 

OEM 

BOYA BY-M1 lavalier mic + 

smartphone 

Capture participant audio during think-

aloud testing 

Tripod / Phone Mount Various 
Adjustable tripod with 

smartphone holder 
Stabilize phone during video recording 

 

Audio and video were recorded using university-issued iPads paired with BOYA BY-M1 lavalier 

microphones. Participants were encouraged to verbalize their thoughts during the VR walkthrough using a 

think-aloud protocol. Although recordings were collected with the intention of supporting transcription 

and qualitative analysis, participants spoke minimally during navigation, and no usable verbal data was 

Figure 7  

Education and Human Services (EHS) 330 

Note. This figure illustrates the layout of the 

conference room used for all Design 

Thinking protocols.   
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generated for coding. iPads were mounted on tripods to ensure stable recording and consistent audio 

quality across sessions. 

Instruments  

A structured post-experience questionnaire was administered digitally using Qualtrics and 

consisted of Likert-scale items from validated instruments along with three open-ended reflection items. 

MSES items assessed cognitive empathy, affective empathy, and sustained empathic response on a 5-

point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) with 16 total questions. 

Minimal wording adjustments were made to reflect the hypothetical client scenario (see Appendix C). 

TAM items assessed perceptions of ease of use, perceived usefulness, and behavioral intent related to 

immersive technologies on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) 

18 total questions. These items were included only after VR-related conditions (Conditions A and C) to 

capture participants’ attitudes toward immersive technology (see Appendix D).  

Each questionnaire included three open-ended reflection prompts (see Appendix E) designed to 

elicit insights into the clients’ experiences, spatial design implications, and participants’ reactions to the 

task. Although the think-aloud protocol did not yield sufficient verbal data for transcription, qualitative 

analysis incorporated written reflections and participant-generated design thinking artifacts, including 

affinity clusters and importance/difficulty matrices. Survey items were adapted by the researcher and 

reviewed by content experts to confirm appropriateness and relevance. All responses were anonymized 

and stored in a password-protected Microsoft account accessible only to the researcher. 

Instructional Condition Descriptions  

Virtual Reality Condition Description  

Participants in Condition A and Condition C completed an immersive walkthrough of the client 

scenario using the Enscape for SketchUp extension on the Varjo headset as shown in Figure 8. Prior to 

entering the VR environment, participants reviewed the written client scenario (Appendix G) to ensure 

consistent contextual framing across conditions. The VR environment represented a residential interior 
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aligned with the lived experiences of the two hypothetical clients. This same scenario was used across all 

conditions to maintain consistency in content and interpretation. 

The model was preloaded for participants and 

reset to a standardized starting location after each 

session to ensure that all participants viewed the same 

file version. Before each session, the VR scene was 

launched with standardized settings for orientation, 

scene setup, and camera height (preset at 5’7”). No 

modifications were made to lighting, materials, or 

model content between sessions. 

Participants were introduced to the physical 

boundaries of the standing area (see Figure 5) and 

instructed to use the Varjo controllers to explore the environment through forward, backward, left, and 

right movement. Navigation was restricted to the horizontal plane; objects could not be manipulated, and 

doors could not be opened. Participants were asked to interpret the home from the clients’ perspective, 

attending to usability, accessibility, and both practical and affective aspects of the space. 

Before beginning the walkthrough, participants completed a brief orientation to adjust headset 

settings (strap tension, interpupillary distance, and volume) and were provided a 1–2-minute acclimation 

period. During the simulation, which lasted between 8-10 minutes, participants were encouraged to 

verbalize observations in real time using a think-aloud protocol. 

The VR simulation did not include avatars or digital self-representation. Participants experienced 

the environment in first-person view only. This decision was made to avoid potential behavioral or 

perceptual effects associated with avatar embodiment and the Proteus Effect (Yee & Bailenson, 2007), 

allowing the study to focus specifically on spatial immersion and reflective interpretation. 

 

 

Figure 8 

Participant Using Varjo Headset With Enscape 

for Sketchup Extension 
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Design Thinking Recipe Description  

The design thinking recipe was developed as an ethnographic-inspired instructional intervention 

to foster cognitive empathy through collaborative, reflective, and user-centered analysis. Drawing from 

methods in human-centered design and participatory practices (Brown & Wyatt, 2024; Parks & Kim, 

2023), the recipe was structured to encourage effortful System 2 processing (Kahneman, 2015) and 

functioned either independently or in conjunction with the VR experience, depending on the assigned 

condition. Worksheets supporting three of the activities are shown in Figure 9, with full versions provided 

in Appendix F. 

Sessions were conducted in small 

groups of three to four participants and lasted 

approximately 55–60 minutes. The structured 

format included four sequential methods: 

persona construction, rose–bud–thorn 

reflection, affinity clustering, and 

importance/difficulty matrix. 

Persona Construction (10-15 

minutes). Participants independently 

constructed profiles for the two hypothetical 

clients using the Persona Profile worksheet 

(Appendix F). The LUMA Institute Persona 

Profile template prompted identification of 

goals, values, attitudes, and behavioral traits. This activity established a shared understanding of client 

identities and grounded subsequent design decisions and empathic reasoning. Participants drew on the 

written scenario, prior experience, or VR impressions, depending on the assigned condition.  

Rose, Bud, Thorn Reflection (10-15 minutes). Participants applied the Rose, Bud, Thorn 

framework (Appendix F) to identify and categorize spatial observations related to the clients’ experience. 

Figure 9 

Worksheets Used in the Design Thinking Recipe  

Note. Worksheets supported three of the four sequential 

activities in the Design Thinking Recipe. Complete 

versions are provided in Appendices F, G, and I.  
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Observations were organized into three categories: successes (rose), opportunities (bud), and challenges 

(thorn). Responses were recorded on color-coded sticky notes to allow flexible reorganization during later 

activities. 

Affinity Clustering (10-15 minutes). Participants synthesized observations through an affinity 

clustering exercise (as shown in Figure 10). Using a dry-erase board, sticky notes from the Rose, Bud, 

and Thorn activity were organized into thematic groupings. Collaboration was supported by neutral 

facilitation using a standardized prompt guide (Appendix F). Example prompts included, “Do any of these 

seem to go together?” and “Would you like to rename or move any of these clusters?” Final cluster 

groupings and labels were documented through photographs for later analysis. This phase supported the 

transition from surface-level observations to thematic synthesis and abstract reasoning. 

Importance/Difficulty Matrix (10-

15 minutes). In the final phase, participants 

individually completed an 

importance/difficulty matrix to prioritize 

collaboratively generated insights. Using a 

printed template (Appendix F), participants 

placed sticky notes into one of four quadrants: 

Quick Wins for the Client (high 

importance/low difficulty), Critical Design 

Challenges (high importance/high difficulty), Low-Hanging Design Extras (low importance/low 

difficulty), and Not Worth the Effort (low importance/high difficulty). Participants then engaged in a brief 

discussion and were permitted to revise placements. Final matrices were collected for analysis to examine 

how empathy-related insights informed design reasoning and prioritization. 

Combined Condition  

In the combined condition participants completed both the VR simulation and the design thinking 

recipe in a single, extended session. The VR walkthrough followed the same procedures and setup 

Figure 10 

Participants Actively Engaging in Affinity Cluster  
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described in Condition A. Due to headset and facilitator availability, a maximum of one participant could 

complete the simulation at a time, in a semi-private space. Those waiting for their turn remained in a 

public waiting space without additional framing or materials to preserve consistency in instructional 

exposure.  

After completing the VR walkthrough, participants were given a short break before transitioning 

into the design thinking recipe. The recipe followed the same instructions, materials, and sequencing as 

the standalone condition (see Appendix F). All phases, individual and group, were conducted as 

described, with participants permitted to draw on their recent VR impressions throughout the activities.  

No additional framing or instructional content was introduced between the two 

components, maintaining internal consistency and allowing the design thinking recipe to function as a 

reflective processing tool.  

Procedure  

During the recruitment period, potential participants contacted the researcher by email to express 

interest. The researcher’s email was provided in all recruitment materials (see Appendix B). After a 

participant expressed interest, the researcher sent a follow-up email with the Informed Consent Form 

(Appendix A). Participants were asked to review the materials and reply with their intent 

to participate and their availability.   

Participants were scheduled into groups based on reported availability. Group sizes were 

balanced as evenly as possible across sessions to maintain comparable interaction conditions. The order 

of instructional conditions was determined using a randomized counterbalanced sequence (see Figure 4) 

to control for potential order effects. 

At the start of each session, participants reviewed the written client scenario to ensure consistent 

contextual framing (see Figure 11; full text provided in Appendix G). Each instructional condition was  

conducted in a dedicated testing space, described in the Experimental Settings section. Materials, 

prompts, and facilitation procedures were standardized across sessions to maintain procedural 

consistency. 
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Figure 11 

Excerpt From the Design Scenario: Walter and Denise  

Walter and Denise are in their late 60s and have lived in their two-story, 2,000-square-foot home for 

over 30 years. They raised their three children there and have many memories in the house. Now, they 

want to stay in their home as they get older, but they know some changes need to be made 

so it’s easier and safer for them to live in.  

Note. The complete scenario is provided in Appendix G.  

Immediately following each instructional condition, participants completed the post-condition 

assessment administered through Qualtrics. The assessment included the MSES, the Technology 

Acceptance Model (for VR-related conditions), and three open-ended reflection prompts. Questionnaires 

were completed on personal devices when available, with university-issued devices provided as needed. 

The MSES and open-ended prompts were re-administered one week later to assess short-term retention of 

empathy-related responses. 

During VR instructional conditions, participants were encouraged to verbalize observations using 

a think-aloud protocol. Sessions were audio-recorded; however, verbal output was minimal and did not 

yield sufficient data for transcription or qualitative analysis. As part of the design thinking recipe, 

participants completed and submitted worksheets. All submitted materials were labeled with study ID 

numbers and stored securely. 

All study procedures received Institutional Review Board approval. Informed consent was 

obtained prior to participation (see Appendix A). Participants were reminded they could withdraw at any 

time without penalty. Identifiable information was stored separately from research data, and only the 

researcher had access to raw files. Study materials will be retained for three years and then destroyed in 

accordance with institutional policy.  
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Condition A  

In this instructional condition, participants completed a self-guided virtual walkthrough of the 

client’s home using the Varjo headset and Enscape for SketchUp extension (see Figure 12). They were 

oriented to the controls, provided a brief acclimation period, and instructed to interpret the space from the 

client’s perspective. The VR model was identical across sessions, with no embedded annotations or 

gamification features.  

Condition B (Design Thinking Recipe)  

Participants independently completed a persona profile and rose-bud-thorn reflection, followed 

by a group affinity clustering activity and an individual importance/difficulty matrix. Materials were 

provided as printed worksheets and sticky notes (Appendix F), and the clustering activity 

was facilitated using a standardized script (Appendix F). In addition to the written client scenario 

b) Still shot of SketchUp Model kitchen a) Still shot of SketchUp Model foyer   

Figure 12 

SketchUp Model 

c) Still shot of SketchUp Model bedroom d) Still shot of SketchUp Model bathroom 
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introduced at the start of the session, participants reviewed a 2D floor plan of the client’s home to provide 

spatial context for the design thinking tasks (see Figure 13; full version included in Appendix G).  

 

 

Condition C 

(Combined)  

Participants 

first completed the VR 

walkthrough, then 

transitioned into the full 

design thinking recipe. 

The VR environment 

and session space were 

identical to those described previously (see Figure 6 for the VR setup and Figure 13 for the 2D floor 

plan). A short break was scheduled between the two components.  

Post Experience Assessments  

Study participants completed a post-experience assessment after each instructional 

condition session, which included the MSES, TAM (when applicable), and three open-ended reflection 

questions (Appendices C–E). The MSES and open-ended reflection questionnaire were also re-

administered at one week to assess empathy retention. An overview of the procedures across 

all instructional conditions is provided in Figure 14.  

 

 

 

 

Figure 13 

2D Floor Plan, Floor 1 of Client Home from the Design 

Note. The floor plan was reviewed only in Condition B. The complete design 

scenario with floor plan is provided in Appendix G.  
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Data Analysis, Collection and Management  

Data was collected after each instructional condition and again at a one-week follow-up. 

Quantitative data included responses to the Multi-dimensional State Empathy Scale (MSES) and, for VR-

related sessions, the Technology Acceptance Model (TAM). The TAM measured perceived ease of use, 

perceived usefulness, attitude toward using VR, and intention to use VR. Qualitative data included open-

ended written reflections and Design Thinking artifacts, including affinity cluster boards and 

importance/difficulty matrices. 

All questionnaires were administered through Qualtrics and exported to Excel for analysis. 

Because the survey system did not automatically organize responses by condition within the repeated-

measures structure, responses were sorted manually using submission timestamps aligned with the session 

Figure 14 

Flow Chart of Study Procedures Across Experimental Conditions  

Note. This diagram summarizes the sequential steps for each instructional 

condition, with associated materials and appendices references. 
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schedule. Responses were organized by instructional condition but were not linked at the individual 

participant level across conditions. For this reason, analyses were conducted using descriptive statistics 

rather than within-subject comparisons. 

Duplicate survey submissions were removed prior to analysis. When calculating means and 

standard deviations, missing responses were excluded from the calculation and total Ns were adjusted 

accordingly. All data were anonymized and stored in a password-protected Microsoft OneDrive account 

accessible only to the researcher. Identifying information was stored separately from response data. Data 

will be retained for three years following completion of the study and then permanently deleted in 

accordance with institutional policy. 

Quantitative Analysis 

Descriptive statistics, including means and standard deviations, were calculated in Excel for each 

MSES subscale by instructional condition and time point. Because responses were not linked at the 

participant level across conditions, inferential statistical tests were not conducted. Findings are therefore 

reported descriptively to identify observable patterns across instructional conditions. 

Internal consistency of the MSES was evaluated using Cronbach’s alpha for each subscale at both 

the immediate and one-week administrations. Reliability estimates indicated good to excellent 

consistency across subscales, supporting use of the instrument within this sample. 

TAM responses were analyzed descriptively using pooled data from VR-related sessions. Means 

and standard deviations were calculated for each TAM subscale. Internal consistency was evaluated using 

Cronbach’s alpha. Because TAM responses could not be separated by condition or linked at the 

participant level, no condition-level comparisons were conducted. 

Qualitative Analysis: Open-Ended Reflections 

Open-ended responses from the immediate post and one-week follow-up were analyzed 

separately. A total of 157 meaning units were identified from immediate responses and 69 from one-week 
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responses. The unit of analysis was a distinct idea within a written response. When a sentence contained 

more than one idea, each idea was coded separately. 

For example, the response, “It’s a first-hand look at what problems could happen instead of just 

trying to guess,” was segmented into two meaning units: (1) VR provided a first-hand view of potential 

problems and (2) VR reduced the need to guess about design issues. This approach allowed individual 

concepts within a single sentence to be examined independently. 

An initial round of open coding was used to identify recurring ideas in the data. These ideas were 

then grouped into broader categories through iterative review and refinement. In the final stage of 

analysis, themes were examined in relation to Kahneman’s dual-process framework to determine whether 

responses reflected intuitive processing (System 1) or analytical reasoning (System 2). 

Meaning units were counted within each System category to describe overall patterns. In the 

immediate responses, 39 meaning units aligned with System 1 processing and 118 aligned with System 2 

processing. In the one-week responses, 14 meaning units aligned with System 1 processing and 55 

aligned with System 2 processing. These counts were used descriptively to support interpretation rather 

than for inferential comparison. 

To strengthen credibility, the committee chair independently reviewed immediate responses and 

identified recurring patterns, including visualization of space, understanding of dimensions, and increased 

awareness of client needs. Although this review did not use the same coding structure, the identified 

themes aligned conceptually with the final analytic categories. 

Qualitative Analysis: Affinity Cluster Artifacts 

Affinity cluster boards from Design Thinking sessions were transcribed and analyzed. Six boards 

were collected, representing three DT-only sessions and three Combined sessions. Across these sessions, 

92 coded cluster units were identified in the DT-only condition and 76 in the Combined condition. 

Cluster labels were consolidated into broader conceptual themes reflecting structured evaluation 

of spatial layout, infrastructure constraints, program reassignment, safety planning, and functional 

improvements. Percentage distributions were calculated within each instructional condition to describe 
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the relative prominence of each theme. The clustering process required participants to group related ideas, 

assign labels, and refine categories collaboratively. This structured synthesis was interpreted as evidence 

of analytical reasoning consistent with System 2 processing. 

Qualitative Analysis: Importance/Difficulty Matrices 

Completed importance/difficulty matrices from Design Thinking sessions were analyzed 

descriptively. For each participant, the number of items placed in each quadrant was recorded: high 

importance/low difficulty, high importance/high difficulty, low importance/low difficulty, and low 

importance/high difficulty. Total items per matrix were also recorded. 

Because matrices were labeled by participant ID and condition, within-subject comparisons were 

conducted for participants who completed both the DT-only and Combined conditions. For each matrix, 

the proportion of items placed in high-importance quadrants was calculated by dividing the total number 

of high-importance items by the total number of items on the matrix. This calculation provided a 

standardized measure of prioritization intensity across participants with differing total item counts. 

Directional changes in high-importance proportion between conditions were examined 

descriptively to identify within-subject shifts in prioritization. One participant did not complete matrices 

in both conditions and was excluded from the within-subject comparison. No inferential statistical tests 

were conducted. 
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Results 

Quantitative Findings 

Instrument Reliability 

Internal consistency of the Multi-dimensional State Empathy Scale was examined using 

Cronbach’s alpha across all condition-level observations. Reliability estimates were strong across 

subscales (Table 3). Cognitive empathy demonstrated high internal consistency, as did emotional 

empathy, behavioral empathy, and empathy in design context. 

Table 3 

Internal Consistency of MSES Subscales 

Subscale Number of Items Immediate 

Cronbach’s α 

One-Week 

Cronbach’s α 

Cognitive Empathy 4 .87 .88 

Emotional Empathy 4 .87 .87 

Behavioral Empathy 4 .91 .92 

Empathy in Design Context 4 .90 .92 

 

Internal consistency of the Technology Acceptance Model subscales was also examined. 

Reliability coefficients indicated acceptable to strong internal consistency across perceived ease of use, 

perceived usefulness, attitude toward using VR, and behavioral intention to use VR (Table 4). 

Table 4 

Internal Consistency of TAM Subscales 

Subscale Number of Items Immediate 

Cronbach’s α 

Perceived Ease of Use (PEOU) 5 .83 

Perceived Usefulness (PU) 5 .87 

Attitude Toward Using VR 4 .89 

Behavioral Intention to Use VR 4 .86 

Note. Reliability estimates reflect pooled responses from VR-related instructional conditions. 
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Immediate Post MSES Descriptive Statistics 

Immediate post-condition means and standard deviations for each instructional condition are 

presented in Table 5. Condition-level observations were evenly distributed across instructional groups 

(Condition A n = 8, Condition B n = 10, Condition C n = 8). 

Table 5 

Immediate Post Means and Standard Deviations by Instructional Condition MSES 

Subscale Condition A M (SD), N Condition B M (SD), N Condition C M(SD), N 

Cognitive Empathy 4.50 (0.48), 8  4.48 (0.43), 10 4.49 (0.39), 8 

Emotional Empathy 4.16 (0.68), 8 4.08 (0.65), 10 4.03 (0.45), 8 

Behavioral Empathy 4.63 (.046), 8 4.63 (0.41), 10 4.60 (.035), 8 

Empathy in Design Context 4.53 (0.51), 8 4.45 (0.51), 10 4.6 0(0.37), 8 

Note. N reflects condition-level observations within a repeated-measures design. All participants 

contributed responses to multiple instructional conditions. Condition A represents VR-only exposure. 

Condition B represents the design thinking recipe only. Condition C represents VR followed by the design 

thinking recipe. 

Across conditions, cognitive empathy scores were similar. Emotional empathy scores were lower 

than other subscales across all conditions. Behavioral empathy demonstrated the highest mean values 

overall. Empathy in design context scores were also consistently high. Immediate mean score patterns are 

visually represented in Figure 15. 

One-Week Follow-Up MSES 

Descriptive Statistics 

One-week follow-up means and standard 

deviations are presented in Table 6 and 

visually represented in Figure 16. 

Follow-up Ns varied slightly by subscale 

due to missing responses. Cognitive 

empathy responses were distributed as 

follows: Condition A n = 6, Condition B 

Figure 15 

Immediate MSES Mean Scores by Instructional Condition 
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n = 10, Condition C n = 4. Emotional and behavioral empathy responses ranged from n = 7 to n = 10 

depending on condition. Empathy in design context responses followed a similar distribution. 

Table 6 

One-Week Post Means and Standard Deviations by Instructional Condition MSES 

Subscale Condition A M (SD), N Condition B M (SD), N Condition C M (SD), N 

Cognitive Empathy 4.33 (0.54), 6  4.28 (0.57), 10 4.38 (0.60), 4 

Emotional Empathy 3.89 (0.70), 7 3.78 (0.76), 9 3.81 (0.80), 4 

Behavioral Empathy 4.54 (0.51), 7 4.43 (0.43), 10 4.50 (0.58), 4 

Empathy in Design Context 4.57 (0.53), 7 4.33 (0.43), 10 4.50 (0.58), 4 

Note. N reflects condition-level observations within a repeated-measures design. Follow-up completion 

varied across conditions. 

 

 

 

 

 

 

 

 

 

 

    

    

    

    

    

Mean patterns at one week remained generally consistent with immediate post-condition results. 

Cognitive and behavioral empathy scores remained high across conditions. Emotional empathy scores 

continued to reflect comparatively lower means. 

Figure 16 

One-week MSES Mean Scores by Instructional Condition 
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Technology Acceptance Model Findings 

Technology Acceptance Model responses were aggregated across VR-related instructional 

experiences (n = 19). Descriptive patterns indicated consistently high ratings across perceived ease of use, 

perceived usefulness, attitude toward using VR, and behavioral intention to use VR. Overall responses 

suggested that participants viewed the VR walkthrough as both usable and instructionally valuable for 

understanding the design scenario. Perceived usefulness reported the highest mean score (M = 4.59, n = 

19), indicating strong agreement that VR supported comprehension of the spatial environment (see Table 

7). Reliability estimates for TAM subscales are reported in Table 4. 

Table 7 

Technology Acceptance Model Results for the VR Experience 

Subscale Mean Standard Deviation N 

Perceived Ease of Use (PEOU) 4.48 .42 19 

Perceived Usefulness (PU) 4.59 .43 19 

Attitude Toward Using VR 4.61 .46 19 

Behavioral Intention to Use VR 4.16 .66 19 

 

Qualitative Findings 

Open-Ended Reflection Analysis 

Open-ended reflection responses were analyzed through meaning unit coding and thematic 

categorization aligned with Kahneman’s dual-process framework. Immediate post-condition responses 

yielded 157 total meaning units. Of these, 39 units were categorized as System 1–aligned and 118 as 

System 2–aligned. One-week follow-up responses yielded 72 total meaning units, including 14 System 1–

aligned and 55 System 2–aligned units. A complete record of meaning units, coding decisions, and 

thematic groupings is provided in Appendix H. 

System 1–aligned meaning units reflected perceptual and affective responses to the immersive 

experience. Final System 1 themes included: Perceptual immersion activating System 1 engagement, 
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System 1 cue recognition prompting cognitive empathy, System 1 activation through interactive spatial 

realism, Positive System 1 reaction to immersion, and System 1 affective empathy triggered by client 

identity cues. As one participant noted, “The VR allowed me to see the space to understand the needs of 

the people living there rather than just reading it on a paper.” This response was coded under System 1 

cue recognition prompting cognitive empathy, as it reflects immediate, perception-based understanding 

driven by visual immersion rather than extended analytical reasoning. 

System 2–aligned meaning units reflected analytical reasoning and structured interpretation of 

design considerations. Final System 2 themes included: System 2 perspective taking grounded in spatial 

function, System 2 identification of empathic design opportunities, System 2: Cognitive empathy through 

analytical interpretation of design requirements, System 2 spatial cognition supporting cognitive 

empathy, System 2 spatial reasoning informing cognitive empathy, and System 2 conceptual integration of 

empathy and design. As one participant noted, “It helped me visualize and understand the floorplan and 

problem situations better.” This response was coded under System 2 spatial reasoning informing 

cognitive empathy, as it demonstrates deliberate analysis of spatial layout and design challenges. 

Across both time points, the majority of coded meaning units aligned with System 2–oriented 

reasoning, indicating that participants most frequently engaged in analytical evaluation of spatial and 

client-related considerations rather than immediate affective responses. For full transparency of coding 

decisions, including all meaning units and their thematic categorization, see Appendix H. 

Affinity Cluster Theme Distribution 

Affinity cluster boards generated during Design Thinking sessions were analyzed to examine 

thematic patterns across instructional conditions. Consolidated conceptual themes and their percentage 

distributions are presented in Table 8. 
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Table 8 

Percentage Distribution of Affinity Cluster Themes by Instructional Condition 

Conceptual Theme DT-Only % (n = 92 units) Combined % (n = 76 units) 

Assessment of Existing Spatial Adequacy and Flow 13% 20% 

Aging-in-Place Adaptation and Safety Planning 1% 8% 

Bathroom Size and Infrastructure Constraints 20% 16% 

Bedroom Relocation and Program Reassignment 32% 29% 

Functional Prioritization and Reconfiguration 3% 1% 

Lighting and Environmental Quality Improvements 14% 13% 

Residential Continuity and Social Sustainability 0% 4% 

Infrastructure and Accessibility Constraints 2% 9% 

Structural Modification 3% 0% 

Note. Percentages reflect the proportion of coded affinity cluster meaning units within each instructional 

condition. Themes were derived through consolidation of raw cluster labels generated during Design 

Thinking sessions. Totals represent 92 coded units for the DT-only condition and 76 coded units for the 

Combined condition. 

Across both DT-only (Condition B) and Combined condition (Condition C), cluster content was 

primarily concentrated in themes related to Bedroom Relocation and Program Reassignment, Bathroom 

Size and Infrastructure Constraints, and Assessment of Existing Spatial Adequacy and Flow. Together, 

these categories accounted for the majority of coded cluster units in both conditions. 

In the DT-only condition (Condition B), Bedroom Relocation and Program Reassignment 

represented the largest proportion of cluster content, followed by Bathroom Size and Infrastructure 

Constraints and Lighting and Environmental Quality Improvements. In the Combined condition, a similar 

distribution was observed, with Bedroom Relocation and Program Reassignment and Assessment of 

Existing Spatial Adequacy and Flow representing the largest proportions. 

Themes related to Aging-in-Place Adaptation and Safety Planning appeared more frequently in 

the Combined condition than in the DT-only condition. However, these themes did not constitute the 

dominant focus of clustering activity overall. Across both conditions, cluster themes reflected structured 
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evaluation of spatial organization, infrastructure modification, and functional reconfiguration rather than 

affective responses. 

The clustering process required participants to synthesize observations, group related ideas, and 

assign conceptual labels (see Figure 17). The predominance of structural and functional categories 

supports interpretation of the Design Thinking sessions as eliciting analytical reasoning consistent with 

System 2 engagement. 

Importance/Difficulty Matrix Prioritization 

Within-subject comparisons of 

importance/difficulty matrices were conducted for 

participants who completed both the DT-only 

(Condition B) and Combined condition (Condition C). 

For each participant, the proportion of items placed in 

high-importance quadrants was calculated by dividing 

the total number of high-importance items (HI/LD and 

HI/HD) by the total number of items on the matrix. Results are summarized in Table 9 and an example of 

an Importance/Difficulty Matrix made by a participant during a Design Thinking session is shown in 

Figure 18. 

  

Figure 17 

Example Affinity Cluster Board from Design 
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Table 9 

Within-Subject Changes in High-Importance Prioritization Following VR Exposure 

Participant High Importance % 

Condition B 

High Importance % 

Condition C 
Direction of change 

1100 75% 80% Increase 

1105 80% 100% Increase 

1110 50% 80% Increase 

1120 57% 57% No Change 

1125 63% 57% Decrease 

1130 57% 60% Increase 

1135 33% 60% Increase 

1140 83% 100% Increase 

1150 100% 100% No Change 

Note. High-importance percentage reflects the proportion of items placed in high-importance quadrants 

(HI/LD and HI/HD) within each participant’s importance/difficulty matrix. Only participants with 

matrices from both DT-only and Combined conditions were included in this comparison (n = 9). 

Condition B represents the design thinking recipe only. Condition C represents VR followed by the design 

thinking recipe. 

Across participants, 6 of 9 

demonstrated an increase in the 

proportion of items categorized as 

high importance following VR 

exposure in the Combined condition. 

Two participants demonstrated no 

change, and one participant 

demonstrated a decrease. Several 

participants showed notable increases 

in prioritization intensity, with high-

importance proportions increasing by 

more than 20 percentage points. These findings indicate that, for most participants, immersive exposure 

was followed by a greater concentration of design considerations in high-importance quadrants during 

Figure 18 

Example Importance/Difficulty Matrix from Design Thinking 
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subsequent analytical prioritization. The shift reflects increased prioritization intensity rather than a 

consistent change in perceived difficulty. While the matrix task does not directly measure empathy, the 

observed pattern suggests that immersive exposure may heighten the perceived salience of design issues 

during structured evaluative tasks. 

Discussion 

Cognitive and Emotional Empathy Outcomes 

The purpose of this study was to examine virtual reality (VR) and ethnographic-inspired design 

thinking as instructional tools intended to support the development of cognitive empathy in undergraduate 

interior design students. Human-centered design (HCD) is emphasized as a core competency in CIDA-

accredited programs (CIDA, 2024), yet limited guidance exists regarding how cognitive empathy should 

be intentionally cultivated within studio-based curricula. As immersive technologies become more 

prevalent in design education, VR is increasingly positioned as a tool capable of enhancing empathic 

understanding (Kalantari & Neo, 2020; Lee et al., 2023). However, findings from this study indicate that 

VR immersion alone did not produce meaningful increases in cognitive empathy as measured by state-

based assessment, despite modest shifts in emotional empathy. 

Quantitative findings from the Multi-Dimensional State Empathy Scale (MSES) indicated overall 

stability in cognitive empathy scores across instructional conditions. Immediate post-intervention scores 

were nearly identical across VR-only (Condition A), design thinking-only (Condition B), and combined 

conditions (Condition C), with differences ranging between .01 and .02. At the one-week post assessment, 

the combined condition demonstrated a slight increase of approximately .10 compared to the other 

conditions; however, overall differences remained minimal. These results indicate that instructional 

modality did not meaningfully influence measured cognitive empathy among participants. 

Emotional empathy scores reported on the MSES demonstrated greater variability across 

conditions than the cognitive empathy subscale. Immediate post scores ranged from a high mean of 4.16 

to a low mean of 4.03 across the three instructional conditions. At the one-week post assessment, 

Condition A maintained the highest emotional empathy mean (M = 3.89, n = 7), while Conditions B and 
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C reported slightly lower means relative to their immediate scores. Despite these small shifts, emotional 

empathy scores remained comparatively lower than other MSES subscales across all conditions. 

Analytical Reasoning in Participant Reflections 

Qualitative reflection data indicated evidence of System 2 analytical processing. Immediate 

responses yielded 81 units categorized as analytical spatial reasoning supporting empathy, compared to 37 

units reflecting analytical perspective-taking grounded in lived experience. A substantial portion of the 

analytical units reflected conceptual integration of empathy and design, emphasizing the perceived 

relationship between design decisions and empathic understanding. Many responses described VR as 

helping participants “connect” with clients; however, fewer statements referenced clients’ daily routines, 

functional patterns, or embodied experiences within the space. Instead, reflections frequently focused on 

layout evaluation, feasibility of design solutions, and potential modifications to the built environment. 

This distribution suggests that although analytical engagement was present, it was more often directed 

toward design problem solving than toward sustained interpretation of the client’s lived context. 

Participants demonstrated System 2 analytical engagement when reflecting on the design 

scenario. However, this reasoning primarily supported evaluation of design decisions rather than extended 

perspective-taking. As a result, analytical processing aligned more closely with professional design 

reasoning than with cognitive empathy. This pattern helps explain the stability observed in MSES 

cognitive empathy scores across instructional conditions. 

Dual-Process Interpretation of Design Reasoning 

Interpreting these results through dual-process theory provides additional insight into the patterns 

observed across conditions. As discussed in the literature review, immersive environments such as VR 

often trigger rapid intuitive judgments associated with System 1 processing. In this study, participants 

appeared to anchor quickly to the most immediate design problem—relocating the primary bedroom to 

the first-floor office—after reading the scenario and engaging with the design environment. Kahneman 

(2015) notes that System 1 prioritizes constructing a “coherent story” from available cues, even when that 

story is based on incomplete information. Although System 2 activation was present in participant 
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reflections, this analytical reasoning more frequently focused on refining design solutions than on 

reframing the clients lived experience. 

The findings from this study suggest that additional instructional scaffolding may be necessary to 

help students engage cognitive empathy skills within design scenarios. Although both System 1 and 

System 2 processing were evident in participant reflections, students frequently approached the scenario 

from a designerly problem-solving perspective. Because participants were not constrained to remain in a 

problem-framing stage, they tended to rely on familiar solution-oriented reasoning when interpreting the 

scenario. As noted by Kahneman (2015), without deliberate cognitive scaffolding users may fall victim to 

cognitive illusions, relying on surface impressions rather than engaging in deeper mentalization. If 

interior design programs are expected to ensure student mastery of human-centered design competencies 

outlined by CIDA (2024), these findings suggest that structured instructional pauses emphasizing 

observation and interpretation may help shift attention toward deeper engagement with client perspective 

before solution development, an approach consistent with staged design thinking processes that prioritize 

empathic understanding before ideation (Brown & Wyatt, 2024). 

Virtual Reality as a Spatial Understanding Tool 

Participants frequently referenced VR as aiding their understanding of the size and layout of the 

space. Responses such as “It gave me a better understanding of how the space is actually laid out” 

appeared repeatedly in questionnaire responses. The perceived value of VR as a spatial visualization tool 

was also supported by Technology Acceptance Model (TAM) results, where Perceived Usefulness (PU) 

reported a mean score of 4.59 (n = 19). However, these reflections centered primarily on spatial 

comprehension and provided limited evidence that VR alone facilitated deeper empathic interpretation of 

the client’s lived experiences. This pattern supports existing research suggesting that while immersive 

environments can enhance spatial awareness, they do not necessarily lead to measurable gains in 

cognitive empathy without additional instructional support (Sora-Domenjó, 2022; Soudhamini, 2024; 

Stavroulia & Lanitis, 2019). 
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Early discussions of immersive VR raised concerns that the emotional intensity of immersive 

environments might create a halo effect, leading users to overestimate the empathic insight gained 

through the experience. Findings from this study suggest that perceptual framing may occur earlier in the 

process, beginning with the written design scenario itself. Participants read the scenario immediately 

before engaging in each condition, which introduced the clients’ needs and highlighted specific spatial 

challenges within the home. As a result, many participants anchored quickly to the most visible design 

issue, relocating the primary bedroom—before exploring other aspects of the client’s lived environment. 

In this context, the scenario narrative may have shaped participants’ initial interpretations of the space, 

reinforcing a solution-oriented mindset during subsequent analysis. 

Scenario Framing and Designerly Problem Solving 

Participants were provided with written information describing the clients’ routines and needs 

before beginning each condition. However, during subsequent design thinking discussions, students did 

not return to the scenario narrative to reconsider the clients’ daily experiences or routines. Instead, 

conversation remained centered on spatial feasibility and potential design modifications. References to 

the occupants were typically framed in general terms such as “clients” or “users,” with only one 

participant referencing Walter and Denise by name in reflection responses. Although students 

occasionally used terms such as “needs,” “feelings,” “comfort,” and “struggles,” these statements tended 

to remain generalized rather than grounded in specific interpretations of the clients’ lived experiences 

within the home (see Figure 19). This pattern suggests that once an initial interpretation of the design 

problem was established, subsequent analytical reasoning focused primarily on refining spatial solution 

rather than revisiting the clients’ narrative context. 

 

 



56  

Affinity clustering from 

the combined VR and design 

thinking condition (Condition C) 

produced fewer but more 

consolidated thematic groupings 

compared to the design thinking 

condition (Condition B) alone. 

While the core spatial issues 

identified across conditions 

remained largely consistent, 

participants in the combined 

condition (Condition C) appeared 

to organize related observations 

into broader thematic categories 

during reflection. An example of a 

participant created affinity cluster 

can be found in Figure 20. 

 

 

 

 

 

 

 

 

 

Figure 19 

Example Persona Profile Developed by Participants During DT 

Note. This persona profile was created by an individual 

participant after reading the written design scenario during 

Condition B design thinking only.  

Figure 20 

Example Affinity Clustering Process Used During the Design 
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Synthesis of Findings 

Taken together, the findings from this study suggest that instructional modality alone did not 

substantially influence the development of cognitive empathy among participants. These relationships are 

summarized in the conceptual model presented in Figure 21. Quantitative results indicated minimal 

variation in MSES cognitive empathy scores across conditions, while qualitative reflections demonstrated 

analytical engagement that was primarily directed toward spatial problem identification and design 

feasibility. Participants frequently reported that VR improved their understanding of the layout and size of 

the home, reinforcing its value as a spatial visualization tool within interior design education. However, 

reflections referencing client needs, emotions, or challenges often remained generalized rather than 

grounded in specific interpretations of the client’s lived experiences. These patterns suggest that while 

immersive visualization and reflective design activities can support analytical engagement with a design 

Figure 21 

Conceptual Model of Cognitive Processing Observed During the Study 

Note. The model illustrates how scenario exposure and VR-supported spatial understanding contributed to 

analytical design reasoning focused on solution development, resulting in limited shifts in cognitive empathy. 

The alternative pathway demonstrates how instructional scaffolding emphasizing observation and 

interpretation may support deeper perspective-taking and cognitive empathy development. 
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problem, they may not independently prompt sustained empathic perspective-taking without additional 

instructional framing.  

Study Limitations 

While efforts were made to standardize delivery across instructional conditions and address 

threats to internal validity, several limitations should be considered when interpreting the findings. 

Longitudinal Matching of Survey Responses 

Immediate and one week follow-up survey responses could not be matched at the individual 

participant level. As a result, empathy retention was examined only at the group level. This restriction 

prevented within participant comparisons across time and limited the ability to examine individual 

trajectories of empathy development.  

Quasi Experimental Design 

Participants rotated through all instructional conditions using a counterbalanced sequence. 

However, the study did not include a traditional control group and session timing could not be fully 

randomized due to scheduling and equipment availability. These conditions limit the strength of causal 

claims regarding the relative effects of the instructional modalities. 

Sample Size and Institutional Scope 

The study involved a small sample of upper-level interior design students from a single CIDA 

accredited program at a public university located in the Midwest United States. Although appropriate for 

exploratory educational research, the limited sample size and single program context constrain the 

generalizability of findings to other student populations, institutions, or design disciplines. 

Learning Carryover Across Conditions 

Participants experienced all instructional conditions during the study. Even with 

counterbalancing, exposure to earlier activities may have influenced reasoning during later conditions. 

Participants could have applied insights gained during one instructional modality while completing 

another. This carryover effect may reduce the distinctness between instructional conditions and limit 

interpretation of modality specific outcomes. 
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Measurement Alignment with the Construct 

The study examined cognitive empathy development within a design problem context. The Multi-

dimensional State Empathy Scale measures momentary empathetic responses but does not directly 

evaluate how empathy influences design decisions or design outcomes. As a result, the study measures 

shifts in self-reported empathy rather than demonstrated empathetic reasoning within a completed design 

solution. 

Novelty Effects of Immersive Technology 

For participants with limited prior experience using immersive technologies, the VR environment 

may have introduced novelty effects that heightened emotional engagement or perceived realism. 

Although acclimation periods and neutral framing were used to reduce this influence, novelty may still 

have affected participant responses. 

Group Interaction During Design Thinking Activities 

Several components of the design thinking recipe involved collaborative clustering and 

prioritization activities. While collaboration reflects authentic design practice, group discussion may have 

influenced individual reasoning and interpretation of the design problem. 

Self-Report Measures 

Quantitative and qualitative measures relied on participant self-report through the Multi-

dimensional State Empathy Scale, the Technology Acceptance Model, and open-ended reflections. Even 

when anonymous and based on validated instruments, self-report measures remain susceptible to social 

desirability bias and perceived expectations. 

Researcher Facilitation 

The researcher facilitated affinity clustering sessions and managed timing and transitions between 

activities. Although standardized scripts were used to maintain consistency, facilitator presence may have 

introduced subtle influence during group interactions. 
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Technology Constraints 

The VR experience was delivered through the Enscape extension within SketchUp using a Varjo 

headset. The platform allowed spatial walkthrough but did not support interactive actions such as object 

manipulation or annotation. While this limitation helped maintain focus on spatial perception, it reduced 

the level of interaction available to participants. 

Framing of Empathy Within the Instructional Activities 

The study assumed that immersive exposure to the design scenario might support empathy 

development. Findings suggest that participants required clearer instructional framing to focus 

specifically on cognitive empathy rather than general emotional engagement with the environment. 

Without explicit prompts directing attention toward analytical interpretation of the client’s lived 

experience, participants may have relied more heavily on intuitive impressions. 

Participant Time Commitment and Session Length 

Participation required approximately three hours to complete all instructional conditions and 

assessments. This time commitment created challenges for recruitment and scheduling due to students’ 

academic workload, employment responsibilities, and personal obligations. Extended session length may 

also have introduced participant fatigue during later activities and questionnaires. 

Despite these limitations, the study provides insight into how virtual reality and structured design 

thinking activities influence empathy development within interior design education. The constraints 

identified above also suggest several directions for future research. 

Future Research 

Future research should extend the pedagogical implications suggested by the results while 

addressing procedural and methodological limitations identified in the study. Several directions warrant 

further investigation. 

One area for future work involves the instructional framing of empathy development during 

immersive experiences. The present study was structured primarily from a research perspective rather 

than a classroom implementation perspective. Future studies should examine how instructor-led framing, 
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structured prompts, and periodic checkpoints influence students’ cognitive processing during immersive 

activities. Instructor intervention could include guided questions, redirection during moments when 

students begin shifting toward solution generation, and reminders to return to problem framing. Such 

scaffolding may help students maintain attention on understanding user experiences rather than 

prematurely engaging in design problem solving. Investigating how structured instructional guidance 

shapes reflective processing would provide clearer insight into how immersive tools function within 

authentic design pedagogy. 

Future research should also examine how interactivity within virtual environments influences 

empathy development. The VR environment used in this study consisted of a static but realistically 

rendered walkthrough. While this format allowed participants to experience the space at full scale, it did 

not actively prompt deeper engagement with the client narrative. Subsequent studies could explore 

environments that incorporate narrative storytelling and interactive decision points during the 

walkthrough. For example, moments within the environment could introduce contextual information 

about how the fictional clients interact with specific spaces, prompting participants to reflect on user 

needs while navigating the environment. More advanced approaches could incorporate gamified decision 

systems in which students make choices while moving through the environment, allowing researchers to 

examine how those decisions relate to reflective reasoning processes. 

A third direction involves further investigation of how immersive environments connect to 

analytical reasoning in design decision making. Although this study examined empathy outcomes using 

the Multi-dimensional State Empathy Scale, future research should incorporate additional assessment 

methods capable of capturing how students translate empathic insight into design reasoning. Measures 

that evaluate the rationale behind design decisions could help determine whether students are engaging in 

reflective, analytical processing associated with System 2 thinking. Linking empathic understanding to 

observable design reasoning would provide stronger evidence regarding how immersive and reflective 

instructional methods influence human-centered design practices. 
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Future work should also explore the role of instructional sequencing within design education. The 

sequence used in this study, immersive experience followed by structured design thinking activities, 

mirrors the process through which designers often encounter client information before engaging in 

structured analysis. Additional research should examine how this sequencing functions within longer 

instructional contexts, particularly within studio courses where design activities unfold over extended 

periods. Integrating immersive experiences with structured reflection across multiple stages of a design 

project may provide a more comprehensive understanding of how empathy develops throughout the 

design process. 

Finally, future research should investigate how immersive and reflective empathy-building 

strategies function when embedded within full studio-based learning environments. Participation in this 

study required approximately three hours of total engagement distributed across the three instructional 

conditions rather than a single extended session. While manageable within a research setting, this format 

differs from the iterative structure of studio courses where students revisit client understanding, reflection, 

and design development over longer periods of time. Future studies implemented within semester-long 

studio projects would allow researchers to examine how empathy development evolves as students 

repeatedly cycle between experiential understanding, analytical reflection, and design decision making.  

Collectively, these directions suggest that the most productive line of inquiry lies in refining 

pedagogical strategies for integrating immersive technologies and reflective design methods within 

interior design education. Continued investigation of instructional framing, interactive immersion, and 

analytical design reasoning will help clarify how educators can intentionally structure learning 

environments that support the development of cognitive empathy and human-centered design thinking. 

Conclusion 

The purpose of this study was to determine whether virtual reality holds meaningful value within 

interior design education and whether educators should invest time integrating immersive technologies 

into design curricula. A secondary purpose was to explore whether immersive experiences alone support 

empathy development or whether reflective instructional strategies improve how students interpret user 
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needs. The central question focused on whether VR environments contribute to cognitive empathy 

development and how structured design thinking processes influence that outcome. 

The findings indicate that immersive experience alone does not reliably produce cognitive 

empathy (Martingano et al., 2021). While VR enabled students to visualize space and understand spatial 

conditions at full scale, immersion did not consistently prompt reflective perspective taking. Participants 

frequently shifted toward problem solving rather than sustained consideration of how the fictional clients 

experienced the environment, reflecting a reliance on rapid, intuitive processing (Kahneman, 2015) and 

contrasting with design thinking frameworks that prioritize problem framing (Brown & Wyatt, 2024). 

The comparison of instructional conditions clarifies how different pedagogical approaches 

influence this process. The VR only condition closely resembles how immersive tools are often used in 

design education. Students walk through environments to review spatial relationships, proportions, and 

design decisions. This approach supports spatial understanding (Gomes et al., 2020; Lee et al., 2023) but 

does not necessarily encourage deeper reflection on the lived experiences of users. The design thinking 

condition mirrors instructional strategies commonly used in studio courses, where educators introduce 

structured processes that guide students through stages of analysis and interpretation. These activities help 

students slow their thinking and organize information about user needs (Brown & Wyatt, 2024; Norman, 

2013). The combined condition, in which immersive experience was followed by structured design 

thinking activities, supported a more integrated approach. Experiencing the environment first provided a 

spatial reference point, while the subsequent reflective process supported deeper interpretation of user 

needs. 

These findings also highlight a broader challenge within interior design education. Students are 

asked to engage with complex spatial and technical concepts while simultaneously developing sensitivity 

to human experience, as required in human-centered design frameworks (CIDA, 2024). Many students are 

still learning fundamental design principles and spatial reasoning skills when educators begin introducing 

ideas related to empathy and human centered design. Without explicit instruction and reinforcement, 

students often default to solution generation rather than sustained interpretation of user experiences. 
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Design education therefore faces the challenge of consistently integrating problem framing and 

empathetic reasoning alongside technical skill development. 

The dual process framework used in this study provided a useful lens for understanding this 

pattern. Immersive environments readily activate fast intuitive reactions associated with immediate 

perception and spatial interpretation. These responses help students quickly grasp environmental 

conditions but do not automatically lead to reflective analysis of user needs. Structured design thinking 

activities help shift attention toward slower analytical reasoning processes that support perspective taking 

and interpretation. While this framework helped explain how students responded to the instructional 

conditions, its value lies primarily in clarifying the relationship between immersive experience and 

reflective reasoning rather than prescribing a single theoretical model for future research. 

The study also contributes to discussions about empathy within interior design education. 

Students appear highly trained to generate design solutions, a tendency shaped by earlier educational 

experiences that reward rapid problem solving. As a result, students often move directly toward design 

responses even when the goal of an activity is to understand user experiences. Empathy development 

therefore requires explicit instructional framing. Educators must actively guide students to distinguish 

between understanding the problem and solving it. Emphasizing problem framing as a distinct phase 

within the design process may help students engage more deeply with the human dimensions of design 

challenges. 

For educators to consider the role of immersive technologies in the classroom, these findings 

suggest that VR should be viewed as a supporting tool rather than a complete pedagogical strategy. 

Immersive environments provide valuable spatial insight and experiential understanding, but they do not 

independently foster the reflective reasoning necessary for human centered design. When paired with 

structured reflective activities, VR can support how students interpret user needs and environmental 

conditions. 

Virtual reality will likely play an increasing role in design practice and education as immersive 

technologies become more accessible. At the same time, the results of this study suggest that 
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technological immersion alone cannot replace the human dimension of design thinking. Empathy 

develops through deliberate reflection, interpretation, and discussion of human experience (Bertrand et 

al., 2018; Martingano et al., 2021). As immersive tools continue to evolve, the responsibility of design 

educators will remain the same: to ensure that emerging technologies enhance rather than replace the 

human understanding at the center of the design process. 
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Appendix B 

Recruitment 

Subject: Invitation to Participate in Research Study on Interior Design and VR  

 

Dear [Student's Name],  

 

I hope this message finds you well. My name is Megan Williams, and I am a faculty member in the 

Interior Design program at Central Michigan University. I am also completing my M.F.A. thesis in 

Design Thinking through Radford University. My research looks at how virtual reality (VR) simulations 

and design thinking activities can support empathy and decision-making in interior design.  

As part of this study, I am inviting interior design students to participate in VR-based design activities 

followed by group discussions. The study will take about 3 hours total, split into several sessions over 8 

weeks. In these sessions, you will explore a VR simulation of a home environment and take part in 

structured design thinking exercises.  

 

Why Participate?  

• Gain hands-on experience with VR technology in a design setting.  

• Contribute to research that aims to improve interior design education.  

• Help explore how empathy influences the design process.  

 

Important Details:  

• Duration: About 3 hours total, scheduled across multiple sessions over 8 weeks.  

• Compensation: Participants will receive a $50 gift card as a thank-you for their time.  

 Confidentiality: All data will be kept confidential, and no personal identifiers will be  

used in reporting results.  

• Voluntary Participation: Participation is completely voluntary, and you may withdraw 

at any time without penalty or impact on your academic standing.   

 

 

If you are interested in participating, or if you have any questions, please contact me at 

willi19m@cmich.edu or (989)774-1845. More detailed information and a consent form will be provided 

if you choose to join the study.  

 

Thank you for considering this opportunity to contribute to research in interior design!  

 

Megan Williams  

Assistant Professor | Department of Fashion, Interior Design and Merchandising  

EHS 342 | Central Michigan University  

195 Ojibway Court | Mount Pleasant, MI 48859  

P: 989-774-1845 | E: willi19m@cmich.edu  

Interior Design Program 
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Appendix C 

Multi-dimensional State Empathy Scale (MSES) Post-Scenario Survey 

Instructions: 

Thank you for completing the design scenario. The following questions will ask you to reflect on your 

emotional and cognitive responses to the scenario you just experienced. Please answer the questions 

based on your feelings and thoughts immediately after going through the scenario (whether through VR, 

VR + Design Thinking, or Design Thinking only). There are no right or wrong answers, and we are 

interested in your honest reactions. 

1 = Strongly Disagree 

2 = Disagree 

3 = Neutral 

4 = Agree 

5 = Strongly Agree 

 

Cognitive Empathy (Perspective Taking) 

These questions assess your ability to understand the individuals involved in the design scenario and 

consider their perspectives. 

1. I can easily imagine what the individuals in the design scenario might be 

feeling. 
1 2 3 4 5 

2. I understand why the individuals in the scenario have specific needs or 

preferences. 
1 2 3 4 5 

3. I can see the world from the perspective of the people involved in this 

scenario. 

1 2 3 4 5 

4. I can identify the challenges the individuals in this scenario might face 

in the space being designed. 

1 2 3 4 5 

 

Emotional Empathy (Emotional Resonance) 

These items assess how much you emotionally resonate with the individuals involved in the design 

scenario. 
1. I feel a sense of concern for the people in this scenario. 1 2 3 4 5 

2. I feel empathy towards the individuals' experiencing difficulties in the 

scenario. 
1 2 3 4 5 

3. I felt emotionally moved by the scenario. 1 2 3 4 5 

4. When I think about the needs of the individuals in this scenario, I feel a 

strong emotional connection. 
1 2 3 4 5 
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Behavioral Empathy (Supportive Actions) 

These items measure how likely you are to act in ways that show empathy toward the individuals in the 

design scenario. 

1. After thinking about the scenario, I feel like I would be motivated to 

make changes to the space based on the needs of the individuals 
involved. 

1 2 3 4 5 

2. I would consider making adjustments to my design if I learned that the 

individuals involved had specific needs or preferences that were not 

initially considered. 

1 2 3 4 5 

3. When designing a space, I feel it is important to address both functional 
and emotional needs, though it may depend on the situation. 

1 2 3 4 5 

4. I would be willing to involve the users in the design process to ensure 

their needs are being met, but I might also rely on my professional 

expertise to guide decisions. 

1 2 3 4 5 

 

Empathy in Design Context 

These questions assess how empathy influences your approach to the design of spaces after engaging 

with the scenario. 

1. I believe understanding the emotional and functional needs of users is 

important when designing a space, although there may be situations 

where other factors take precedence. 

1 2 3 4 5 

2. While designing a space, I often think about how it can impact people’s 

emotions, but I also consider other practical concerns. 

1 2 3 4 5 

3. After thinking about the scenario, I feel more aware of the potential 

impact that my design could have on the individuals who will use the 
space. 

1 2 3 4 5 

4. The scenario has made me reflect on how comfort and accessibility 

could influence my design choices, though I still think about other 

aspects as well. 

1 2 3 4 5 
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Multi-dimensional State Empathy Scale (MSES) 1 Week Post-Scenario Survey 

Instructions: 

Thank you for completing the design scenario last week. The following questions will ask you to reflect 

on your emotional and cognitive responses to that experience. Please answer based on how you 

remember feeling and thinking immediately after going through the scenario (whether through VR, VR 

+ Design Thinking, or Design Thinking only). 

 

1 = Strongly Disagree 

2 = Disagree 

3 = Neutral 

4 = Agree 

5 = Strongly Agree 

 

Cognitive Empathy (Perspective Taking) 

These questions assess your ability to understand the individuals involved in the design scenario and 

consider their perspectives. 

1. I can easily imagine what the individuals in the design scenario might be 

feeling. 
1 2 3 4 5 

2. I understand why the individuals in the scenario have specific needs or 

preferences. 
1 2 3 4 5 

3. I can see the world from the perspective of the people involved in this 

scenario. 

1 2 3 4 5 

4. I can identify the challenges the individuals in this scenario might face 

in the space being designed. 

1 2 3 4 5 

 

Emotional Empathy (Emotional Resonance) 

These items assess how much you emotionally resonate with the individuals involved in the design 

scenario. 
1. I feel a sense of concern for the people in this scenario. 1 2 3 4 5 

2. I feel empathy towards the individuals' experiencing difficulties in the 

scenario. 
1 2 3 4 5 

3. I felt emotionally moved by the scenario. 1 2 3 4 5 

4. When I think about the needs of the individuals in this scenario, I feel a 

strong emotional connection. 
1 2 3 4 5 



78  

Behavioral Empathy (Supportive Actions) 

These items measure how likely you are to act in ways that show empathy toward the individuals in the 

design scenario. 

1. After thinking about the scenario, I feel like I would be motivated to 

make changes to the space based on the needs of the individuals 
involved. 

1 2 3 4 5 

2. I would consider making adjustments to my design if I learned that the 

individuals involved had specific needs or preferences that were not 

initially considered. 

1 2 3 4 5 

3. When designing a space, I feel it is important to address both functional 
and emotional needs, though it may depend on the situation. 

1 2 3 4 5 

4. I would be willing to involve the users in the design process to ensure 

their needs are being met, but I might also rely on my professional 

expertise to guide decisions. 

1 2 3 4 5 

 

 

Empathy in Design Context 

These questions assess how empathy influences your approach to the design of spaces after engaging 

with the scenario. 

1. I believe understanding the emotional and functional needs of users is 

important when designing a space, although there may be situations 

where other factors take precedence. 

1 2 3 4 5 

2. While designing a space, I often think about how it can impact people’s 

emotions, but I also consider other practical concerns. 

1 2 3 4 5 

3. After thinking about the scenario, I feel more aware of the potential 

impact that my design could have on the individuals who will use the 
space. 

1 2 3 4 5 

4. The scenario has made me reflect on how comfort and accessibility 

could influence my design choices, though I still think about other 

aspects as well. 

1 2 3 4 5 
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Appendix D 

Technology Acceptance Model (TAM) Survey 

Instructions:  

Please respond to the following questions based on your experience with the VR simulation during the 

design scenario. The statements assess your perceptions of the technology you used, including how easy it 

was to use and how useful you think it is for your design process. Please answer honestly. 

1 = Strongly Disagree 

2 = Disagree 

3 = Neutral 

4 = Agree 

5 = Strongly Agree 

 

Perceived Ease of Use (PEOU) 

These items assess how easy it was for you to use VR technology.  

1. I found the VR simulation easy 

to use.  
1 2 3 4 5 

2. Interacting with the VR system 

was straightforward and 

clear. .  

1 2 3 4 5 

3. I didn’t need much effort to 

learn how to use the VR system 

for this design scenario.  

1 2 3 4 5 

4. I felt comfortable using the VR 

simulation during the design 

process.  

1 2 3 4 5 

5. Using the VR simulation was 

free of confusion or 

difficulties.  

1 2 3 4 5 

 

  



80  

Perceived Usefulness (PU) 

These items assess how useful VR technology was for the design task.  

1. The VR simulation helped me 

better understand the design 

space I was working with.  

1 2 3 4 5 

2. Using VR technology 

improved the quality of my 

design process.  

1 2 3 4 5 

3. The VR system made it easier 

for me to visualize the design 

scenario.  

1 2 3 4 5 

4. I believe using VR in this study 

helped me consider different 

perspectives more effectively.  

1 2 3 4 5 

5.  The VR simulation enhanced 

my ability to empathize with 

the users of the space.  

1 2 3 4 5 

 

Attitude Toward Using VR 

These items assess your general attitude toward using VR technology in interior design education.  

1. I enjoyed using the VR 

simulation for this study.  
1 2 3 4 5 

2. I think VR is a valuable tool for 

interior design education.  
1 2 3 4 5 

3. I would recommend using VR 

to others in my field of study.  
1 2 3 4 5 

4. I feel that VR is a technology I 

would use again for design 

tasks in the future.  

1 2 3 4 5 
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Behavioral Intention to Use VR 

These items assess your intention to use VR in the future for design-related tasks.  

1. These items assess your 

intention to use VR in the 

future for design-related tasks.  

1 2 3 4 5 

2. I would be open to using VR 

again for design-related tasks.  
1 2 3 4 5 

3. I intend to use VR in my future 

interior design courses or 

professional practice.  

1 2 3 4 5 

4. I would consider using VR as a 

regular part of my design 

workflow moving forward.  

1 2 3 4 5 
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Appendix E 

Reflection 

1. How did your experience with the VR simulation influence your understanding of the design 

scenario?  

 

 

2. In what ways did using VR (or VR + Design Thinking) change your approach to solving the design 

problem compared to traditional methods?  

 

 

3. After experiencing the VR simulation, how would you describe the relationship between design and 

empathy? Do you think VR helped you connect more deeply with the users?  

 

 

Reflection (one week) 

 

1. Now that a week has passed since you experienced the VR simulation, how do you think it 

influenced your understanding of the design scenario at the time?  

 

2. Thinking back on the VR experience (or VR + Design Thinking), in what ways do you think it 

changed or enhanced your approach to solving the design problem compared to how you might 

have approached it before?  

 

3. A week after experiencing the VR simulation, how would you describe the connection between 

design and empathy? Do you feel that using VR helped you connect with the users on a deeper 

level?  
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Appendix F 

Participant Instruction Scripts 

To ensure consistency across sessions, the researcher used a scripted set of verbal instructions for each 

instructional condition. These scripts were delivered aloud prior to the start of each session and followed 

a neutral, supportive tone. Instructions were designed to establish participant comfort, define task 

expectations, and frame the session without biasing participant responses or performance. 

 

Virtual Reality Condition – Spoken Instructions 

(To be read aloud by the researcher immediately before the participant begins the VR session) 

 

Welcome and Setup 

“Hi [Participant Name], thank you for participating today. In this part of the study, you’ll be exploring a 

virtual home environment using the VR headset.” 

 

“This experience is designed to help you better understand how the clients in your scenario might 

experience their space. Please take a moment to adjust the headset so it feels comfortable. You can adjust 

the head strap tension, lens spacing, and volume as needed.” 

 

VR Navigation and Boundaries 

“You’ll be standing in a 10-foot by 8-foot area. Please stay within this space during your session. You can 

use the hand controllers to move around the virtual model. You’ll be able to walk forward, backward, left, 

and right, but you won’t be able to open doors or interact with any objects. “ 

 

“Try to move as naturally as you would in a real home. There’s no required path—you’re free to explore at 

your own pace.” 

 

Purpose 

“As you move through the home, I’d like you to imagine what it might be like to live there from the 

clients’ point of view. Consider their routines, needs, and any potential challenges they might face in the 

space.” 

 

Acclimation Period 

“I’ll give you about one to two minutes to get used to the environment before we begin the next step. 

During that time, feel free to explore casually and adjust your focus.” 

 

Think-Aloud Reminder (if applicable) 
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“Once you feel comfortable, I may ask you to describe your thoughts out loud as you explore. There are 

no right or wrong answers—just share what comes to mind.” 

 

Closing 

“Do you have any questions before we begin?” 

Design Thinking Recipe – Spoken Instructions 

(To be read aloud by the researcher sequentially with the flow of the recipe) 

Welcome and Overview 

“Hi everyone, thank you for participating today. In this session, you’ll be working through a series of four 

short exercises that help you think more deeply about the clients’ needs, challenges, and experiences in 

their home.” 

 

“Some parts will be individual, and others will be collaborative. You’re encouraged to talk openly, ask 

questions, and share ideas where appropriate. There are no right or wrong answers—just thoughtful 

interpretations based on your perspective as a designer.” 

 

Step 1 – Persona Construction (Individual, with optional discussion) 

“We’ll begin by creating persona profiles for each of the two clients. This is an individual activity. You’ll 

each complete your own Persona Profile worksheet, using your personal interpretation of the clients’ 

routines, physical and emotional needs, values, and environmental challenges.” 

 

“You’re welcome to discuss your ideas with others as you work, but please make sure to complete your 

own version. Take about 10 to 15 minutes. You can sketch, list traits, or write freely—there’s no right or 

wrong format. (Distribute worksheets from Appendix F) 

 

Step 2 – Rose, Bud, Thorn Reflection (Individual, with optional discussion) 

“As we move into the next activities, feel free to refer to your persona profiles at any time. They’re there 

to help guide your thinking about what the client might need, prefer, or struggle with.” 

 

“Next, you’ll complete a Rose, Bud, Thorn reflection. This is also an individual task. You’ll use sticky 

notes to record your own observations about how the space may support or challenge the clients.” 

 

“Use the following color coding: 

Pink for Roses – what works well 

Green for Buds – what has potential 

Blue for Thorns – what’s not working or creates difficulty” 

 

“You can place one idea per sticky note. Feel free to talk through your thoughts with others as you go, but 

each person should create their own set.” 

 

“You’ll have about 10 to 15 minutes for this activity.” 

(Distribute sticky notes and worksheet from Appendix F) 
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Mid-Session Break 

“Let’s take a short break before moving into the second half of the session. You’re welcome to stretch, 

grab water, or step outside. We’ll start back up in about 5 minutes with the next activity, where you’ll 

begin grouping your ideas and identifying themes.” 

 

“Let me know if you need anything during the break.” 

 

Step 3 – Affinity Clustering (Group) 

 

“Now that you’ve gathered your ideas, we’ll work together to organize them into clusters based on related 

themes. This activity is called affinity clustering.” 

 

“You’ll arrange your sticky notes on the whiteboard in groups that feel connected. After that, you’ll assign 

a short name or phrase to each group that reflects its main idea.” 

 

“I’ll be here to facilitate with some neutral questions if needed, but all final decisions will come from your 

group. You’ll have about 10 to 15 minutes.” 

 

(Whiteboard and sticky notes provided; facilitation prompts in Appendix F) 

 

Step 4 – Importance/Difficulty Matrix (Individual, with optional discussion) 

 

“As you prioritize ideas on your matrix, you’re welcome to revisit your persona, your sticky notes, or any 

of the earlier steps. Everything you’ve created so far can help inform your decision-making.” 

 

“To wrap up, each of you will complete an individual importance/difficulty matrix. You’ll prioritize the 

issues from your group’s clusters by balancing how important they are to the client’s well-being with how 

difficult they might be to address as a designer.” 

 

“Use the printed matrix with four labeled quadrants. Place each sticky note where you think it belongs. 

You’re free to move notes around as your thinking evolves.” 

 

“After everyone finishes, you’ll have a chance to discuss your rankings with the group. If the discussion 

shifts your thinking, feel free to update your matrix. Take about 10 to 15 minutes to complete it.” 

 

(Distribute printed matrices from Appendix F) 

 

Closing Instructions 

“Once you’re done, please make sure your name is on the back of your matrix sheet. I’ll collect all of 

your materials, and then you’ll complete a short survey to reflect on your experience today.” 

 

“Do you have any questions before we begin the first step?” 
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Combined Condition – Spoken Instructions 

(To be read aloud by the researcher before the session begins) 

 

Welcome and Overview 

 

“Hi [Participant Name], thank you for participating today. In this session, you’ll be moving through two 

connected parts. First, you’ll explore a virtual home environment using the VR headset. Then, you’ll 

participate in a series of short design thinking exercises to help you reflect more deeply on what you 

observed and how those observations relate to the clients lived experience.” 

 

“The goal of this session is to help you think critically about how interior environments can support or 

challenge users with specific needs. There are no right or wrong answers—just thoughtful engagement 

and interpretation.” 

 

Part 1: Virtual Reality Experience 

 

“You’ll begin by using the VR headset to explore a digital model of the clients’ home. This portion of the 

session will follow the same procedure outlined in the Virtual Reality Condition Instructions (see 

Appendix F).” 

 

“As a reminder, take your time to adjust the headset for comfort, use the hand controllers to move freely, 

and try to view the space from the clients’ perspective. You’ll have a few minutes to acclimate before 

transitioning to the next part.” 

 

Part 2: Design Thinking Recipe 

(After VR concludes and participants have removed the headset) 

 

“After completing the VR walkthrough, you’ll move into a design thinking recipe that includes four short 

exercises: persona construction, rose-bud-thorn reflection, affinity clustering, and an importance/difficulty 

matrix.” 

 

“This portion will follow the procedure outlined in the Design Thinking Recipe Instructions (see 

Appendix F). I’ll walk you through each step as we go.” 

 

“Let’s begin with the first step: persona construction. Do you have any questions before we start?” Refer 

to F Step 1 script. 
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Affinity Clustering Facilitation Prompts 

 

To support consistency across group sessions, the researcher used a standardized set of facilitation prompts 

during the affinity clustering activity. The purpose of facilitation was to maintain pacing, encourage 

equitable participation, and help participants articulate and organize their own insights. The facilitator did 

not suggest specific themes, cluster configurations, or labels. 

 

Each session followed this loose structure, with time allocations and prompts drawn from the following 

list as needed: 

 

Stage 1: Getting Started (2-3 minutes) 

 

Encourage initial clustering and discussion 

 

“Let’s start by laying out your sticky notes so you can see all of your ideas.” 

“Do any of these seem like they belong together?” 

“Is there a natural way to group a few of these?” 

“Feel free to move things around as needed—you can always change it later.” 

 

Stage 2: Refining Clusters (4-6 minutes) 

 

Prompt deeper reasoning, comparisons, and reconsideration 

 

“What connects the ideas in this cluster?” 

“Do any notes feel like they could belong in more than one place?” 

“Are there any outliers or notes that need their own group?” 

“Does this arrangement make sense for how the client might experience the space?” 

 

Stage 3: Naming & Labeling (3-5 minutes) 

 

Support collaborative naming of clusters 

 

“What would you call this group?” 

“What’s the common theme here?” 

“Is there a word or phrase that sums this up?” 

“Would any of the names benefit from more clarity or precision?” 

Facilitation Guidelines 

 

Prompts were offered only when participants paused, appeared unsure, or requested clarification. The 

facilitator refrained from offering suggestions, examples, or rewording participant ideas. Cluster 

arrangements and final names were determined solely by participants. 
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Appendix G 

Design Scenario 

Walter and Denise are in their late 60s and have lived in their two-story, 2,000-square-foot home for over 

30 years. They raised their three children there and have many memories in the house. Now, they want to 

stay in their home as they get older, but they know some changes need to be made so it’s easier and safer 

for them to live in. 

 

The house has three bedrooms and two full bathrooms. All the bedrooms are upstairs, and there is no 

basement. Most of the house hasn’t been updated since they moved in. There is also a small office on the 

first floor that they are thinking about turning into a bedroom so they won’t have to use the stairs as 

much. 

 

Walter is a retired veteran. He is in remission from lung cancer, which means the cancer is not active right 

now, but he sometimes feels tired and has trouble breathing. Denise does most of the chores at home, but 

she’s starting to feel stiffness in her joints, especially in the mornings. They both want to keep living on 

their own and don’t want to move into a new house or assisted living. 

 

Their children and grandchildren visit for holidays and birthdays, while the adults don’t often spend the 

night Walter and Denise do host their grandchildren for overnights. Walter and Denise have noticed that 

some parts of their home — like the steep stairs, small bathrooms, and dim lighting — are becoming 

harder to use. They want to update their home to make it more comfortable and easier to live in as they 

age. They also want it to still feel like home, not like a hospital. 
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Appendix H 

Table 10 

Immediate Reflection Full Coding Table of Reflection Meaning Units and Themes 

Questionnaire Participant Response Units Themes 

How did your experience 

with the VR simulation 

influence your understanding 

of the design scenario? 

 

My experience with VR simulation 

influence my understanding by 

being able to actually put myself 

into the space and to see how this 

family is living and what changed 

could be made.  

 

VR allowed me to put myself into 

the space 

 

VR helped me see how the family 

is living. 

 

VR helped me identify what 

changes could be made. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 identification of 

empathic design opportunities 

 

System 2 perspective taking 

grounded in spatial function 

 

 I think the VR could help a lot in the 

design process because it makes the 

design feel more realistic. You can 

also see parts of your design on the 

VR that you can't see on paper or 

CAD.  

 

VR could help a lot in the design 

process 

 

VR makes the design feel more 

realistic.  

 

VR allows designers to see 

aspects of the design that are not 

visible in paper or CAD 

representations. 

 

System 1 activation through 

interactive spatial realism 

 

Perceptual immersion activating 

System 1 engagement 

 

 I could better see the spaces and 

how much room was actually 

available to improve the spaces or 

rearrange so there is more available 

room for the couple living there.  

 

VR allowed better visualization of 

the space. 

 

VR helped me understand actually 

size of the space. 

 

VR helped me identify 

opportunities to improve or 

rearrange the space to better 

support the couple. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

 I was able to understand the space 

physically and put the dimensions 

we know on paper into reality  

 

VR allowed me to understand the 

physical space. 

 

VR helped me translate paper 

dimensions into a real spatial 

understanding. 

 

System 2 identification of 

empathic design opportunities 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 It gave me a better idea on the size 

of rooms and the usability of those 

rooms  

 

VR provided me a better 

understanding of room sizes. 

 

VR gave me a better idea of the 

useability of rooms. 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 2 perspective taking 

grounded in spatial function 

 

 I was much better able to visualize 

and understand the difficulties 

Walter and Denise are having in 

their house.  

VR helped me visualize and 

understand the users’ difficulties 

in their home. 

System 2 spatial cognition 

supporting cognitive empathy 

 

 Very good, I had a lot of fun!  

 

VR was fun Positive System 1 reaction to 

immersion 
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 It influenced my experience by 

being able to see how a person could 

fit in the space rather than 

dimensions and to see the steepness 

of the stairs.  

 

VR influenced my perception of 

human scale in the space. 

 

VR influenced my understanding 

of the steepness of the stairs. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

 

 

 I like being able to put myself in the 

shoes of the clients that we are 

working with to understand a space 

better. I am a more visual learner so 

I would rather be seeing a model in 

3D.  

 

The student describes choosing to 

perspective-take by imagining the 

client’s experience in the space. 

 

The student prefers 3D 

visualization due to a visual 

learning style. 

 

System 2 perspective taking 

grounded in spatial function 

 

System 1 activation through 

interactive spatial realism 

 

 I think the VR helped me better 

understand the design scenario and 

the needs of the people living there.  

 

VR helped me better understand 

the design scenario. 

 

VR helped me better understand 

the needs of the people living 

there. 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 perspective taking 

grounded in spatial function 

 

 It made me understand what 

changes really need to be made for 

this couple to feel comfortable in 

their own home again.  

 

VR helped me understand what 

changes were needed. 

 

The goal of the design changes is 

to improve the couple’s comfort 

in their home. 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I found it useful to interpret what 

issues the client might have due to 

square footage. I was very 

interactive and from someone who 

is a visual learner, this helped 

tremendously.  

 

VR was useful to interpret issues 

relating to square footage. 

 

The interactive element of VR 

was helpful as a visual learn. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 1 activation through 

interactive spatial realism 

 

 It gave me a better understanding of 

how the space is actually laid out  

 

VR provided a better 

understanding for the spatial 

layout. 

System 2 spatial reasoning 

informing cognitive empathy 

 

 I was able to understand clearly how 

the house was set up and visualize 

what could be updated for both the 

clients. I found it amazing to see it 

in real time.  

 

VR helped me understand how 

the house was set up. 

 

VR helped me visualize what 

could be updated for the clients. 

 

I was impressed by experiencing 

the space in real time. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

System 1 activation through 

interactive spatial realism 

 

 It helped me visualize and 

understand the floorplan and 

problem situations better.  

 

VR helped me visualize and 

understand the floorplan and 

related problem situations 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I was able to see the actual house 

and size of the areas  

 

Through VR I was able to see the 

house and size of the areas. 

System 2 spatial reasoning 

informing cognitive empathy 
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 Using VR influenced my 

understanding of the design scenario 

because it put me in the actual 

design which I thought was very 

cool. It helped me see what the 

clients have already and what I 

would change later on.  

 

VR put me in the actual design. 

 

VR helped me see what the clients 

have already and what I would 

change later. 

 

Being in the actual design, using 

VR, was very cool. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Positive System 1 reaction to 

immersion 

 

 It showed me in more detail of what 

exactly the description was talking 

about.  

 

VR showed supported the 

information given in the written 

description in more detail. 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I was able to pay more attention to 

detail this time around and noticed 

the details in the space and the 

sizing difference of each bed and 

how it seemed to fit in the spaces to 

understand sizing for potential 

remodel. The office seemed too 

small for the clients to turn it into a 

bedroom because it would be a 

downgrade from the room they are 

currently in. There was another 

bedroom that was painted a darker 

color than any other room with a 

blink-182 poster and a desk, I wasn't 

sure who occupied that room but it 

was definitely tailored to someone's 

personal interests. I noticed that the 

office had a family picture and a 

flag, which made me think that the 

veteran client used it the most.  

 

I paid more attention to detail 

during this experience. 

 

I noticed spatial details and size 

differences between the beds. 

 

Observing how the beds fit in the 

rooms helped me understand 

sizing for a potential remodel. 

 

The office felt too small to 

convert into a bedroom for the 

clients. 

 

Converting the office into a 

bedroom would be a downgrade 

from the clients’ current bedroom. 

 

One bedroom was visually 

distinct due to darker wall color, a 

Blink-182 poster, and a desk. 

 

One bedroom clearly appeared 

personalized to someone’s 

individual interests. 

 

Noticing a family photo and a flag 

in the office led me to think the 

veteran client used that space 

most. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 1 cue recognition 

prompting cognitive empathy 
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In what ways did using VR 

(or VR + Design Thinking) 

change your approach to 

solving the design problem 

compared to traditional 

methods?  

 

I want to use VR probably for the 

rest of my interior design career. I 

am more of a visual learner so being 

able to see the space firsthand 

instead of the traditional methods 

like just using sketchup and looking 

at it on a computer I enjoy moving 

through the space and putting 

myself into peoples shoes.  

 

I intend to use VR as part of my 

interior design practice in the 

future. 

 

I identify as a visual learner. 

 

Seeing the space firsthand through 

VR is more effective for me than 

viewing designs on a computer. 

 

VR provides a different 

experience than traditional digital 

tools such as SketchUp. 

 

Moving through the space in VR 

supports my ability to imagine the 

client’s perspective. 

System 2 conceptual integration 

of empathy and design 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 1 activation through 

interactive spatial realism 

 

System 2 perspective taking 

grounded in spatial function 

 

 

 

 

 Walking through the space in the 

VR, you would be able to see design 

problems and find a realistic fix for 

them.  

 

VR navigations allow you to see 

design problems and identify 

fixes. 

 

System 2 identification of 

empathic design opportunities 

 

 I was able to see the spaces and 

move through it how other 

individuals might move through it, 

and how it may affect their life.  

 

I was able to see the spaces 

clearly. 

 

I was able to move through the 

space in ways other individuals 

might. 

 

Moving through the space helped 

me think about how the 

environment could affect people’s 

lives. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 

 

 I think this could really help get a 

feel of the current space and what 

you could possibly change without 

having to actually be there  

 

VR helped me get a sense of the 

current space. 

 

VR helped me identify what 

changes could be made. 

 

VR allowed this understanding 

without needing to be physically 

present in the space. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

Perceptual immersion activating 

System 1 engagement 

 

 It gave me a better idea of how the 

rooms are used rather than how I 

think they'd be used  

 

VR gave me a better 

understanding of how rooms are 

actually used. 

 

VR challenged my assumptions 

about how I thought the rooms 

would be used. 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

 It was helpful to be able to 

experience the house and the spacial 

scale of it. 

 

VR allowed me to experience the 

house. 

 

VR helped me understand the 

spatial scale of the space. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 spatial cognition 

supporting cognitive empathy 
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 It really puts you in the pace you 

will be remodeling and better helps 

you understand the wants and needs 

of the client. 

 

VR places the designer within the 

space being remodeled. 

 

VR helps improve understanding 

of the client’s wants. 

 

VR helps improve understanding 

of the client’s needs. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 It influenced the way that I did the 

planning in the conference room and 

helped me to notice other things like 

the grandkids room that I would 

have otherwise missed.  

 

VR influenced how I approached 

planning in the conference room. 

 

VR helped me notice design 

elements I would have otherwise 

missed. 

 

VR helped me notice the 

grandkids’ room. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

System 1 cue recognition 

prompting cognitive empathy 

 

 Usually when I'm looking at a floor 

plan I feel like I don't understand the 

general spacing of an area but seeing 

through a VR lens makes it a lot 

easier to understand the space.  

 

When viewing a floor plan, I 

struggle to understand the general 

spacing of an area. 

 

Viewing the space through VR 

makes it easier for me to 

understand spatial relationships. 

System 2 spatial cognition 

supporting cognitive empathy 

 

 The VR allowed me to see the space 

to understand the needs of the 

people living there rather than just 

reading it on a paper.  

 

VR allowed me to see the space 

directly. 

 

Seeing the space helped me 

understand the needs of the 

people living there. 

 

This understanding differed from 

relying only on written or paper-

based information. 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 It gave me a better visualization of 

what could be changed and what 

maybe would cause some challenges 

for the clients, compared to just 

looking at a floor plan which doesn't 

actually show problems that the 

client may have.  

 

VR gave me a clearer 

visualization of what could be 

changed. 

 

VR helped me identify potential 

challenges for the clients. 

 

Floor plans alone do not reveal 

the problems clients may 

experience. 

 

System 2 identification of 

empathic design opportunities 

 

 Visually it was easy to understand 

where an areas are in the house. 

How far away laundry would be to 

the kitchen, etc. for the users of the 

space.  

 

VR made it easy to understand 

where areas are located within the 

house. 

 

VR helped me understand 

distances between functional 

spaces such as the laundry and 

kitchen. 

 

 

Understanding these distances 

supported thinking about how 

users move through the space. 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 perspective taking 

grounded in spatial function 

 



  99 

 

   
 

 

 It gave a better perspective of the 

house and the changes that could be 

made  

 

VR provided a better perspective 

of the house. 

 

VR helped identify changes that 

could be made. 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 I think being able to see all angles of 

the design was so helpful to see 

what actual potential could be done.  

 

VR allowed me to view the design 

from multiple angles. 

 

Seeing all angles helped me 

recognize the design’s potential. 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

 

 Being able to feel like you're 

walking through the house helps 

decide how to go about making 

changes.  

 

Walking through the house in VR 

created a realistic sense of 

movement through the space. 

 

That experience helped guide 

decisions about how to make 

design changes. 

Perceptual immersion activating 

System 1 engagement 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

 I could physically look at the space 

and fluently create a redesign while 

I'm looking at the space  

 

VR allowed me to physically 

view the space. 

 

Viewing the space supported 

creating a redesign in real time. 

Perceptual immersion activating 

System 1 engagement 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

 It allowed me to feel more empathy 

towards the clients and their wants 

and needs. Doing VR changed my 

approach to solving the design 

problem compared to traditional 

methods by throwing you IN the 

design.  

 

VR helped me feel more empathy 

toward the clients. 

 

VR helped me better understand 

the clients’ wants. 

 

VR helped me better understand 

the clients’ needs. 

 

VR changed my approach to 

solving the design problem 

compared to traditional methods. 

 

VR immersed me directly in the 

design environment. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

Perceptual immersion activating 

System 1 engagement 

 

 

 

 

 

 It's a first hand look at what 

problems could happen instead of 

just trying to guess.  

 

VR provided a first-hand view of 

potential problems. 

 

VR reduced the need to guess 

about design issues. 

System 2 identification of 

empathic design opportunities 
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 Using the VR changed my approach 

to solving the design by seeing the 

sizing of the spaces and what could 

potentially go in each one for 

remodeling. It also made me think 

about how we could take down 

certain walls or expand spaces so 

that they can have the things that 

they prefer like having their 

bedroom downstairs and potentially 

swapping spaces that they don't use 

as often to the upstairs.  

 

VR changed my approach to 

solving the design problem. 

 

VR helped me understand the 

sizing of the spaces. 

 

VR helped me see what could 

potentially fit in each space for 

remodeling. 

 

VR prompted consideration of 

removing walls or expanding 

spaces. 

 

VR supported rethinking room 

placement based on client 

preferences, such as locating the 

bedroom downstairs. 

 

VR encouraged swapping less-

used spaces to the upstairs. 

 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

 

After experiencing the VR 

simulation, how would you 

describe the relationship 

between design and 

empathy? Do you think VR 

helped you connect more 

deeply with the users?  

 

VR has definitely helped me 

understand the users because it 

allows me to put myself into their 

shoes of how they move around 

spaces and live. As designers we 

need to be able to understand how 

people feel and use a space.  

 

VR helped me better understand 

the users. 

 

VR allowed me to imagine how 

users move through and live in the 

space. 

 

Design requires understanding 

how people feel within a space. 

 

Design requires understanding 

how people use a space. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 conceptual integration 

of empathy and design 

 

 I believe using the VR helped me 

connect deeper to the designs and 

the way that the users would be in 

the space. I think VR could help 

design and empathy go together 

more.  

 

VR helped me connect more 

deeply to the design. 

 

VR helped me understand how 

users would be in the space. 

 

VR supports a stronger 

connection between design and 

empathy. 

System 1 activation through 

interactive spatial realism 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2 conceptual integration 

of empathy and design 

 

 

 

 

 I think it definitely helped connect 

and see the struggles that individuals 

may have with a space. I would say 

the relationship between design and 

empathy have a linear relationship, 

where one goes the other will 

follow.  

 

VR helped me recognize struggles 

individuals may have within a 

space. 

 

Design and empathy have a linear 

relationship. 

 

Changes in design directly 

influence empathy, and vice 

versa. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 conceptual integration 

of empathy and design 
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 I think experiencing the VR 

simulation helped me connect more 

deeply with the users by 

understanding what and how the 

spaces in there home do/dont work 

for them  

 

Experiencing the VR simulation 

helped me connect more deeply 

with the users. 

 

VR helped me understand which 

aspects of the home work for the 

users. 

 

VR helped me understand which 

aspects of the home do not work 

for the users. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 identification of 

empathic design opportunities 

 yeah, I can experience where they 

live daily so it helped to gain their 

perspective  

 

VR allowed me to experience the 

users’ daily living environment. 

 

Experiencing the space helped me 

gain the users’ perspective. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 

 

 I do think VR helped because I 

could visualize it but VR helped me 

be able to experience it.  

 

VR helped me visualize the space. 

 

VR allowed me to experience the 

space directly. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

Perceptual immersion activating 

System 1 engagement 

 

 I think both go and in hand. You 

need to understand different people 

and their living situations. I think 

VR did help me connect more 

deeply with the clients.  

 

Design and empathy are closely 

connected. 

 

Effective design requires 

understanding different people 

and their living situations. 

 

VR helped me connect more 

deeply with the clients. 

 

System 2 conceptual integration 

of empathy and design 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I would say that the VR experience 

and design thinking made me 

empathize with the clients, being 

able to see their home and the 

current design but also connecting 

that with the descriptions of the 

people and their issues. For example 

the health issues, and seeing the 

stairs and small bathrooms and 

grandkids rooms for hosting 

overnight. Also empathy in general 

for the clients solely based on the 

description, like being elderly and 

starting the aging process, having 

cancer, and being a veteran was very 

easy for me to feel empathy for 

them.  

 

VR and design thinking helped 

me empathize with the clients. 

 

Seeing the clients’ home and 

current design supported empathy. 

 

Linking the physical space with 

written descriptions of the clients 

increased understanding. 

 

Observing stairs, small 

bathrooms, and guest rooms 

highlighted challenges related to 

hosting and accessibility. 

 

Learning about the clients’ health 

conditions influenced my sense of 

empathy. 

 

Knowing the clients were elderly 

increased my empathy. 

 

Knowing the clients were 

experiencing cancer increased my 

empathy. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 identification of 

empathic design opportunities 

 

System 1 affective empathy 

triggered by client identity cues 

 



  102 

 

   
 

Knowing the client was a veteran 

increased my empathy. 

 

 VR has definitely helped me 

connect more with the users by 

putting myself in the same space 

they will be in. This approach is 

different from just creating a simple 

floor plan and looking at it.  

 

VR helped me connect more 

deeply with the users. 

 

VR allowed me to imagine being 

in the same space as the users. 

 

This approach differs from 

creating and viewing a simple 

floor plan. 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 I think the VR does help connect 

deeper with empathy and design 

because you can see visually what 

the problems are. Since I am a visual 

learner, it was better for me to see 

the problems.  

 

VR helps create a deeper 

connection between empathy and 

design. 

 

Seeing problems visually supports 

understanding of design 

challenges. 

 

As a visual learner, seeing 

problems directly worked better 

for me. 

 

System 2 conceptual integration 

of empathy and design 

 

System 2 identification of 

empathic design opportunities 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 I would describe the relationship 

between empathy and design as 

linear. They go together, if you 

design without empathy it could be 

very uncomfortable and hard to 

work through. I think VR definitely 

helped me to see that using empathy 

for design can really improve 

someone's home for them.  

 

Empathy and design have a linear 

relationship. 

 

Design without empathy can 

result in uncomfortable or 

ineffective spaces. 

 

VR helped me see how using 

empathy in design can improve 

someone’s home. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 conceptual integration 

of empathy and design 

 

 

 

 

 I think VR allows you to see your 

design come to life. It was great 

feeling like I was in the reality of the 

space.  

 

VR allows designers to see the 

design come to life. 

 

VR created a feeling of being 

physically present in the space. 

 

System 1 activation through 

interactive spatial realism 

 

Perceptual immersion activating 

System 1 engagement 

 

 I think vr has helped to connect 

more because it gives you a sense of 

what they are actually feeling and 

dealing with.  

 

VR helped me connect more 

deeply with the users. 

 

VR gave me a sense of what users 

are feeling. 

 

VR gave me a sense of what users 

are dealing with in their space. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I definitely feel that I connect with 

the users and see what spaces are 

worry sum. I think there is great 

potential for renovations and 

adjustments.  

 

VR helped me connect with the 

users. 

 

VR helped me identify spaces that 

are concerning or problematic. 

 

VR revealed strong potential for 

renovations and adjustments. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 identification of 

empathic design opportunities 
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 It's easier to be empathetic towards 

the client's situation when you can 

walk through the house and see it 

instead of visualize it.  

 

Walking through the house in VR 

made it easier to feel empathy 

toward the client’s situation. 

 

Experiencing the space directly 

supported empathy more than 

imagining it visually. 

 

Perceptual immersion activating 

System 1 engagement 

 

 Yes! I can understand the struggles 

the clients are experiencing and how 

to help them  

 

I was able to understand the 

struggles the clients are 

experiencing. 

 

I was able to think about how to 

help the clients address those 

struggles. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 I think the relationship between 

design and empathy go hand in 

hand. It's important to completely 

understand what your clients have 

and need. I think VR helped me 

connect more deeply with the users.  

 

Design and empathy are closely 

connected. 

 

Effective design requires fully 

understanding what clients have 

and need. 

 

VR helped me connect more 

deeply with the users. 

 

System 2 conceptual integration 

of empathy and design 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 VR could definitely help feel more 

empathy just getting to experience 

what the users are going through and 

how they are using the spaces.  

 

VR helped me feel more empathy 

for the users. 

 

Experiencing the space helped me 

understand what the users are 

going through. 

 

Experiencing the space helped me 

understand how the users use the 

spaces. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 perspective taking 

grounded in spatial function 

 

 After the VR simulation, I think that 

being firsthand in the space helps to 

feel a better sense of empathy for the 

design and clients by thinking of 

them and their needs as I am going 

through it. VR helped me connect 

more deeply with the users because I 

felt more in the know seeing their 

family pictures, their current design, 

and their interests and what is 

important to them.  

 

Being firsthand in the space 

helped me feel a stronger sense of 

empathy for the clients. 

 

Moving through the space 

encouraged me to think about the 

clients and their needs. 

 

VR helped me connect more 

deeply with the users. 

 

Seeing family photos increased 

my understanding of what is 

important to the users. 

 

Seeing the current design 

increased my understanding of the 

users’ situation. 

 

Observing personal interests in 

the space helped me understand 

the users better. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 1 cue recognition 

prompting cognitive empathy 

 

System 2 spatial cognition 

supporting cognitive empathy 
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Table 11 

One-Week Reflection Full Coding Table of Reflection Meaning Units and Themes 

Questionnaire Participant Response Units Themes 

How did your experience 

with the VR simulation 

influence your understanding 

of the design scenario?  

 

The VR was a personal experience 

to step into the shoes of the user and 

see what it is like to travel 

throughout their home. Having a VR 

to explore things like this could 

make my designs a lot better and I 

could better understand the users 

needs.  

 

VR felt like a personal 

experience. 

 

VR allowed me to imagine 

stepping into the user’s 

perspective. 

 

VR helped me understand how 

users move through their home. 

 

Using VR has the potential to 

improve my design outcomes. 

 

VR helped me better understand 

the users’ needs. 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 

 It helped me to get a better 

understanding of the space I would 

be working with. It also was a good 

visual for maybe some of the 

concerns or problems in the design.  

 

VR helped me gain a better 

understanding of the space I 

would be working with. 

 

VR provided a clear visual of 

potential concerns or design 

problems. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

 The VR simulation helped me 

understand the design scenario more 

realistically by letting me experience 

the space from the users point of 

view. It shows me details and 

challenges i wouldn't have noticed 

through drawings or descriptions.  

 

VR helped me understand the 

design scenario more realistically. 

 

VR allowed me to experience the 

space from the users’ point of 

view. 

 

VR revealed details I would not 

have noticed through drawings or 

descriptions. 

 

VR revealed challenges I would 

not have noticed through 

drawings or descriptions. 

 

System 1 activation through 

interactive spatial realism 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 It helped me understand the space 

more and the areas that need 

attention  

 

VR helped me understand the 

space better. 

 

VR helped me identify areas that 

need attention. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

 The VR simulation influenced how I 

saw the design scenario and 

understood it. It made me see a 3-D 

version of problems happening in 

the space rather than just reading 

them.  

 

VR influenced how I viewed and 

understood the design scenario. 

 

VR allowed me to see problems in 

three dimensions. 

 

VR provided a different 

understanding than reading about 

the problems. 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 identification of 

empathic design opportunities 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 
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 My experience with the VR 

simulation influenced my 

understanding of the design scenario 

by allowing me to picture the clients 

in the space and after one week, I 

can still remember what the 

floorplan layout looked like, 

whereas with the flat CAD 

floorplan, not as much.  

 

VR allowed me to picture the 

clients within the space. 

 

One week later, I can still 

remember the floorplan layout 

from the VR experience. 

 

The flat CAD floorplan was less 

memorable than the VR 

experience. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 It made it easier to understand the 

concerns from the client when 

you're able to walk in the space and 

see it instead of just visualizing.  

 

Walking through the space in VR 

made it easier to understand the 

clients’ concerns. 

 

Experiencing the space supported 

understanding more than 

imagining it visually. 

 

System 2 perspective taking 

grounded in spatial function 

 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 Using VR simulation allowed me to 

feel as if I was in the situation and 

really put myself in the clients 

footsteps to identify what issues 

were really present.  

 

VR made me feel as if I was in 

the situation. 

 

VR helped me imagine the 

clients’ perspective. 

 

VR supported identifying issues 

that were actually present. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 

 

System 2 identification of 

empathic design opportunities 

 

 It gave me and inside look at what 

the residents deal with daily.  

 

VR provided an inside look at 

what the residents experience 

daily. 

 

System 1 cue recognition 

prompting cognitive empathy 

 

In what ways did using VR 

(or VR + Design Thinking) 

change your approach to 

solving the design problem 

compared to traditional 

methods?  

 

The VR allowed me to see problems 

3D rather than what I can be told. 

Seeing these problems first hand 

would allow me to find a practical 

approach to solve it.  

 

VR allowed me to see problems in 

three dimensions rather than being 

told about them. 

 

Seeing problems firsthand 

supported finding a more practical 

approach to solving them. 

 

System 2 identification of 

empathic design opportunities 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

 Made me stop and try and imagine 

what it might be like for others with 

certain disabilities or troubles with 

movement to move through a space.  

 

The experience prompted me to 

pause and imagine how people 

with disabilities or mobility 

challenges move through a space. 

 

System 2 perspective taking 

grounded in spatial function 

 

 Using VR made me more focused 

on how the space actually feels and 

functions rather than just how it 

looks on paper.  

 

VR increased my focus on how 

the space feels and functions. 

 

This focus differed from 

concentrating on how the space 

looks on paper. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 It allowed me to see areas I might 

not have thought of  

 

The experience allowed me to 

notice areas I might not have 

considered otherwise. 

 

System 2 identification of 

empathic design opportunities 
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 I could feel more about how the 

people in the scenario lives and see 

the problems visually instead of just 

solving their design problems.  

 

VR increased my focus on how 

the space feels and functions. 

 

This focus differed from 

concentrating on how the space 

looks on paper. 

 

This differed from focusing only 

on solving design problems. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

System 2 conceptual integration 

of empathy and design 

requirements 

 

 

 The VR allowed me to change my 

approach to solving the design 

because 3D makes it easier for my 

brain to recall a space, rather than on 

paper, and walking through the 

space enhances that ability too.  

 

VR changed my approach to 

solving the design problem. 

 

Viewing the space in three 

dimensions made it easier for me 

to recall the space. 

 

Paper-based representations were 

less effective for spatial recall. 

 

Walking through the space further 

enhanced my ability to remember 

it. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 When I was able to walk the space 

instead of just study a floorplan and 

visualize it, it made it easier for me 

to find solutions or understand what 

the client is feeling and why they are 

requesting a specific need.  

 

Walking through the space made 

it easier for me to find design 

solutions. 

 

Walking through the space helped 

me understand what the client is 

feeling. 

 

Walking through the space helped 

me understand why the client is 

requesting specific needs. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 perspective taking 

grounded in spatial function 

 

 I think this changed my approach to 

solving design problems as it's a 

more interactive way to visualize 

concepts and interpret space 

planning.  

 

The experience changed my 

approach to solving design 

problems. 

 

The experience provided a more 

interactive way to visualize design 

concepts. 

 

The experience supported better 

interpretation of space planning. 

 

System 2 spatial reasoning 

informing cognitive empathy 

 

System 1 activation through 

interactive spatial realism 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 I got to see the house without 

physically being there which gave 

me a better idea of what to look for  

 

The experience allowed me to see 

the house without being 

physically present. 

 

Seeing the house remotely gave 

me a clearer idea of what to look 

for in the design. 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

After experiencing the VR 

simulation, how would you 

describe the relationship 

between design and 

empathy? Do you think VR 

helped you connect more 

deeply with the users?  

I believe the VR could help connect 

me deeper to users and their spaces. 

Rather than just reading a project 

brief, I would be allowed to see a 

space and travel through it digitally.  

 

VR helped me connect more 

deeply with users. 

 

VR helped me connect more 

deeply with users’ spaces. 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 2 spatial cognition 

supporting cognitive empathy 
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 Experiencing a space digitally 

differed from only reading a 

project brief. 

 

Traveling through the space 

digitally supported understanding 

of the users. 

 

System 2 perspective taking 

grounded in spatial function 

 

 I believe that the relationship 

between empathy and design are 

linear, you can't have one without 

the other. I think that VR is a great 

way to help designers who aren't i. 

the same area as there project get a 

better sense of the needs and 

individual may need.  

 

Empathy and design have a linear 

relationship and are 

interdependent. 

 

VR helps designers who are not 

physically present gain a better 

sense of the project context. 

 

VR supports understanding the 

needs of individuals within the 

space. 

 

System 2 identification of 

empathic design opportunities 

 

System 1 activation through 

interactive spatial realism 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

 The VR experience showed me how 

strongly design depends on empathy 

because we need to understand the 

user needs requires seeing the space 

from their perspective.  

 

The VR experience showed me 

that design strongly depends on 

empathy. 

 

Understanding user needs requires 

seeing the space from the users’ 

perspective. 

 

System 2 identification of 

empathic design opportunities 

 

System 2 perspective taking 

grounded in spatial function 

  

 Yes because it gives you a better 

sense of the area you are designing 

and an experience you may not get 

otherwise  

 

The experience gave me a better 

sense of the area being designed. 

 

The experience provided an 

understanding that would not be 

possible otherwise. 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 I do think VR helped me connect 

deeper with the users of this space. I 

think VR can connect a designer 

with the user.  

 

VR helped me connect more 

deeply with the users of the space. 

 

VR can connect designers with 

users. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

System 1 activation through 

interactive spatial realism 

 After experiencing the VR 

simulation, I would describe the 

relationship between design and 

empathy by allowing me (or the 

designer) to do a better job at having 

empathy for the clients and the 

space, by allowing me to gain a 

relationship with the space and have 

a more personal connection with the 

design as well. As I reflect on the 

house, I can empathize with the 

clients and design it the same way I 

would do my own if I were 

personally in their situation.  

 

The experience helped designers 

develop stronger empathy for the 

clients. 

 

The experience helped designers 

develop empathy for the space 

itself. 

 

The experience supported forming 

a more personal connection with 

the design. 

 

Reflecting on the house helped 

me empathize more deeply with 

the clients. 

 

Empathy influenced how I would 

design the space as if I were in the 

clients’ situation. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 perspective taking 

grounded in spatial function 
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 Using VR definitely helps you 

connect more deeply since it feels 

like you're walking in their house 

and you can really feel the problem 

areas instead of just looking at the 

floorplan.  

 

VR helped me connect more 

deeply with the users. 

 

VR created a feeling of walking 

through the users’ house. 

 

Experiencing the space helped me 

sense problem areas. 

 

This differed from only viewing a 

floor plan. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 identification of 

empathic design opportunities 

 

System 2 spatial cognition 

supporting cognitive empathy 

 

 I definitely feel like VR simulation 

helped me connect more deeply with 

users as I felt like I was involved 

and easily able to see what could be 

improved  

 

VR helped me connect more 

deeply with the users. 

 

The experience made me feel 

involved in the design scenario. 

 

VR helped me easily see what 

could be improved. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 

Perceptual immersion activating 

System 1 engagement 

 

System 2 identification of 

empathic design opportunities 

 

 Yeah, it gave me a better idea with 

how the residents day to day life is  

 

The experience gave me a better 

understanding of the residents’ 

day-to-day life. 

 

System 2: Cognitive empathy 

through analytical interpretation 

of design requirements 

 


