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Introduction

The concept of narrative has many context-dependent defini-
tions. In advertising, two elements feature a narrativity style: 
event chronology and causality (Brechman & Purvis, 2015; 
Escalas, 2004). Narrative processing involves cognitive and 
affective processes (Brechman & Purvis, 2015; van Laer, 
Feiereisen, & Visconti, 2019). Particularly, mental simula-
tions and the impression of being transported into the narra-
tive world relate to cognitive processes (Chang, 2012). The 
experience of emotions and empathy feelings relate to affec-
tive processes (Chang, 2012). Implicit cognitive and affec-
tive processes toward narratives are associated with 
non-conscious measurements. However, previous studies in 
narrative advertising mostly use metrics that provide con-
scious responses. These metrics tend to capture subjective 
information (Poels & Dewitte, 2006; Venkatraman et al., 

2015) and are not able to assess non-conscious responses. 
Thus, the use of neurophysiological tools (i.e., instruments or 
techniques used to measure the activity of the nervous sys-
tem) naturally complements traditional advertising research 
methods (Plassmann & Karmarkar, 2015; Venkatraman  
et al., 2015). With this approach, this study differentiates 

Conscious and non-conscious responses  
to branded narrative advertising: 
Investigating narrativity level and  
device type

Aline Simonetti1*, Hossein Dini2*, Luis Emilio Bruni2  
and Enrique Bigne1

Abstract
Narrative advertising enhances advertisement (ad) and brand evaluations from consumers. However, how the narrativity 
level of the ad impacts these evaluations is less clear. This study investigates affective and cognitive conscious and non-
conscious responses to branded advertising in the form of two-dimensional videos that differ in narrativity level. In 
addition, it explores the effects of delivery modality (computer screen vs virtual reality). We collected self-reported, 
electroencephalography, and galvanic skin response data from participants watching real video ads with low and high 
narrativity levels. While self-reported data showed higher positive perceptions toward ads with a high (vs low) narrativity 
level, the neurophysiological metrics revealed no differences in arousal levels, cognitive load, and approach–avoidance 
behavior. Delivery modality had little to no effect on self-reported ad and brand metrics, but ads viewed through virtual 
reality evoked negatively valenced arousal. The findings suggest that narrativity level differently modulates conscious and 
unconscious cognitive and affective responses to video ads.

JEL CLASSIFICATION: M31; M37

Keywords
Storytelling, head-mounted display, EEG, electrodermal activity, consumer neuroscience

1 Department of Marketing and Market Research, University of Valencia, 
Valencia, Spain

2 The Augmented Cognition Lab, Aalborg University, Copenhagen, 
Denmark

*These authors contributed equally to this work.

Corresponding author:
Enrique Bigne, Department of Marketing and Market Research, 
Economics Faculty, University of Valencia, Av. dels Tarongers, S/N, 
46022 Valencia, Spain.
Email: enrique.bigne@uv.es

1248191 BRQ0010.1177/23409444241248191BRQ Business Research Quarterly</italic>Simonetti et al.
research-article2024

Regular Paper

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/brq
mailto:enrique.bigne@uv.es
http://crossmark.crossref.org/dialog/?doi=10.1177%2F23409444241248191&domain=pdf&date_stamp=2024-04-26


2 Business Research Quarterly 

from the majority of previous marketing studies by assessing 
both conscious and non-conscious consumers’ ad and brand 
perceptions and reactions.

Narrative differs from narrativity (Ryan, 2005) and nar-
rative ads can differ in their level of narrativity. According 
to Ryan (p. 6), “being a narrative” depends on the audi-
ence’s acknowledgment of the sender’s intention to evoke 
a narrative script, whereas “possessing narrativity” refers 
to the ability to evoke such a script regardless of an author’s 
intention or existence. These definitions imply that the 
narrativity of narrative advertising is essential for inducing 
its superior effects, as it is a necessary condition for con-
sumers to perceive the storytelling conveyed by the ad. 
Yet, how different narrativity levels impact ad and brand 
responses is not obvious. Although many studies have 
been conducted on narrative advertising, they often focus 
on specific aspects of narrative ads. For example, character 
identification and type (Dessart, 2018; Sung et al., 2023), 
interactivity (Gu et al., 2023), depicted movement (Grigsby 
et al., 2023), eudemonic narratives (Hamby et al., 2023), 
effectiveness in real-life settings (Yıldız & Sever, 2022), 
emotional arc structure (Ghosh & Deb, 2022), among oth-
ers. A more fundamental question is whether consumers 
respond differently to narrative ads due to perceiving the 
ad as having more or less storytelling. Indeed, narrativity 
is shown to be better represented by a continuum instead 
of story presence or absence (van Laer, Edson Escalas, et 
al., 2019). However, previous studies largely focused on 
investigating narrative versus non-narrative ads (Chang, 
2009; Grigsby & Mellema, 2020; Karpinska-Krakowiak et 
al., 2023; E. A. Kim et al., 2017, 2022; Shen et al., 2023; 
Williams & Heo, 2023), with a few exceptions (Dini, 
Simonetti, Bigne, & Bruni, 2023; Escalas et al., 2004; van 
Laer, Edson Escalas, et al., 2019). Our study considers the 
increasing use of narrative ads (i.e., ads in a storytelling 
format) to investigate if different levels of narrativity lead 
to different conscious and non-conscious consumer 
responses and reactions toward the ads and brands.

Digital advertising is mostly delivered through mobile 
devices, computers, and smart TVs. However, the advent 
of the metaverse (Dwivedi et al., 2023) could boost the 
wide adoption of virtual reality (VR) devices. VR can fos-
ter richer and more vivid imagery than traditional video 
ads (Song et al., 2020; Van Kerrebroeck et al., 2017), and 
research is needed to understand how consumers process 
narrative advertising in VR settings (Dwivedi et al., 2023). 
However, before addressing how consumers perceive and 
react toward three-dimensional (3D) ads, one should first 
evaluate whether using a VR device could alter percep-
tions by itself. A VR head-mounted display (HMD) may 
promote greater focus on the narrative by isolating the user 
from the external world and hampering the possibility of 
multitasking. Thus, a VR HMD could potentially enhance 
the effectiveness of narrative ads due to its unique features, 
yet this tool has been overlooked in academic storytelling 
research (van Laer, Feiereisen, & Visconti, 2019). Hence, 

a comparative study of the effect of ads displayed by 
device types (traditional screens vs HMD)—while keeping 
constant the properties of the ad—may inform the poten-
tial consequences of using a VR HMD to display video ads 
compared with traditional screens.

Considering this background, we ask the following pri-
mary research question: How do different degrees of narrativ-
ity influence conscious and non-conscious responses to 
narrative ads? We also ask a secondary research question: 
What are the conscious and non-conscious effects of delivery 
devices? Here we use the word non-conscious to represent 
spontaneous body and brain reactions to a stimulus. To 
answer our research questions, we conducted an experimental 
study using real video ads with high and low narrativity lev-
els. We employed two devices for ad presentation: a computer 
screen (PC) and a VR HMD. Two sets of metrics were gath-
ered: conscious responses (i.e., ad- and brand-related percep-
tions) through a questionnaire and non-conscious responses 
(i.e., arousal and its valence, approach/avoidance behavior, 
and cognitive load) through neurophysiological tools. We 
used tools proven able to capture these metrics and be suitable 
for use in combination with a VR HMD, namely electroen-
cephalography (EEG) and galvanic skin response (GSR).

This study contributes to the literature in advertising 
research in three directions: (1) By considering the poten-
tial of narratives in leading transformational experiences 
(Bruner, 1991), we move beyond the “either-or/with-
without” (narrative) investigation to consider narrative as 
a continuum. With this, we advance our knowledge of the 
nuances of narrative advertising evoked by different lev-
els of narrativity. (2) The increasing use of VR for com-
munication content dissemination necessitates a thorough 
examination of this medium compared to traditional 
delivery methods (e.g., screens). Our study is the first, to 
the best of our knowledge, to explore the isolated impact 
of immersive device usage on perceptions and reactions to 
advertisements, independent of ad format. (3) We harness 
the value of combining self-reported and neurophysiolog-
ical metrics (i.e., measures or indicators of the activity of 
the nervous system) for informing narrative advertising 
research.

The remainder of the article is organized as follows. 
The next section presents the theoretical background of the 
study, along with its hypotheses (H) and specific research 
questions (RQs). The materials and method section 
describes the experiment, the tools used, and the analyses 
performed. Next, we present the results and discuss each 
finding. Finally, we state the main conclusions, provide the 
implications and limitations of the study, and present pos-
sible future directions.

Theoretical and empirical background 
and hypotheses

In this section, we present the theoretical and empirical 
background on narrative advertising. Our approach is 
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grounded in understanding the cognitive and affective 
responses elicited by narratives. Thus, our hypotheses are 
related to the conscious and non-conscious responses to 
narrative ads.

Consumer conscious responses to narrative 
advertising

Previous studies have consistently demonstrated the over-
all superiority of narrative advertising over non-narrative 
advertising in terms of ad and brand perceptions (Chang, 
2009; Escalas, 2004; E. A. Kim et al., 2017, 2022; Shen et 
al., 2023), with exceptions conditioned by certain factors 
(Chang, 2009; Dessart, 2018; Grigsby & Mellema, 2020). 
Escalas (2004) demonstrated that upon successful mental 
stimulation, narrative advertising prompts recipients’ men-
tal engagement with ad content. Moreover, emotional con-
tent tends to play a key role in narrative advertisements, 
while analytical content and argument-based persuasion 
are avoided. Narratives also generally improve people’s 
ability to memorize information (Bower & Clark, 1969).

Transportation is frequently suggested as a mechanism to 
elucidate how narratives influence cognitive and affective 
processes, thereby affecting reactions to narratives (Escalas, 
2004; Green & Brock, 2000). Transportation is a specific 
mental state (Karpinska-Krakowiak & Eisend, 2020) char-
acterized by focused attention that individuals are more 
likely to experience when engaging with narratives com-
pared to other information formats (Green & Brock, 2000). 
Taking a broader perspective, E. A. Kim et al. (2017) assert 
that four independent process variables collectively account 
for the enhanced persuasion effects of narrative versus non-
narrative ads on attitudes toward ads and brand evaluation. 
These process variables are the degree of emotional involve-
ment with the ad, the degree of pleasure and entertainment 
perceptions associated with the ad, the degree to which the 
information from an ad is perceived as truthful, and the 
degree to which the advertised product or brand is perceived 
to help achieve consumption goals.

In the online review context, a study found that reviews 
with well-developed events and characters are more engag-
ing and persuasive than less storified reviews (van Laer, 
Edson Escalas, et al., 2019). Another study in video adver-
tising revealed a positive relationship between the narrative 
structure of the ad and affective responses (i.e., warm feel-
ings and upbeat), along with a negative relationship with 
cognitive responses (i.e., feelings of disinterest; Escalas  
et al., 2004). However, a more comprehensive understand-
ing of how narrative-specific factors, such as narrativity 
level, influence consumers’ perceptions of ads and brands, 
necessitates further examination. Here, we selected a set of 
variables that are frequently used in advertising research as 
representatives of ad and brand perceptions (Eisend & 
Tarrahi, 2016). These variables include ad liking and feel-
ings of entertainment to capture conscious affective 
responses, attention paid to the ad, ad understanding, and 

brand interest to capture conscious cognitive responses, 
among other variables.

The theoretical and empirical background mentioned 
above states that narrative ads (vs non-narrative ads) evoke 
transportation feelings, greater emotional involvement 
with the ad, and pleasure and entertainment perceptions 
associated with the ad. In addition, we consider that it may 
be easier to recognize and judge “clear” narratives over 
ambiguous or incomplete ones, given that narrative cogni-
tive functions lead humans to try to narrativize any event. 
This might reflect on ad and brand perceptions, which 
often come from affective and cognitive dimensions 
(Eisend & Tarrahi, 2016; Rosengren et al., 2020). We thus 
expect these positive effects of narrative advertising may 
intensify with increased levels of narrativity. Hence, we 
hypothesize that:

H1: Ads with high narrativity levels will generate more 
positive conscious perceptions of (1) ads and (2) brands 
than ads with low narrativity levels.

Consumer non-conscious responses to narrative 
advertising

Neurophysiological metrics capture instantaneous, non-
conscious biological reactions to a stimulus. Recent litera-
ture shows that these metrics add value when assessing ad 
effectiveness, especially regarding emotional responses (N. 
Lee et al., 2018; Venkatraman et al., 2015). For example, 
skin glands secrete sweat proportionally to how emotionally 
arousing a stimulus is; GSR thus provides a direct measure 
of arousal, albeit without indicating its valence (Caruelle et 
al., 2019). In the neurocognitive domain, EEG signals can 
also be used to infer emotional processes (Alsharif et al., 
2021), such as the valence of arousal and approach–avoid-
ance behavior toward a stimulus. In particular, approach or 
avoidance behavior measured through frontal alpha asym-
metry is increasingly used in consumer neuroscience 
research (Rawnaque et al., 2020). The metric is acknowl-
edged as a measure of user preference and engagement with 
advertisement content (Ausin-Azofra et al., 2021). Although 
the theta band can indicate emotion-related responses 
(Vecchiato et al., 2011, 2014), it is also a good marker for 
cognitive inferences, such as workload (Dini et al., 2022). 
Persuasion effects have been reported to increase in indi-
viduals facing high mental workload due to their limited 
cognitive capacities (Campbell & Kirmani, 2000).

Previous studies have analyzed narrative ads using neu-
rophysiological tools. A study using EEG demonstrated 
that attention, working memory, emotions, and imagina-
tion are present when consumers watch narrative ads, and 
that the degree of these variables is ad-dependent (Gordon 
et al., 2018). More recently, Dini, Simonetti, Bigne and 
Bruni (2023) found higher EEG intersubject correlation 
when participants watched ads with high narrativity levels 
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compared to low narrativity levels. This was attributed to a 
higher shared understanding of the ads. Wang et al. (2016) 
compared video ads with and without a narrative structure. 
The narrative ads resulted in higher EEG theta power in the 
left frontal and bilateral occipital brain regions. The theta 
power in the left frontal region suggested that the ads with 
a narrative structure were more pleasant and engaging than 
those without (Wang et al., 2016). Cartocci et al. (2017) 
used a multimodal approach to assess effort (i.e., cognitive 
load), approach-withdrawal, and emotional indices for 
three antismoking video campaigns. Two of them were 
narrative-based, but one of these was labeled as “effective” 
and the other as “ineffective” based on official market data. 
The third campaign had a symbolic communication style 
and was labeled as “awarded” because it had won several 
prizes. EEG frontal theta power results indicated that the 
“effective” narrative campaign had the highest effort index, 
attributed to the complexity of the storytelling, followed by 
the “ineffective” narrative campaign. Moreover, EEG fron-
tal alpha asymmetry results showed that the “awarded” 
campaign had the highest value for approach behavior. The 
“effective” narrative video also produced the highest emo-
tional index values measured through GSR and heart rate 
signals, which were attributed to the empathy evoked by 
the ad character’s personal story. These findings demon-
strate that neurophysiological signals are modulated by 
affective and cognitive perceptions.

Most of these past studies investigated differences 
between narrative and non-narrative ad formats, and the 
findings confirm the suitability of neurophysiological met-
rics to uncover non-conscious cognitive and emotional 
responses evoked by ads. In the consumer behavior 
domain, “advertising” (or marketing communications) is, 
in fact, the second most cited term in consumer neurosci-
ence studies (Oliveira et al., 2022). There is, however, 
fragmented literature on neurophysiological responses to 
advertising (N. Lee et al., 2018) and insufficient literature 
on non-conscious responses to different levels of narrativ-
ity. Nevertheless, the above-mentioned consumer neuro-
science studies indicate that narrative (vs non-narrative) 
ads lead to higher levels of cognitive- and affective-related 
neurophysiological responses. We thus expect that these 
responses may intensify with increased levels of narrativ-
ity. Hence, we hypothesize:

H2: Ads with high narrativity levels induce higher neu-
rophysiological (non-conscious) responses, such as 
frontal alpha asymmetry and positive arousal, than ads 
with low narrativity levels.

Value of narrative advertising delivered through 
device type

Previous research on narrative advertising has focused on 
digital devices, such as monitors (Brechman & Purvis, 

2015; Wang et al., 2016). VR opens up a new research 
avenue for assessing its value in enhancing narrative 
effects. Stories create the impression of being transported 
into the VR of the narrative world (van Laer, Feiereisen, & 
Visconti, 2019), while VR shifts the spatial perceptions 
from the real world to the virtual world—a concept defined 
as telepresence—and thus creates new experiences and 
sensations (Cowan & Ketron, 2019). As van Laer, 
Feiereisen and Visconti (2019) argue, “considering its 
immersive and multi-sensory nature, VR holds the poten-
tial to strengthen the engaging power of both commercial 
and non-commercial stories” (p. 137). VR is considered an 
appropriate tool for understanding narrative cognition 
(Bruni et al., 2022), particularly when combined with neu-
rophysiological metrics (Bruni et al., 2021).

HMDs are considered highly immersive devices 
(Cipresso et al., 2018) that increase users’ sense of pres-
ence as well as their cognitive load (Roettl & Terlutter, 
2018). The features of HMDs allow users to feel physi-
cally and psychologically isolated from the real world. By 
isolating the user’s field of view and hearing from the 
physical world, HMDs eliminate the possibility of multi-
tasking, and external distractors such as environmental 
elements, noises, and social presence. As distractions—
whether internally or externally generated—can hamper 
attention to a narrative, and the attentive state may not be 
quickly restored (Tchernev et al., 2023), a narrative expe-
rienced through VR might be perceived as more engaging. 
Therefore, we expect that simply by using an HMD to 
watch video narrative content, users are greatly absorbed 
by the narrative. Consequently, narrative processing in this 
state may evoke increased affective and cognitive pro-
cesses. Based on this, we hypothesize that:

H3: Watching narrative ads via an HMD versus on a PC 
screen leads to superior (1) conscious and (2) non-con-
scious responses.

Materials and methods

This section outlines the methodology utilized in this 
study, which is divided into several subsections. The initial 
three subsections delve into the experimental design, 
encompassing the stimuli and task executed. Subsequently, 
the tools employed are discussed, followed by a descrip-
tion of the sample under investigation. The “Data” section 
offers an overview of the metrics assessed, including self-
reported and neurophysiological metrics. Finally, the final 
section details the analyses conducted, starting with the 
process of obtaining the EEG metrics.

Design and stimuli

We employed a 2×2 within-subjects design with “level of 
narrativity” (low [LL] vs high [HL] level) and “device” 
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(PC vs VR). The classification of the two levels of narra-
tivity was based on the criteria defined by Ryan (2007). It 
was performed by one academic expert in the field of nar-
ratology and independently confirmed by another expert. 
Video ads may possess different narrativity levels. Ryan 
posits that the degree of narrativity depends on how many 
of the following conditions are met: (1) narrative must be 
about a world populated by individuated existents; (2) this 
world must be situated in time and undergo significant 
transformations; (3) the transformations must be caused by 
non-habitual physical events; (4) some of the participants 
in the events must be intelligent agents who have a mental 
life and react emotionally to the states of the world; (5) 
some of the events must be purposeful actions by these 
agents; (6) the sequence of events must form a unified 
causal chain and lead to closure; (7) the occurrence of at 
least some of the events must be asserted as fact for the 
story world; and (8) the story must communicate some-
thing meaningful to the audience (Ryan, 2007, p. 29). 
Therefore, a video ad that fulfills all eight conditions has 
the highest degree of narrativity, while the degree decreases 
as fewer conditions are met.

We further validated it through an online stimuli valida-
tion test to confirm that the general public also interpreted 
the video ads as having either high or low narrativity 
(Wilkens et al., 2005). Examples of the stimuli: https://i.imgur.
com/ckZp1hH.mp4 (HL), https://i.imgur.com/xRL9TJ8.mp4 
(LL). There were 12 video ads from diverse product catego-
ries, as recommended by Chang (2009), representing six 
well-known brands (Barilla, Coke, Disney, Kellogg’s, Nike, 
and Oculus), including one LL and one HL for each brand. 
We used 12 videos to ensure statistical power for the EEG 
analysis. The video ads were real commercials retrieved 
from YouTube. We edited them to remove sound, as it could 
be a confounding factor in the responses (Plourde-Kelly  
et al., 2021), adjusted the length, and added the final reveal-
ing the brand name if necessary. Each video ranged from 57 
to 63 s long. Overall, HL videos were highly storytelling-
based, while LL videos conveyed product and service fea-
tures and used fewer story elements. Half of the participants 
watched the videos on PC first. The videos’ presentation 
order was the same across devices but counterbalanced 
across participants (see Table 1).

Stimuli validation test

The stimuli validation test was conducted online using the 
Clickworker platform (https://www.clickworker.com) with 

156 participants. Participants who failed to answer the 
attention question correctly or responded faster than the 
minimum required time were excluded, resulting in 124 
valid answers. Each participant watched three video ads 
and responded to five items used by E. A. Kim et al. (2017), 
such as “the commercial tells a story” after each video ad. 
All items were rated from 0 = strongly disagree to 
100 = strongly agree. For the analysis, we used the average 
of the five items to compute each ad’s perceived narrativity 
level.

Task

The task consisted of an instructions screen, the video ads, 
a questionnaire answered after each ad, and an ending 
screen. The same videos were shown on PC and VR, with 
each block lasting approximately 25 min. For VR, the vid-
eos were broadcast in two dimensions (2D) on a large, 
curved screen with the default background of the Steam 
VR software. To measure ad memory, the participants 
were asked via email 15 days after the lab experiment to 
write a brief description of the ads they remembered.

Materials

The HTC Vive Pro VR headset was used for tasks per-
formed in VR, while a 27-inch monitor was used for tasks 
performed on PC. The EEG signals were recorded using a 
32-channel (10–20 system) EEG device from Brain 
Products with a sampling rate of 500 Hz. The impedance 
between the EEG active electrodes and the scalp was kept 
below the minimum threshold given by the hardware com-
pany (< 25 kΩ) during the entire experiment. The GSR 
signals were recorded using two Brain Products, gel-based 
electrodes on the first phalange of the index and middle 
fingers. The EEG and GSR signals were simultaneously 
collected, ensuring the synchronization of the signals.

Participants

The study included 32 right-handed participants (13 
female) from 16 different nationalities. Other demograph-
ics are as follows. Age: M = 26.84 (SD = 4.33, range = 20–
37); occupation: 69% students, 16% employed, and 15% 
both; highest educational level (completed or ongoing): 
12% bachelor’s degree and 88% master’s degree; previous 
experience with VR: 16% none and 84% had used it one or 
more times. The participants were compensated for their 

Table 1. Stimuli presentation order for one participant.

Order 1 2 3 4 5 6 7 8 9 10 11 12

Brand Disney Kellogg’s Coke Oculus Nike Barilla Disney Kellogg’s Coke Oculus Nike Barilla
Condition HL LL HL LL HL LL LL HL LL HL LL HL

HL: high narrativity level; LL: low narrativity level.

https://i.imgur.com/ckZp1hH.mp4
https://i.imgur.com/ckZp1hH.mp4
https://i.imgur.com/xRL9TJ8.mp4
https://www.clickworker.com
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time and effort. The local ethics committee approved the 
study.

Data

We gathered two types of data as our dependent variables 
(DV): (1) conscious responses to a questionnaire and (2) 
non-conscious responses obtained by neurophysiological 
tools.

Questionnaire. The questionnaire aimed to capture partici-
pants’ perceptions of each ad and brand, addressing issues 
related to narrative ad formats, such as emotive responses, 
hedonic value, and credibility. The questions, possible 
answers, and sources are presented in Table 2. We created an 
informative label for each question to simplify referencing 
throughout the article rather than indicate that the question 
fully captures a construct. The first three questions were 
always presented in the same order. The remaining seven 
questions (4–10) were randomized across ads and partici-
pants to avoid state-dependent effects. Question 1 served as 
a control for familiarity effects. Each variable was measured 
using a single item from scales in the literature except for 
one item that we created. We borrowed scales from the lit-
erature; however, we did not use them in their entirety 
because (1) it would increase the duration of the experiment 
beyond practical levels; (2) it would lead to participant 
fatigue and disengagement, as they would need to answer a 
long questionnaire 24 times; (3) we aimed to cover a broad 
range of ad- and brand-related variables; and (4) Diamanto-
poulos et al. (2012) suggest that single items tend to produce 
comparable predictive validity to multi-item scales for sam-
ples sizes smaller than 50. Ad memory was evaluated 2 
weeks later using a free recall question, that is, a question 
asking to briefly describe the ads they had seen.

Neurophysiological metrics. We used neurophysiological met-
rics to provide comprehensive results primarily for affective-
related responses. As Rossiter and Percy (2017) observed, 
emotional responses need to be measured specifically, going 
beyond liking–disliking or overall affect assessments. In line 
with this, we focused on the following affective-related met-
rics: arousal and its valence, and approach–avoidance behav-
ior. Arousal was measured by the number of GSR peaks. A 
peak occurs when there is a rapid increase in skin conduct-
ance response that surpasses a pre-defined threshold 
(Caruelle et al., 2019). EEG was used to (1) estimate the 
valence of the arousal using the frontal alpha and beta pow-
ers (Blaiech et al., 2013), (2) measure approach–avoidance 
behavior calculated using frontal alpha asymmetry (Ausin-
Azofra et al., 2021; Cartocci et al., 2017), and (3) evaluate 
cognitive load (i.e., cognitive-related metrics) using mid-
frontal theta power (Cartocci et al., 2017). We used the fol-
lowing formulae for the EEG metrics

 Valence   F4 F4    F3 F3� � � � � � � � � �� � �/ /  (1)

 Frontal alpha asymmetry ln F4   ln F3� � � � ��  (2)

Analyses

EEG pre-processing and feature extraction
Pre-processing. To eliminate high- and low-frequency 

noise, we used third-order IIR Butterworth filters. First, 
a high-pass filter with a cut-off frequency of 1 Hz was 
used, followed by a low-pass filter with a cut-off fre-
quency of 40 Hz. Next, we employed an automated bad 
channel detection procedure with a ±500 μV threshold. 

Table 2. Questionnaire used to measure conscious responses to the ads and brands.

# Label Question Scoring Source

1 — Have you seen this ad before? Yes; no Own elaboration
2 Ad_Liking How much did you like the ad? 0 = not at all; 100 = very much Own elaboration
3 Ad_Sharing How likely are you to show the 

ad to someone else?
0 = not at all likely; 100 = very likely Loewenstein et al. (2011)

4 Ad_Attention This commercial really held my 
attention

0 = strongly disagree; 100 = strongly agree Escalas et al. (2004)

5 Ad_Immersion This ad drew me in 0 = strongly disagree; 100 = strongly agree Escalas et al. (2004)
6 Ad_Understanding The ad claims were easy to 

understand
0 = strongly disagree; 100 = strongly agree Smith et al. (2008)

7 Ad_Entertainment The ad wasn’t just selling the 
product—it was entertaining me 
and I appreciate that

0 = strongly disagree; 100 = strongly agree Schlinger (1979)

8 Brand_Trust The brand in the ad is likely to 
possess the stated ad claims

0 = strongly disagree; 100 = strongly agree Y. H. Lee and Mason (1999)

9 Brand_Attitude I react favorably to the brand 0 = strongly disagree; 100 = strongly agree Y. H. Lee and Mason (1999)
10 Brand_Interest I am more interested in the brand 

as a result of seeing the message
0 = strongly disagree; 100 = strongly agree S. Kim et al. (2009)
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The average number of detected bad channels per partici-
pant = 1.92 ± 1.40. We rejected the bad channels and inter-
polated them with the spherical spline method using the 
information of the six surrounding channels. To obtain the 
epochs, we segmented the data according to each stimu-
lus length and added two seconds of baseline before the 
start of the stimulus. To create a robust averaging proce-
dure and facilitate data analysis, we corrected the length 
of each epoch based on the shortest stimulus (57 s) to have 
the same epoch length. We concatenated the 24 obtained 
epochs of each participant and fed the matrix into the 
independent component analysis (ICA) step. To remove 
the electrooculogram and other remaining artifacts, we 
implemented ICA with second-order blind identification. 
Finally, we re-referenced every denoised EEG channel to 
the average activity of all channels.

Feature extraction. To estimate the time–frequency 
(TF) information for each channel, we applied Welch’s 
method using a Hanning window of 0.5 s with the sta-
tionarity assumption. We obtained the TF estimation 
by averaging the calculated TFs of a signal. To calcu-
late valence and frontal alpha asymmetry, we used the 
absolute power of corresponding frequencies based on 
equations (1) and (2), respectively. Absolute power was 
calculated as the average TF over all time samples and 
related frequencies (e.g., 8–14 Hz for alpha). For cogni-
tive load, we used relative power to see how much addi-
tional cognitive load the task added over the baseline. To 
calculate relative power, we averaged the baseline TFs 
(i.e., the TFs 2 s before stimulus) of all a participant’s 
channels. Next, we obtained the relative power of each 
epoch with the following formula

 Relativepower of each epoch TFof that epoch-averagebaselineTF

av
=

eeragebaselineTF
 (3)

Finally, we obtained each condition’s relative power by 
averaging the corresponding TFs separately; the latter val-
ues were used for the statistical analysis.

Data analysis. We analyzed the questionnaire data using 
SPSS 26. Ad memory was evaluated through the free recall 
question (n = 24), with answers collected between 16 and 
21 days after the first part of the study. Two participants 
took 27 and 47 days. The GSR data were pre-processed 
and analyzed using the PsPM software version 5.1.0 (Bach 
& Friston, 2013). The GSR metric extracted was the non-
linear estimation of the number of spontaneous fluctua-
tions in skin conductance (Bach & Staib, 2015) during ad 
watching. For the GSR analysis, one participant was 
excluded (no data recorded), and 23 participants had par-
tial data (data loss in some trials). The EEG data were pre-
processed, processed, and analyzed using in-house code 
running in MATLAB R2020b, with some tools from the 
EEGLAB 2021.0 (https://eeglab.org) and FieldTrip 
20210128 (http://fieldtriptoolbox.org) toolboxes. Two par-
ticipants were excluded from the EEG analysis due to 
excessive artifacts and the loss of some epochs. Note that 
all metrics are not subject to inter-person variation since 
the same participant was exposed to all conditions.

Results

This section reports the results of each metric evaluated. 
We first present the results of the stimuli validation test. 
Then we show the results for the conscious responses (i.e., 
self-reported metrics; see Table 2) followed by the results 
for the non-conscious responses (i.e., neurophysiological 
metrics).

Stimuli validation test

An independent-sample t-test confirmed that the scores of 
the aggregated HL (MHL = 70.95, SD = 10.79) and LL 
(MLL = 47.71, SD = 13.52) video ads differed (t (61) = 7.554, 
p < .001). As the means followed the same pattern 
(MHL > MLL) for each brand, our classification was valid.

Conscious responses

We first checked for previous exposure to the ad, a poten-
tial confounder. For most of the ads, a maximum of two 
participants reported that they had or might have already 
seen the ads. Two ads were seen by nobody, six ads were 
seen or maybe seen by one participant each, three ads were 
seen or maybe seen by two participants each, and one ad 
was seen or maybe seen by six participants. Thus, we did 
not consider previous exposure as a control variable.

Next, we proceeded to examine hypothesis H1, which 
posits that HL ads elicit superior conscious perceptions of 
ads and brands compared to LL ads. Due to our factorial 
design, we also assessed whether these conscious percep-
tions differ depending on the device used for watching the 
ads, which would test H3(a). For this, we conducted a 
within-subjects generalized linear mixed model for each 
DV (see Table 2). The parameters of the model were (1) 
repeated measures: trial (24 trials in total per participant) 
and brand (four repetitions for each brand per participant); 
(2) fixed factors: narrativity level (HL, LL), device (PC, 
VR), and their interaction; and (3) random factors: person 
(including its intercept) and brand. Brand was included as 
a random factor because (1) the selected brands represent 
only a sample of the large brand population and (2) while 

https://eeglab.org
http://fieldtriptoolbox.org
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brand-to-brand variation is expected in every DV, we are 
not interested in this variation for this specific study; we 
focused on the effects of narrativity level and device type 
regardless of the brands presented.

Table 3 presents the results of the fixed and random 
effects for each DV. Although we found some significant 
interaction effects between narrativity level and device 
type, the analyses of the simple effects demonstrated no 
significant differences. We, therefore, are not describing 
the results of simple effects. It is worth noting, as shown in 
Table 3, that there were inter-subject and inter-brand varia-
tions in every DV, as captured by the significance of the 
random factors, as expected. Table 4 presents the means 
and standard deviations for each condition. Figures 1 and 2 
depict the results of Ad_Entertainment and Brand_Trust, 
respectively.

In addition, we conducted a Pearson correlation 
between Ad_Liking and Ad_Sharing using the average 
scores of PC and VR combined. We found a higher corre-
lation between the variables of the LL ads (r = .64, 
p < .001) than those of the HL ads (r = .43, p = .013).

To investigate the influence of narrativity level on ad 
recall, we aggregated the data for each condition. Ad recall 
was determined based on whether participants provided a 
description of the ad of any length. If they did, it was con-
sidered recalled; otherwise, it was considered non-recalled. 
We did not find any significant difference in unaided ad 
recall across the conditions (χ2(1, N = 288) = 0.681, 
p = .480; recalled HL: 52%, recalled LL: 47%).

Non-conscious responses

H2 concerns the neurophysiological responses to HL and 
LL ads, and H3(b) concerns the neurophysiological 
responses to device type. To test these hypotheses, we con-
ducted a within-subjects generalized linear mixed model. 
Narrativity level and device type, as well as their interac-
tion, were the fixed factors, and person was the random 
factor. The DVs were the neurophysiological metrics, each 
aggregated across brands.

Regarding arousal, the DV was the nonlinear estimation 
of the number of spontaneous fluctuations in skin 

Table 3. Results of the linear mixed model for the fixed and random effects for each DV.

DV

Fixed factors Random factors

Medium Narrativity level Interaction Person Brand

F (1, 759) F (1, 759) F (1, 759) Z Z

A
d_

Liking 2.115 12.298*** 0.033 2.926** 6.074***
Sharing 0.376 9.859** 0.041 3.441*** 4.899***
Attention 0.471 16.090*** 7.756** 2.776** 4.851***
Immersion 5.570* 9.777** 2.671 2.934** 6.004***
Understanding 0.123 1.011 0.401 3.562*** 3.064**
Entertainment 0.017 47.234*** 17.501*** 3.188*** 4.509***

Br
an

d_

Trust 0.175 27.633*** 1.357 3.469*** 5.320***
Attitude 4.810* 0.006 8.470** 3.274*** 7.490***
Interest 0.744 1.065 4.539* 3.449*** 6.050***

DV: dependent variable.
*p ⩽ .05; **p ⩽ .01; ***p ⩽ .001.

Table 4. Descriptives of each DV for each condition.

DV

Mean (standard deviation)

HL-PC HL-VR LL-PC LL-VR

A
d_

Liking 57.66 (12.46) 57.23 (15.39) 50.44 (14.05) 50.49 (14.82)
Sharing 27.11 (15.47) 27.58 (17.37) 18.50 (15.27) 19.60 (17.96)
Attention 57.18 (15.04) 55.91 (14.79) 44.47 (13.95) 46.92 (14.06)
Immersion 54.23 (14.24) 54.31 (11.18) 42.99 (14.79) 45.33 (13.94)
Understanding 66.28 (18.25) 66.13 (17.53) 69.89 (15.98) 68.38 (14.83)
Entertainment 57.94 (15.90) 56.40 (18.57) 37.86 (17.33) 40.17 (17.30)

Br
an

d_

Trust 46.55 (19.48) 47.63 (16.52) 57.10 (15.68) 56.63 (15.58)
Attitude 55.04 (17.04) 53.22 (16.13) 54.92 (15.70) 54.13 (15.69)
Interest 35.76 (15.41) 35.84 (15.11) 35.98 (16.23) 37.94 (17.92)

DV: dependent variable; HL: high narrativity level; LL: low narrativity level; PC: computer screen; VR: virtual reality head-mounted-display.



Simonetti et al. 9

Figure 1. Ad_Entertainment by narrativity level across brands.

Figure 2. Brand_Trust by narrativity level across brands.
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conductance (GSR) during ad watching. Only a main effect 
of device was observed, as ads watched in VR elicited more 
spontaneous GSR than ads watched on PC (MVR = 0.34, 
SD = 0.15; MPC = 0.12, SD = 0.09; F(1,107) = 71.125, 
p < .001).

To calculate the valence of the arousal, we used an EEG 
metric. The DV was the output of formula given in equa-
tion (1), aiming to identify the valence of evoked arousal. 
A main effect of device was observed, with VR inducing 
more negatively valenced feelings than PC (MVR = –0.20, 
SD = 0.43; MPC = 0.02, SD = 0.64; t(116) = 2.262, p = .002). 
The non-significant differences between narrativity levels 
and the means indicate that both ad types generated neutral 
feelings (MHL = –0.09, SD = 0.54; MLL = –0.09, SD = 058).

EEG also provides insights into approach–avoidance 
behavior toward the ads. The DV was the output of  

formula given in equation (2), that is, frontal alpha asym-
metry. No significant effects were found for narrativity 
level, device type, or their interaction. The average 
frontal alpha asymmetry values for each condition sug-
gest that HL ads induced neutral behavior (MHL = –0.04), 
while LL ads and both device types exhibited some 
approach behavior (MLL = 0.18, MVR = 0.10, MPC = 0.22). 
However, these differences were not statistically sig-
nificant. The time–frequency and topography plots are 
shown in Figure 3.

We then assessed cognitive load using the total EEG theta 
power of the mid-frontal region as the DV. There was no sig-
nificant effect for narrativity level, device type, or their inter-
action; cognitive load was the same regardless of ad type and 
device type. The time–frequency and topography plots are 
shown in Figure 4.

Figure 3. Time–frequency plots, topography plots, and power spectrum plots for alpha activity.
Hot colors indicate positive relative activity and cold colors indicate negative relative activity. The plots refer to the alpha activity (8–14 Hz) of 
electrodes F3 and F4. Time–frequency relative activity for (a) high and (b) low levels of narrativity, respectively. Scalp activity for (c) high and (d) low 
narrativity levels, respectively. (e) Scalp activity for (c) minus (d). (f) Relative power activity of high (red line) and low (blue line) levels of narrativity, 
which is derived from averaging time-frequency activity over time.
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Discussion

In this section, we discuss the findings of the study and 
relate them to previous literature. We follow the same 
structure of the “Results” section, where we discuss the 
results for the conscious responses followed by the discus-
sion of the results for the non-conscious responses. Finally, 
we provide a general discussion of the findings.

Conscious responses

Regarding H1 and H3(a), we analyzed six metrics related to 
ad perception and three brand-related metrics following our 
theoretical background. The results presented in Tables 3 
and 4 showed that while the HL ads scored on the positive 

side for Ad_Liking, the LL ads received a neutral score. The 
finding aligns with previous studies that demonstrate con-
sumers’ more favorable attitudes toward ads that induce 
higher narrative transportation (Grigsby et al., 2023; Yıldız 
& Sever, 2022).

Despite the low Ad_Sharing scores, indicating that par-
ticipants were unlikely to share the ads with others, the HL 
ads still outperformed the LL ads. This might reflect the 
positive relationship between liking an ad and the intention 
to share it (Petrescu & Korgaonkar, 2011). However, our 
correlation analysis revealed a much higher correlation 
between the variables of the LL ads than those of the HL 
ads. Moreover, it is plausible that the path is unidirectional: 
Ad_Liking → Ad_Sharing. Therefore, we can infer that 
for LL ads, liking the ad is already a more significant 

Figure 4. Time–frequency plots, topography plots, and power spectrum plots for theta activity.
Hot colors indicate positive relative activity and cold colors indicate negative relative activity. The plots refer to the theta activity (4–7 Hz) of 
electrodes F3, F4, Fz, FC1, and FC2. Time–frequency relative activity for (a) high and (b) low levels of narrativity, respectively. Scalp activity for (c) 
high and (d) low narrativity levels, respectively. (e) Scalp activity for (c) minus (d). (f) Relative power activity of high (red line) and low (blue line) 
levels of narrativity, which is derived from averaging time–frequency activity over time.
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contributor than the intention to share it, whereas for HL 
ads, other factors have more significant weights.

For Ad_Attention, the participants gave higher scores 
to HL than to LL. We speculate that HL ads sustained more 
attention due to their increased storytelling properties. A 
previous study showed that as the narrative structure of an 
ad increases, disinterest feelings decrease (Escalas et al., 
2004). Given the direct link between interest in a stimulus 
and attention given to the stimulus, we find support for our 
finding and argument.

Related to this latter finding, and following the same 
patterns, participants gave higher scores to HL than to LL 
in Ad_Immersion. Previous studies found that narrative 
ads (vs non-narrative ads) lead to higher transportation 
effects (Karpinska-Krakowiak et al., 2023; Shen et al., 
2023). As the concept of feeling transported into the narra-
tive is highly associated with feeling immersed in the nar-
rative, our results are in line with previous findings. Device 
was also an important factor in Ad_Immersion, with higher 
scores for VR than for PC. This suggests that the immer-
siveness of HMD VR—which prevents external distrac-
tions—seems to have forcefully placed participants in the 
stimuli environments. Although the effect between device 
types was small, it is key to remember that the stimuli were 
presented in a 2D format for both devices.

Neither narrativity level nor device type influenced 
Ad_Understanding; the participants rated all conditions 
similarly. Therefore, they could understand the claims that 
the ads wanted to convey regardless of their narrativity 
level or device. The null effect of narrativity level is sup-
ported by Ryan (2007). She argues that “judgments of 
narrativity are variable, and that they are not crucial to 
understanding” verbal or visual information (p. 31).

Regarding Ad_Entertainment (see Figure 1), the higher 
scores for HL reflect that narrative advertising is generally 
perceived “as a form of entertainment as much as persua-
sive communication” (Ching et al., 2013, p. 417). Including 
more product-related information might increase aware-
ness of the ad’s commercial intention and hamper feelings 
of entertainment.

For the brand-related metrics, participants gave lower 
scores on Brand_Trust for HL than LL. The direction and 
size of this effect (see means in Table 4) were unexpected 
because during immersion in the story, possible counter-
arguments to the story claims become less accessible 
(Green & Brock, 2000). Previous studies found that narra-
tive ads lead to less counterargument (Shen et al., 2023) 
and increased message credibility (E. A. Kim et al., 2022) 
than non-narrative ads, which is attributed to the narra-
tive’s ability to involve the audience. Therefore, as Ad_
Immersion was higher for HL than LL, we would also 
expect HL ads to score higher in Brand_Trust. But this did 
not occur. Argument strength is one factor that might have 
caused LL ads to score higher than HL. When participants 
were not cognitively depleted beforehand, Chang (2009) 

found that strong arguments led to better attitudes toward 
the ad and brand than weak arguments did. Moreover, in 
the experiment by Lien and Chen (2013), argument 
strength positively affected attitudes only for non-narra-
tive ads. Another complementary explanation concerns the 
types of claims made in the ads. The HL ads focused on 
storytelling without making explicit claims about the prod-
uct and brand. In contrast, the LL ads had some product-
related information, which might have increased participant 
awareness of the product’s features and benefits. Although 
we neither measured nor controlled for argument strength 
or claim type across the conditions, the superiority of LL 
ads on Brand_Trust was consistent for all six brands (see 
Figure 2). Narrativity level did not influence Brand_
Attitude or Brand_Interest.

We observed only a small main effect of device type on 
Brand_Attitude. The participants developed more positive 
feelings toward the brands with ads shown on PC than the 
ads shown in VR. This is likely because PC is a more com-
mon device for advertising than VR is. We speculate that 
familiarity with the device might have played a role in this 
metric. In addition, neither the ad type nor the device sig-
nificantly increased interest in the brand. As narrative 
transportation can generate a change in attitude and inten-
tions (van Laer et al., 2014), our findings imply that both 
levels lead to similar transportation effects; otherwise, we 
would expect to find HL ads performing better than LL in 
both metrics. Another possible explanation is that the par-
ticipants already had strong opinions about the brands, but 
we did not measure this variable.

We expected the potentially higher affective component 
of HL ads to create stronger emotional reactions than LL 
ads and improve lasting memory formation. However, our 
analysis of whether the narrativity level influenced mem-
ory for the ads revealed both HL ads and LL ads led to 
similar long-term ad recall.

Non-conscious responses

The results for arousal levels showed similar stimulus-
induced arousal across narrativity levels. A study com-
pared three storytelling ads and found that all ads produced 
different patterns of continuous skin conductance and dif-
ferent mean GSR values (Micu & Plummer, 2010). The 
absence of differences in GSR across the two narrativity 
levels might be due to variability across the 12 ads in elic-
iting arousal levels.

In our study, ads shown in VR HMD elicited greater 
arousal than ads shown on a PC screen, regardless of narr-
ativity level. This finding agrees with previous literature, 
as a study found that a task performed in VR HDM gener-
ated higher arousal than a task performed on a PC (K. Kim 
et al., 2014). However, another study found no differences 
in arousal for scenes viewed in VR versus on a PC except 
for fearful stimuli (Liao et al., 2020). Thus, our findings 
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suggest that the higher arousal in VR could be due to the 
novelty of the tool, or, according to the findings of Meehan 
et al. (2002), due to high levels of sense of presence—indi-
rectly measured by our Ad_Immersion metric. It is crucial, 
however, to evaluate the valence of this arousal, which we 
report next.

We measure the valence of the arousal with EEG. The 
results showed that VR induced more negatively valenced 
feelings than PC did, supporting the findings of K. Kim et 
al. (2014) who used self-reported metrics. We speculate 
that the negative feelings might be the result of disappoint-
ment in watching 2D videos through VR as opposed to a 
3D format, as well as discomfort caused by the HMD 
device (e.g., pressure, heaviness, fatigue).

Using another EEG metric, we found that HL ads 
induced neutral behavior (i.e., neither approach nor avoid-
ance behavior), whereas LL ads and both device types 
tended to generate some approach behavior. Therefore, ad 
narrativity level seems not to impact approach–avoidance 
feelings. Although the positive value for VR appears to 
contradict the finding for valence (as above-mentioned), 
both metrics had small values, which could reflect neutral 
emotional responses.

Finally, the EEG signals revealed cognitive load was 
the same regardless of ad type and device type. Chang 
(2009) argues that narrative processing demands much 
cognitive capacity. Our results suggest that narrativity 
level does not influence the processing demands of narra-
tives. Roettl and Terlutter (2018) found that games played 
in 3D VR increase cognitive load compared to games 
played in 2D due to the high cognitive load that VR 
requires. We, however, presented the videos in 2D, which 
might have led to a similar cognitive load in VR and PC.

General discussion

Our first hypothesis was partially supported, depending on 
the type of effect. In general, high-narrativity ads per-
formed better in all self-reported ad-related metrics except 
Ad_Understanding, for which there was no difference 
across levels. The most noticeable and consistent narrativ-
ity impact across brands was on Ad_Entertainment (see 
Figure 1). The participants liked that the ads with a clear 
storyline were entertaining in addition to merely selling 
the product or service. We found different results regard-
ing the brand-related metrics. Although Brand_Attitude 
and Brand_Interest did not differ across narrativity levels, 
the low-narrativity ads produced better Brand_Trust for all 
six brands (see Figure 2). These ads showed product fea-
tures and options explicitly, which seems to have increased 
the ads’ credibility.

Concerning H2, the results did not show evidence to 
support our prediction that HL ads would generate aug-
mented non-conscious responses compared to LL ads, as 
we found similar neurophysiological responses to both ad 

types. The self-reported results suggested that ads with 
high narrativity levels would induce greater positive 
arousal, approach behavior, and, potentially, cognitive 
load compared to ads with low narrativity levels. However, 
we found that both ad types led to neutral or slightly posi-
tive non-conscious reactions—no differences in arousal 
level, with neutral valenced arousal as well as neutral to 
mild approach behavior—with no differences in cognitive 
load. Although the participants perceived the ads differ-
ently in a conscious way, their neural and physiological 
signals did not reflect these perceptions.

Other studies have found disagreement between con-
scious and non-conscious responses. EEG frontal asym-
metry evaluated awarded ads, which received high 
appreciation from experts and consumers. Out of the three 
ads tested, only one showed significant approach behavior, 
while the other two did not differ from baseline levels 
(Ohme et al., 2010). In another study, participants indi-
cated higher self-reported arousal for short TV scenes and 
movie clips presented in color compared to black-and-
white; however, objective arousal measured through GSR 
did not differ between the conditions (Detenber et al., 
2000). A more recent study found opposite responses 
between self-reported and physiological (e.g., GSR) met-
rics when watching and listening to narratives (Richardson 
et al., 2020). We should note that we compared ads within 
the same modality (i.e., videos) and type (i.e., narratives) 
varying only in their narrativity level. Thus, from a neuro-
physiological viewpoint, considering the metrics we 
employed, narrativity level does not change non-conscious 
responses to video ads.

Regarding H3(a), the influence of device type on ad and 
brand metrics had null or small effects according to the 
self-reported metrics, providing weak partial support to the 
hypothesis. Ad_Immersion was slightly superior in VR, 
while Brand_Attitude tended to be more positive for PC. 
These results were consistent with a study investigating 
self-reported sense of presence, arousal, and attitudes 
toward the game and the brands placed in the said game 
(Roettl & Terlutter, 2018). The same game was played in 
2D, stereoscopic 3D, and VR with an HMD. No differ-
ences were found for the brand or game metrics—except 
that the sense of presence was highest in VR.

Concerning H3(b), we argue the results do not support 
the hypothesis because of the differential effects found in 
arousal levels and null effects for the other metrics. The 
neurophysiological metrics revealed that watching the ads 
in VR increased arousal levels. However, the valence of 
this arousal was negative compared to ads seen on a screen. 
We found no significant differences between VR and PC 
for cognitive load and approach–avoidance behavior, 
although PC tended to induce more approach behavior 
than VR did. Overall, device type generated no significant 
changes in ad and brand evaluations aside from arousal 
levels. However, we must consider that we showed the ads 
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in a 2D format, which neither harness the full potential of 
HMD VR as an immersive 3D tool (see Tian et al., 2021, 
for a comparison of emotional responses between 2D and 
3D visual stimuli in VR) nor use the same cognitive 
resources as 3D formats.

Conclusion

Narrative has been shown to be a powerful mechanism for 
ad persuasion, as it can increase consumers’ ad and brand 
evaluations. But storytelling ads vary in their narrativity lev-
els, and it is not evident how this affects ad and brand per-
ceptions. In this study, we chose six brands from different 
product categories and selected two real video ads for each 
brand: one with a high narrativity level and the other with 
low narrativity. All the ads were shown to the participants 
via two devices: PC screen and VR headset. We collected 
conscious responses through questionnaires and non-con-
scious responses through EEG and GSR signals. We used 
real ads from six different brands and product categories to 
mitigate a possible category influence, as suggested by 
Chang (2009). We also combined self-reported and neuro-
physiological metrics to obtain more comprehensive results.

Overall, ads with high narrativity produced more posi-
tive conscious responses compared to low-narrativity ads 
on liking, feelings of entertainment, sharing intentions, 
attention and immersion feelings; but ads with low narra-
tivity led to higher brand trust, as they were perceived as 
more likely to follow up on their claims. In addition, there 
was no difference in neurophysiological responses between 
the two ad types; both types led to neutral or slightly 
favorable non-conscious reactions. We found no pro-
nounced device effects in most of the self-reported met-
rics. However, while the participants felt more immersed 
during VR ads, they reported lower favorable brand atti-
tudes than when watching them on PC. The neurophysio-
logical metrics showed that ads watched in VR produced 
higher arousal than ads viewed on PC, but this arousal had 
a negative valence.

Theoretical implications

This study contributes to advertising knowledge and deliv-
ery modality in the following ways. First, it generally sup-
ports previous research using a binary approach to study 
narrative advertising, that is, comparing narrative versus 
non-narrative ads. Our study has shown that ads with high 
narrativity levels evoke more positive conscious responses 
(e.g., liking, entertainment, immersion) than low-narrativ-
ity ads do. Thus, it extends the theoretical assumption that 
narrative ads lead to increased positive affective responses 
by showing these conscious responses can be modulated 
by the level of narrativity.

Second, it elucidates the neurophysiological reactions 
involved in narrative ad processing. In this study, we found 

that immediate non-conscious responses may differ from 
delayed conscious responses. While the brain and body 
signals did not react differently to high and low levels of 
narrativity, participants reported a general preference for 
ads with high narrativity levels when explicitly asked 
about it. The theory indicates narrative ads generate more 
positive and different cognitive and affective responses 
compared to argument-based ads. Therefore, our findings 
suggest that unconscious affective and cognitive responses 
do not differ depending on the narrativity level of the ad. 
Alternatively, they might not differ strongly enough to be 
detected or they might be triggered only when narrativity 
levels drastically change. Hence, we showed the appropri-
ateness and value of combining self-reported and neuro-
physiological metrics in advertising research, as each 
captures different processing stages; neurophysiological 
metrics target non-conscious and immediate responses, 
and self-reported metrics target conscious and delayed 
responses.

Third, this study addresses whether a VR device alters 
conscious and non-conscious responses to ads in compari-
son to ads delivered through traditional screens. Research 
in VR claims the medium has the potential to immerse 
consumers in the virtual world. However, whether this 
effect is due to the 3D interactive features or the device’s 
capacity to isolate the user from the external world is less 
clear. Our study removed the possible effects of 3D and 
interactiveness to assess the device effect. The findings 
indicate that a VR HMD by itself is already capable of 
making users feel more immersed in the stimulus but at the 
cost of having a negative emotional response. On the theo-
retical side, this opens the discussion of how external fac-
tors of our environments affect stimulus perceptions, even 
when full attention is given to the stimulus, and how wear-
ing a VR HMD affects emotional reactions.

Practical implications

Past research has shown that narrative ads tend to outper-
form argument-based ads. This might reflect the natural 
preference of human brains for using narratives to deliver 
information (Sugiyama, 1996). However, narrative inclu-
sion does not necessarily equate to ad success (Brechman 
& Purvis, 2015). The degree of narrativity varies among 
stories. Our study demonstrated that low narrativity levels 
seem to emphasize the ad’s persuasion techniques, as well 
as reduce ad liking and feelings of entertainment. Although 
narrative ads may require the audience to watch the entire 
ad to understand it, which is not the case for a non-narra-
tive format (Wilkens et al., 2005), ads with high narrativity 
levels are more engaging than low-narrativity ads. As we 
showed, they capture more attention and evoke higher 
immersive feelings. However, whether this is beneficial 
for brands requires more research. For example, Dessart 
(2018) found that high levels of transportation can backfire 
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on expected marketing outcomes. In fact, we have found 
that ads with low narrativity levels are more trusted to fol-
low up on their claims than high-narrative ads are. 
Therefore, what is the best narrativity level for an ad? We 
advocate both conscious and non-conscious measurements 
to evaluate different ad plots depending on the advertising 
goals. As we found, biological non-conscious metrics 
gathered through neurophysiological tools showed equal 
performance of both narrativity levels regarding arousal, 
approach–avoidance behavior, and cognitive load. We, 
however, used only the average output of each metric to 
compare narrativity levels, which does not provide full 
information about which parts of an ad are over- or under-
performing. In the study by Micu and Plummer (2010), 
storytelling ads had very different arousal patterns. An 
argument-based ad elicited only flat responses across the 
entire ad, but the average arousal was higher for the argu-
ment-based ad. It is, therefore, crucial for advertisers to 
know whether and where their ads induce arousal peaks, as 
they are a clear indication of an emotional trigger. 
Advertisers should also evaluate ad moments that lead to 
approach–avoidance behavior and increased cognitive 
load to tailor the story to their marketing goals.

With the rise of new devices for ad delivery, it is perti-
nent to evaluate their impact on consumers. As stated ear-
lier, immersive and interactive technologies are demanding 
new research (Sağkaya Güngör & Ozansoy Çadırcı, 2022). 
Here, we addressed how VR HMD can influence ad and 
brand perceptions. VR can display content in 3D format, 
sometimes enabling active interaction with the virtual ele-
ments, but it also reproduces 2D content. One could argue 
that 3D content is preferable to 2D content due to its high 
realism, for example. To make a parallel with the adoption 
of VR HMD use, when 3D TVs were first mass-marketed, 
37% of 3D TV owners reported having an equal or higher 
preference for watching 2D programs compared to 3D pro-
grams (Statista, 2011). Moreover, the contribution of 3D 
movies to box office revenue has been decreasing since 
2016 (Navarro, 2022). Nevertheless, whether in 2D or 3D, 
VR is undoubtedly a growing device for ad delivery 
(Wedel et al., 2020). We have found that VR enhanced 
feelings of immersion and arousal; however, this arousal 
had a negative valence. Therefore, marketers need to con-
sider the balance between the positive effects of the device 
(e.g., vividness, immersiveness, interaction) with its nega-
tive effects (e.g., fatigue, cybersickness, increased cogni-
tive demands).

Limitations and future research directions

However, the study has several limitations. First, we 
instructed the participants to watch the video ads, which 
implies high levels of attention toward the ads. In condi-
tions outside the realm of study, consumers may not be 
fully focused. Second, there were no concurrent stimuli 

during ad watching, such as other stimuli in the same or 
different media, social presence, or noises. Third, there 
was no context. The ads were presented in isolation—that 
is, not embedded in an editorial content or programming 
context, which could generate spillover effects. Fourth, the 
ads had only visual components. We removed sound to 
avoid another source of variability in our measures; how-
ever, this might have altered the participants’ ad percep-
tions. Fifth, even though we measured narrativity level in 
a continuous way, our analysis considered only the dichot-
omous split in low-high narrativity levels. This approach 
did not allow us to verify how small changes in narrativity 
level impact perceptions and responses toward the ad. 
Finally, the ads shown in VR were 2D ads. Thus, we did 
not explore the main feature of the VR device: the full 3D 
immersive experience. This approach, however, allowed 
us to isolate the effect of delivery modality by removing 
possible confounding factors such as the differences 
between 2D and 3D video formats.

These limitations point to new research directions. 
Future studies could target real-world settings (e.g., social 
media platforms, VR games) to assess the impact of narra-
tivity (see Yıldız & Sever, 2022) and device on marketing 
metrics. It is also pertinent to investigate the effects of con-
text and concurrent stimuli on ad processing for different 
narrativity levels. Moreover, considering narrativity level 
in its continuous form allows the exploration of the elastic-
ity of ads’ narrative content. A further promising avenue is 
to use “big data” by investigating ads featured on YouTube 
and other open platforms. The idea would be to test 
whether narrativity level (in a continuous manner) could 
predict real-life data such as ad virality (e.g., sharing and 
visualization) and engagement (e.g., likes and comments). 
Furthermore, going beyond narrativity level, future studies 
could start considering the narrative structure of the ads to 
develop more effective ads (see Ghosh & Deb, 2022), as 
audience engagement levels follow the narrative structure 
(Dini, Simonetti, & Bruni, 2023).

The effect of immersive VR on ad processing for vari-
ous degrees of narrativity is also increasing in relevance. 
We believe that our findings could have been different if 
we had used ads in 3D format. According to the media 
richness theory adapted to new technologies (Moes & van 
Vliet, 2017), a 3D VR experience would be richer com-
pared with a 2D PC experience, which could influence ad 
and brand perceptions. Although a meta-analysis found no 
effect of medium richness on narrative transportation (van 
Laer et al., 2012), it is plausible to assume that the highly 
immersive character of 3D VR may enhance both trans-
portation and cognitive load. Also, the experience of being 
in a flow state is a pertinent topic for narrative advertising, 
but previous research has investigated flow mainly in 
desktop settings, with relatively little focus on new tech-
nologies such as VR (Valinatajbahnamiri & Siahtiri, 2021). 
Furthermore, classical theories, especially the elaboration 



16 Business Research Quarterly 

likelihood model (Petty & Cacioppo, 1986) extended to 
VR settings, could be used to investigate advertising per-
suasiveness (Shahab et al., 2021). However, the potential 
benefits of immersive VR on marketing outcomes are only 
relevant if consumers adopt this medium. In this sense, the 
extended version of the Technology Acceptance Model 
(Sagnier et al., 2020) could assess VR adoption for view-
ing content.

Concerning the physiological metrics, we used the 
mean GSR for assessing the general arousal level evoked 
by each condition. However, continuous GSR analysis can 
show the arousal pattern of an ad. Future studies can evalu-
ate whether the general pattern is different depending on 
an ad’s narrativity level. Regarding the metrics at the neu-
rocognitive level, other features such as inter-subject cor-
relation could provide insights into shared neural responses 
to ads with different narrativity levels (see Dini, Simonetti, 
& Bruni, 2023).

Acknowledgements

We are grateful to Tirdad Seifi Ala and Diego Candia-Rivera for 
helping with the technical aspects of the EEG and GSR data anal-
ysis, respectively. We also thank Thomas Anthony Pedersen for 
the technical support and help during the preparation of the study.

Data availability

The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
This work was supported by Rhumbo (European Union’s Horizon 
2020 research and innovation program under the Marie 
Skłodowska-Curie Grant Agreement No 813234).

Ethical approval

This study was approved by the local ethics committee (Technical 
Faculty of IT and Design, Aalborg University) and performed in 
accordance with the Danish Code of Conduct for Research and 
the European Code of Conduct for Research Integrity.

ORCID iD

Enrique Bigne  https://orcid.org/0000-0002-6529-7605

References

Alsharif, A. H., Md Salleh, N. Z., & Baharun, R. (2021). 
Neuromarketing: Marketing research in the new millen-
nium. Neuroscience Research Notes, 4(3), 27–35. https://
doi.org/10.31117/neuroscirn.v4i3.79

Ausin-Azofra, J. M., Bigne, E., Ruiz, C., Marín-Morales, J., 
Guixeres, J., & Alcañiz, M. (2021). Do you see what I 
see? Effectiveness of 360-degree vs. 2D video ads using a 
neuroscience approach. Frontiers in Psychology, 12, 1–14. 
https://doi.org/10.3389/fpsyg.2021.612717

Bach, D. R., & Friston, K. J. (2013). Model-based analysis of 
skin conductance responses: Towards causal models in psy-
chophysiology. Psychophysiology, 50(1), 15–22. https://
doi.org/10.1111/j.1469-8986.2012.01483.x

Bach, D. R., & Staib, M. (2015). A matching pursuit algorithm 
for inferring tonic sympathetic arousal from spontaneous 
skin conductance fluctuations. Psychophysiology, 52(8), 
1106–1112. https://doi.org/10.1111/psyp.12434

Blaiech, H., Neji, M., Wali, A., & Alimi, A. M. (2013). Emotion 
recognition by analysis of EEG signals. In 13th interna-
tional conference on hybrid intelligent systems (HIS 2013) 
(pp. 312–318). https://doi.org/10.1109/HIS.2013.6920451

Bower, G. H., & Clark, M. C. (1969). Narrative stories as media-
tors for serial learning. Psychonomic Science, 14(4), 181–
182. https://doi.org/10.3758/BF03332778

Brechman, J. M., & Purvis, S. C. (2015). Narrative, transportation 
and advertising. International Journal of Advertising, 34(2), 
366–381. https://doi.org/10.1080/02650487.2014.994803

Bruner, J. (1991). Self-making and world-making. Journal of 
Aesthetic Education, 25(1), 67–78. https://doi.org/10.23 
07/3333092

Bruni, L. E., Dini, H., & Simonetti, A. (2021). Narrative cogni-
tion in mixed reality systems: Towards an empirical frame-
work. In J. Y. C. Chen & G. Fragomeni (Eds.), Virtual, 
augmented and mixed reality (pp. 3–17). Springer. https://
doi.org/10.1007/978-3-030-77599-5_1

Bruni, L. E., Kadastik, N., Pedersen, T. A., & Dini, H. (2022). 
Digital narratives in extended realities. In M. Alcañiz, M. 
Sacco, & J. G. Tromp (Eds.), Roadmapping extended reality: 
Fundamentals and applications (pp. 35–62). Wiley.

Campbell, M. C., & Kirmani, A. (2000). Consumers’ use of 
persuasion knowledge: The effects of accessibility and 
cognitive capacity on perceptions of an influence agent. 
Journal of Consumer Research, 27(1), 69–83. https://doi.
org/10.1086/314309

Cartocci, G., Caratù, M., Modica, E., Maglione, A. G., Rossi, D., 
Cherubino, P., & Babiloni, F. (2017). Electroencephalographic, 
heart rate, and galvanic skin response assessment for an adver-
tising perception study: Application to antismoking public 
service announcements. Journal of Visualized Experiments, 
2017(126), 1–9. https://doi.org/10.3791/55872

Caruelle, D., Gustafsson, A., Shams, P., & Lervik-Olsen, L. 
(2019). The use of electrodermal activity (EDA) measure-
ment to understand consumer emotions—A literature review 
and a call for action. Journal of Business Research, 104, 
146–160. https://doi.org/10.1016/j.jbusres.2019.06.041

Chang, C. (2009). “Being hooked” by editorial content: The 
implications for processing narrative advertising. Journal of 
Advertising, 38(1), 21–34. https://doi.org/10.2753/JOA0091 
-3367380102

Chang, C. (2012). Narrative advertisements and narrative pro-
cessing. In S. Rodgers & E. Thorson (Eds.), Advertising 
theory (1st ed., pp. 241–254). Routledge.

Ching, R. K. H., Tong, P., Chen, J., & Chen, H. (2013). Narrative 
online advertising: Identification and its effects on attitude 

https://orcid.org/0000-0002-6529-7605
https://doi.org/10.31117/neuroscirn.v4i3.79
https://doi.org/10.31117/neuroscirn.v4i3.79
https://doi.org/10.3389/fpsyg.2021.612717
https://doi.org/10.1111/j.1469-8986.2012.01483.x
https://doi.org/10.1111/j.1469-8986.2012.01483.x
https://doi.org/10.1111/psyp.12434
https://doi.org/10.1109/HIS.2013.6920451
https://doi.org/10.3758/BF03332778
https://doi.org/10.1080/02650487.2014.994803
https://doi.org/10.2307/3333092
https://doi.org/10.2307/3333092
https://doi.org/10.1007/978-3-030-77599-5_1
https://doi.org/10.1007/978-3-030-77599-5_1
https://doi.org/10.1086/314309
https://doi.org/10.1086/314309
https://doi.org/10.3791/55872
https://doi.org/10.1016/j.jbusres.2019.06.041
https://doi.org/10.2753/JOA0091-3367380102
https://doi.org/10.2753/JOA0091-3367380102


Simonetti et al. 17

toward a product. Internet Research, 23(4), 414–438. https://
doi.org/10.1108/IntR-04-2012-0077

Cipresso, P., Giglioli, I. A. C., Raya, M. A., & Riva, G. (2018). 
The past, present, and future of virtual and augmented real-
ity research: A network and cluster analysis of the litera-
ture. Frontiers in Psychology, 9, Article 2086. https://doi.
org/10.3389/fpsyg.2018.02086

Cowan, K., & Ketron, S. (2019). Prioritizing marketing research 
in virtual reality: Development of an immersion/fantasy 
typology. European Journal of Marketing, 53(8), 1585–
1611. https://doi.org/10.1108/EJM-10-2017-0733

Dessart, L. (2018). Do ads that tell a story always perform better? 
The role of character identification and character type in sto-
rytelling ads. International Journal of Research in Marketing, 
35(2), 289–304. https://doi.org/10.1016/j.ijresmar.2017.12.009

Detenber, B. H., Simons, R. F., & Reiss, J. E. (2000). The emo-
tional significance of color in television presentations. 
Media Psychology, 2(4), 331–355. https://doi.org/10.1207/
S1532785XMEP0204_02

Diamantopoulos, A., Sarstedt, M., Fuchs, C., Wilczynski, P., & 
Kaiser, S. (2012). Guidelines for choosing between multi-
item and single-item scales for construct measurement: A 
predictive validity perspective. Journal of the Academy of 
Marketing Science, 40(3), 434–449. http://link.springer.
com/10.1007/s11747-011-0300-3

Dini, H., Simonetti, A., Bigne, E., & Bruni, L. E. (2022). EEG 
theta and N400 responses to congruent versus incongruent 
brand logos. Scientific Reports, 12(1), 4490. https://doi.
org/10.1038/s41598-022-08363-1

Dini, H., Simonetti, A., Bigne, E., & Bruni, L. E. (2023). Higher 
levels of narrativity lead to similar patterns of poste-
rior EEG activity across individuals. Frontiers in Human 
Neuroscience, 17, Article 1160981. https://doi.org/10.3389/
fnhum.2023.1160981

Dini, H., Simonetti, A., & Bruni, L. E. (2023). Exploring the 
neural processes behind narrative engagement: An EEG 
study. Eneuro, 10(7), ENEURO.0484-22.2023. https://doi.
org/10.1523/ENEURO.0484-22.2023

Dwivedi, Y. K., Hughes, L., Wang, Y., Alalwan, A. A., Ahn, 
S. J., Balakrishnan, J., Barta, S., Belk, R., Buhalis, D., 
Dutot, V., Felix, R., Filieri, R., Flavián, C., Gustafsson, 
A., Hinsch, C., Hollensen, S., Jain, V., Kim, J., Krishen, 
A. S., . . . Wirtz, J. (2023). Metaverse marketing: How the 
metaverse will shape the future of consumer research and 
practice. Psychology & Marketing, 40, 750–776. https://doi.
org/10.1002/mar.21767

Eisend, M., & Tarrahi, F. (2016). The effectiveness of advertis-
ing: A meta-meta-analysis of advertising inputs and out-
comes. Journal of Advertising, 45(4), 519–531. https://doi.
org/10.1080/00913367.2016.1185981

Escalas, J. E. (2004). Imagine yourself in the product: Mental 
simulation, narrative transportation, and persuasion. Journal 
of Advertising, 33(2), 37–48. https://doi.org/10.1080/00913
367.2004.10639163

Escalas, J. E., Moore, M. C., & Britton, J. E. (2004). Fishing 
for feelings? Hooking viewers helps! Journal of Consumer 
Psychology, 14(1–2), 105–114. https://doi.org/10.1207/s15 
327663jcp1401&2_12

Ghosh, A., & Deb, M. (2022). Universal emotional arc structure 
in advertisements and their favorability. European Journal 

of Marketing, 56(4), 1232–1267. https://doi.org/10.1108/
EJM-12-2020-0912

Gordon, R., Ciorciari, J., & van Laer, T. (2018). Using EEG 
to examine the role of attention, working memory, emo-
tion, and imagination in narrative transportation. European 
Journal of Marketing, 52(1/2), 92–117. https://doi.org/10.11 
08/EJM-12-2016-0881

Green, M. C., & Brock, T. C. (2000). The role of transporta-
tion in the persuasiveness of public narratives. Journal of 
Personality and Social Psychology, 79(5), 701–721. https://
doi.org/10.1037/0022-3514.79.5.701

Grigsby, J. L., Jewell, R. D., & Zamudio, C. (2023). A picture’s 
worth a thousand words: Using depicted movement in pic-
ture-based ads to increase narrative transportation. Journal 
of Advertising, 52(4), 594–612. https://doi.org/10.1080/009
13367.2022.2077267

Grigsby, J. L., & Mellema, H. N. (2020). Negative conse-
quences of storytelling in native advertising. Journal of 
Interactive Marketing, 52, 61–78. https://doi.org/10.1016/j.
intmar.2020.03.005

Gu, C., Lin, S., Wei, W., Yang, C., Chen, J., Miao, W., Sun, J., 
& Zeng, Y. (2023). How does interactive narrative design 
affect the consumer experience of mobile interactive video 
advertising? Systems, 11(9), 471. https://doi.org/10.3390/
systems11090471

Hamby, A., Tezer, A., & Escalas, J. E. (2023). Significant 
objects: How Eudaimonic narratives enhance the value of 
featured products. Journal of Advertising, 52(3), 406–422. 
https://doi.org/10.1080/00913367.2022.2066035

Karpinska-Krakowiak, M., & Eisend, M. (2020). Mini-film 
advertising and digital brand engagement: The moderat-
ing effects of drama and lecture. International Journal of 
Advertising, 39(3), 387–409. https://doi.org/10.1080/02650
487.2019.1633841

Karpinska-Krakowiak, M., Trzebinski, W., Lim, H., & Marciniak, 
B. (2023). The dis-matching effect: How argumentation 
type and message design influence persuasion for emerging 
technology products. Journal of Business Research, 168, 
114207. https://doi.org/10.1016/j.jbusres.2023.114207

Kim, E. A., Ratneshwar, S., & Thorson, E. (2017). Why narra-
tive ads work: An integrated process explanation. Journal of 
Advertising, 46(2), 283–296. https://doi.org/10.1080/00913
367.2016.1268984

Kim, E. A., Shoenberger, H., Kwon, E. P., & Ratneshwar, S. 
(2022). A narrative approach for overcoming the mes-
sage credibility problem in green advertising. Journal of 
Business Research, 147, 449–461. https://doi.org/10.1016/j.
jbusres.2022.04.024

Kim, K., Rosenthal, M. Z., Zielinski, D. J., & Brady, R. 
(2014). Effects of virtual environment platforms on emo-
tional responses. Computer Methods and Programs in 
Biomedicine, 113(3), 882–893. https://doi.org/10.1016/j.
cmpb.2013.12.024

Kim, S., Haley, E., & Koo, G.-Y. (2009). Comparison of the paths 
from consumer involvement types to ad responses between 
corporate advertising and product advertising. Journal of 
Advertising, 38(3), 67–80. https://doi.org/10.2753/JOA00 
91-3367380305

Lee, N., Chamberlain, L., & Brandes, L. (2018). Welcome to the 
jungle! The neuromarketing literature through the eyes of a 

https://doi.org/10.1108/IntR-04-2012-0077
https://doi.org/10.1108/IntR-04-2012-0077
https://doi.org/10.3389/fpsyg.2018.02086
https://doi.org/10.3389/fpsyg.2018.02086
https://doi.org/10.1108/EJM-10-2017-0733
https://doi.org/10.1016/j.ijresmar.2017.12.009
https://doi.org/10.1207/S1532785XMEP0204_02
https://doi.org/10.1207/S1532785XMEP0204_02
http://link.springer.com/10.1007/s11747-011-0300-3
http://link.springer.com/10.1007/s11747-011-0300-3
https://doi.org/10.1038/s41598-022-08363-1
https://doi.org/10.1038/s41598-022-08363-1
https://doi.org/10.3389/fnhum.2023.1160981
https://doi.org/10.3389/fnhum.2023.1160981
https://doi.org/10.1523/ENEURO.0484-22.2023
https://doi.org/10.1523/ENEURO.0484-22.2023
https://doi.org/10.1002/mar.21767
https://doi.org/10.1002/mar.21767
https://doi.org/10.1080/00913367.2016.1185981
https://doi.org/10.1080/00913367.2016.1185981
https://doi.org/10.1080/00913367.2004.10639163
https://doi.org/10.1080/00913367.2004.10639163
https://doi.org/10.1207/s15327663jcp1401&2_12
https://doi.org/10.1207/s15327663jcp1401&2_12
https://doi.org/10.1108/EJM-12-2020-0912
https://doi.org/10.1108/EJM-12-2020-0912
https://doi.org/10.1108/EJM-12-2016-0881
https://doi.org/10.1108/EJM-12-2016-0881
https://doi.org/10.1037/0022-3514.79.5.701
https://doi.org/10.1037/0022-3514.79.5.701
https://doi.org/10.1080/00913367.2022.2077267
https://doi.org/10.1080/00913367.2022.2077267
https://doi.org/10.1016/j.intmar.2020.03.005
https://doi.org/10.1016/j.intmar.2020.03.005
https://doi.org/10.3390/systems11090471
https://doi.org/10.3390/systems11090471
https://doi.org/10.1080/00913367.2022.2066035
https://doi.org/10.1080/02650487.2019.1633841
https://doi.org/10.1080/02650487.2019.1633841
https://doi.org/10.1016/j.jbusres.2023.114207
https://doi.org/10.1080/00913367.2016.1268984
https://doi.org/10.1080/00913367.2016.1268984
https://doi.org/10.1016/j.jbusres.2022.04.024
https://doi.org/10.1016/j.jbusres.2022.04.024
https://doi.org/10.1016/j.cmpb.2013.12.024
https://doi.org/10.1016/j.cmpb.2013.12.024
https://doi.org/10.2753/JOA0091-3367380305
https://doi.org/10.2753/JOA0091-3367380305


18 Business Research Quarterly 

newcomer. European Journal of Marketing, 52(1–2), 4–38. 
https://doi.org/10.1108/EJM-02-2017-0122

Lee, Y. H., & Mason, C. (1999). Responses to information incon-
gruency in advertising: The role of expectancy, relevancy, 
and humor. Journal of Consumer Research, 26(2), 156–169. 
https://doi.org/10.1086/209557

Liao, D., Shu, L., Liang, G., Li, Y., Zhang, Y., Zhang, W., & Xu, 
X. (2020). Design and evaluation of affective virtual reality 
system based on multimodal physiological signals and self-
assessment manikin. IEEE Journal of Electromagnetics, RF 
and Microwaves in Medicine and Biology, 4(3), 216–224. 
https://doi.org/10.1109/JERM.2019.2948767

Lien, N.-H., & Chen, Y.-L. (2013). Narrative ads: The effect of 
argument strength and story format. Journal of Business 
Research, 66(4), 516–522. https://doi.org/10.1016/j.jbus-
res.2011.12.016

Loewenstein, J., Raghunathan, R., & Heath, C. (2011). The repe-
tition-break plot structure makes effective television adver-
tisements. Journal of Marketing, 75(5), 105–119. https://
doi.org/10.1509/jmkg.75.5.105

Meehan, M., Insko, B., Whitton, M., & Brooks, F. P. (2002). 
Physiological measures of presence in stressful virtual envi-
ronments. ACM Transactions on Graphics, 21(3), 645–652. 
https://doi.org/10.1145/566654.566630

Micu, A. C., & Plummer, J. T. (2010). Measurable emotions: 
How television ads really work. Journal of Advertising 
Research, 50(2), 137–153. https://doi.org/10.2501/S00218 
49910091300

Moes, A., & van Vliet, H. (2017). The online appeal of the physi-
cal shop: How a physical store can benefit from a virtual 
representation. Heliyon, 3(6), Article e00336. https://doi.
org/10.1016/j.heliyon.2017.e00336

Navarro, J. G. (2022). Global box office revenue from 2014 to 
2021, by format. Statista. https://www.statista.com/statis-
tics/259987/global-box-office-revenue/

Ohme, R., Reykowska, D., Wiener, D., & Choromanska, A. 
(2010). Application of frontal EEG asymmetry to advertis-
ing research. Journal of Economic Psychology, 31(5), 785–
793. https://doi.org/10.1016/j.joep.2010.03.008

Oliveira, P. M., Guerreiro, J., & Rita, P. (2022). Neuroscience 
research in consumer behavior: A review and future research 
agenda. International Journal of Consumer Studies, 46(5), 
2041–2067. https://doi.org/10.1111/ijcs.12800

Petrescu, M., & Korgaonkar, P. (2011). Viral advertising: 
Definitional review and synthesis. Journal of Internet 
Commerce, 10(3), 208–226. https://doi.org/10.1080/15332
861.2011.596007

Petty, R. E., & Cacioppo, J. T. (1986). The elaboration likelihood 
model of persuasion. In Communication and persuasion 
(pp. 1–24). Springer-Verlag. https://doi.org/10.1007/978-1-
4612-4964-1_1

Plassmann, H., & Karmarkar, U. R. (2015). Consumer neurosci-
ence: Revealing meaningful relationships between brain 
and consumer behavior. In M. I. Norton, D. D. Rucker, & C. 
Lamberton (Eds.), The Cambridge handbook of consumer 
psychology (pp. 152–179). Cambridge University Press. 
https://doi.org/10.1017/CBO9781107706552.006

Plourde-Kelly, A. D., Saroka, K. S., & Dotta, B. T. (2021). The 
impact of emotionally valenced music on emotional state and 
EEG profile: Convergence of self-report and quantitative data. 

Neuroscience Letters, 758, 136009. https://doi.org/10.1016/j.
neulet.2021.136009

Poels, K., & Dewitte, S. (2006). How to capture the heart? 
Reviewing 20 years of emotion measurement in advertising. 
Journal of Advertising Research, 46(1), 18–37. https://doi.
org/10.2501/S0021849906060041

Rawnaque, F. S., Rahman, K. M., Anwar, S. F., Vaidyanathan, 
R., Chau, T., Sarker, F., & Mamun, K. A. A. (2020). 
Technological advancements and opportunities in neuro-
marketing: A systematic review. Brain Informatics, 7(1), 
10. https://doi.org/10.1186/s40708-020-00109-x

Richardson, D. C., Griffin, N. K., Zaki, L., Stephenson, A., 
Yan, J., Curry, T., Noble, R., Hogan, J., Skipper, J. I., & 
Devlin, J. T. (2020). Engagement in video and audio nar-
ratives: Contrasting self-report and physiological measures. 
Scientific Reports, 10(1), 11298. https://doi.org/10.1038/
s41598-020-68253-2

Roettl, J., & Terlutter, R. (2018). The same video game in 2D, 3D 
or virtual reality—How does technology impact game eval-
uation and brand placements? PLOS ONE, 13(7), Article 
e0200724. https://doi.org/10.1371/journal.pone.0200724

Rosengren, S., Eisend, M., Koslow, S., & Dahlen, M. (2020). 
A meta-analysis of when and how advertising creativity 
works. Journal of Marketing, 84(6), 39–56. https://doi.
org/10.1177/0022242920929288

Rossiter, J. R., & Percy, L. (2017). Methodological guidelines for 
advertising research. Journal of Advertising, 46(1), 71–82. 
https://doi.org/10.1080/00913367.2016.1182088

Ryan, M.-L. (2005). On the theoretical foundations of trans-
medial narratology. In J. C. Meister (Ed.), Narratology 
beyond literary criticism (pp. 1–24). De Gruyter. https://doi.
org/10.1515/9783110201840.1

Ryan, M.-L. (2007). Toward a definition of narrative. In D. Herman 
(Ed.), The Cambridge companion to narrative (pp. 22–36). 
Cambridge University Press. https://www.cambridge.org/core/
product/identifier/CBO9781139001533A006/type/book_part

Sağkaya Güngör, A., & Ozansoy Çadırcı, T. (2022). Understanding 
digital consumer: A review, synthesis, and future research 
agenda. International Journal of Consumer Studies, 46(5), 
1829–1858. https://doi.org/10.1111/ijcs.12809

Sagnier, C., Loup-Escande, E., Lourdeaux, D., Thouvenin, I., 
& Valléry, G. (2020). User acceptance of virtual reality: 
An extended technology acceptance model. International 
Journal of Human–Computer Interaction, 36(11), 993–
1007. https://doi.org/10.1080/10447318.2019.1708612

Schlinger, M. J. (1979). A profile of responses to commercials. 
Journal of Advertising Research, 19(2), 37–46.

Shahab, M. H., Ghazali, E., & Mohtar, M. (2021). The role 
of elaboration likelihood model in consumer behaviour 
research and its extension to new technologies: A review and 
future research agenda. International Journal of Consumer 
Studies, 45(4), 664–689. https://doi.org/10.1111/ijcs.12658

Shen, F., Yang, G., Conlin, J., & Diddi, P. (2023). Effects of 
issue- and character-based narrative political ads on ad 
evaluations. Journal of Media Psychology, 35(6), 325–334. 
https://doi.org/10.1027/1864-1105/a000374

Smith, R. E., Chen, J., & Yang, X. (2008). The impact of adver-
tising creativity on the hierarchy of effects. Journal of 
Advertising, 37(4), 47–62. https://doi.org/10.2753/JOA0091 
-3367370404

https://doi.org/10.1108/EJM-02-2017-0122
https://doi.org/10.1086/209557
https://doi.org/10.1109/JERM.2019.2948767
https://doi.org/10.1016/j.jbusres.2011.12.016
https://doi.org/10.1016/j.jbusres.2011.12.016
https://doi.org/10.1509/jmkg.75.5.105
https://doi.org/10.1509/jmkg.75.5.105
https://doi.org/10.1145/566654.566630
https://doi.org/10.2501/S0021849910091300
https://doi.org/10.2501/S0021849910091300
https://doi.org/10.1016/j.heliyon.2017.e00336
https://doi.org/10.1016/j.heliyon.2017.e00336
https://www.statista.com/statistics/259987/global-box-office-revenue/
https://www.statista.com/statistics/259987/global-box-office-revenue/
https://doi.org/10.1016/j.joep.2010.03.008
https://doi.org/10.1111/ijcs.12800
https://doi.org/10.1080/15332861.2011.596007
https://doi.org/10.1080/15332861.2011.596007
https://doi.org/10.1007/978-1-4612-4964-1_1
https://doi.org/10.1007/978-1-4612-4964-1_1
https://doi.org/10.1017/CBO9781107706552.006
https://doi.org/10.1016/j.neulet.2021.136009
https://doi.org/10.1016/j.neulet.2021.136009
https://doi.org/10.2501/S0021849906060041
https://doi.org/10.2501/S0021849906060041
https://doi.org/10.1186/s40708-020-00109-x
https://doi.org/10.1038/s41598-020-68253-2
https://doi.org/10.1038/s41598-020-68253-2
https://doi.org/10.1371/journal.pone.0200724
https://doi.org/10.1177/0022242920929288
https://doi.org/10.1177/0022242920929288
https://doi.org/10.1080/00913367.2016.1182088
https://doi.org/10.1515/9783110201840.1
https://doi.org/10.1515/9783110201840.1
https://www.cambridge.org/core/product/identifier/CBO9781139001533A006/type/book_part
https://www.cambridge.org/core/product/identifier/CBO9781139001533A006/type/book_part
https://doi.org/10.1111/ijcs.12809
https://doi.org/10.1080/10447318.2019.1708612
https://doi.org/10.1111/ijcs.12658
https://doi.org/10.1027/1864-1105/a000374
https://doi.org/10.2753/JOA0091-3367370404
https://doi.org/10.2753/JOA0091-3367370404


Simonetti et al. 19

Song, H., Kim, J., Nguyen, T. P. H., Lee, K. M., & Park, N. (2021). 
Virtual reality advertising with brand experiences: The 
effects of media devices, virtual representation of the self, 
and self-presence. International Journal of Advertising, 40, 
1096–1114. https://doi.org/10.1080/02650487.2020.1834210

Statista. (2011). Do you prefer to watch programs in 2D or 3D? 
https://www.statista.com/statistics/188984/preference-of-
us-3dtv-owners-for-2d-versus-3d-programs/

Sugiyama, M. S. (1996). On the origins of narrative. Human 
Nature, 7(4), 403–425. https://doi.org/10.1007/BF02732901

Sung, E. C., Han, D. D., Choi, Y. K., Gillespie, B., Couperus, A., 
& Koppert, M. (2023). Augmented digital human vs. human 
agents in storytelling marketing: Exploratory electroencepha-
lography and experimental studies. Psychology & Marketing, 
40(11), 2428–2446. https://doi.org/10.1002/mar.21898

Tchernev, J. M., Collier, J., & Wang, Z. (2023). There and 
back again? Exploring the real-time cognitive Journey of 
Narrative Transportation. Communication Research, 50, 
312–337. https://doi.org/10.1177/00936502211018577

Tian, F., Hua, M., Zhang, W., Li, Y., & Yang, X. (2021). 
Emotional arousal in 2D versus 3D virtual reality environ-
ments. PLOS ONE, 16(9), Article e0256211. https://doi.
org/10.1371/journal.pone.0256211

Valinatajbahnamiri, M., & Siahtiri, V. (2021). Flow in computer-
mediated environments: A systematic literature review. 
International Journal of Consumer Studies, 45(4), 511–545. 
https://doi.org/10.1111/ijcs.12640

Van Kerrebroeck, H., Brengman, M., & Willems, K. (2017). 
When brands come to life: Experimental research on the 
vividness effect of virtual reality in transformational mar-
keting communications. Virtual Reality, 21(4), 177–191. 
https://doi.org/10.1007/s10055-017-0306-3

van Laer, T., de Ruyter, K., Visconti, L. M., & Wetzels, M. 
(2014). The extended transportation-imagery model: A 
meta-analysis of the antecedents and consequences of 
consumers’ narrative transportation. Journal of Consumer 
Research, 40(5), 797–817. https://doi.org/10.1086/673383

van Laer, T., de Ruyter, K., & Wetzels, M. (2012). Effects of 
narrative transportation on persuasion: A meta—analysis. In 
Z. Gürhan—Canli, C. Otnes, & D. Rui (Juliet) Zhu (Eds.), 
NA—Advances in consumer research (Vol. 40, pp. 579–
581). Association for Consumer Research. https://openac-
cess.city.ac.uk/id/eprint/16984/

van Laer, T., Edson Escalas, J., Ludwig, S., & van den Hende, E. 
A. (2019). What happens in Vegas stays on TripAdvisor? A 

theory and technique to understand narrativity in consumer 
reviews. Journal of Consumer Research, 46(2), 267–285. 
https://doi.org/10.1093/jcr/ucy067

van Laer, T., Feiereisen, S., & Visconti, L. M. (2019). Storytelling 
in the digital era: A meta-analysis of relevant moderators of the 
narrative transportation effect. Journal of Business Research, 
96, 135–146. https://doi.org/10.1016/j.jbusres.2018.10.053

Vecchiato, G., Cherubino, P., Maglione, A. G., Ezquierro, M. 
T. H., Marinozzi, F., Bini, F., Trettel, A., & Babiloni, F. 
(2014). How to measure cerebral correlates of emotions 
in marketing relevant tasks. Cognitive Computation, 6(4), 
856–871. https://doi.org/10.1007/s12559-014-9304-x

Vecchiato, G., Toppi, J., Astolfi, L., De Vico Fallani, F., Cincotti, 
F., Mattia, D., Bez, F., & Babiloni, F. (2011). Spectral 
EEG frontal asymmetries correlate with the experienced 
pleasantness of TV commercial advertisements. Medical 
& Biological Engineering & Computing, 49(5), 579–583. 
https://doi.org/10.1007/s11517-011-0747-x

Venkatraman, V., Dimoka, A., Pavlou, P. A., Vo, K., Hampton, 
W., Bollinger, B., Hershfield, H. E., Ishihara, M., & Winer, R. 
S. (2015). Predicting advertising success beyond traditional 
measures: New insights from neurophysiological methods and 
market response modeling. Journal of Marketing Research, 
52(4), 436–452. https://doi.org/10.1509/jmr.13.0593

Wang, R. W. Y., Chang, Y.-C., & Chuang, S.-W. (2016). EEG 
spectral dynamics of video commercials: Impact of the 
narrative on the branding product preference. Scientific 
Reports, 6(1), 36487. https://doi.org/10.1038/srep36487

Wedel, M., Bigné, E., & Zhang, J. (2020). Virtual and aug-
mented reality: Advancing research in consumer market-
ing. International Journal of Research in Marketing, 37(3), 
443–465. https://doi.org/10.1016/j.ijresmar.2020.04.004

Wilkens, T., Hughes, A., Wildemuth, B. M., & Marchionini, G. 
(2005). The role of narrative in understanding digital video: 
An exploratory analysis. Proceedings of the American 
Society for Information Science and Technology, 40(1), 
323–329. https://doi.org/10.1002/meet.1450400140

Williams, A., & Heo, Y. (2023). Once upon a time: Using brand 
stories to sell signature sneakers. International Journal of 
Sports Marketing and Sponsorship, 24(5), 950–966. https://
doi.org/10.1108/IJSMS-03-2022-0082

Yıldız, S., & Sever, N. S. (2022). Investigating the effects of 
narrative advertising in a real-life setting. International 
Journal of Market Research, 64(4), 541–559. https://doi.
org/10.1177/14707853211033734

https://doi.org/10.1080/02650487.2020.1834210
https://www.statista.com/statistics/188984/preference-of-us-3dtv-owners-for-2d-versus-3d-programs/
https://www.statista.com/statistics/188984/preference-of-us-3dtv-owners-for-2d-versus-3d-programs/
https://doi.org/10.1007/BF02732901
https://doi.org/10.1002/mar.21898
https://doi.org/10.1177/00936502211018577
https://doi.org/10.1371/journal.pone.0256211
https://doi.org/10.1371/journal.pone.0256211
https://doi.org/10.1111/ijcs.12640
https://doi.org/10.1007/s10055-017-0306-3
https://doi.org/10.1086/673383
https://openaccess.city.ac.uk/id/eprint/16984/
https://openaccess.city.ac.uk/id/eprint/16984/
https://doi.org/10.1093/jcr/ucy067
https://doi.org/10.1016/j.jbusres.2018.10.053
https://doi.org/10.1007/s12559-014-9304-x
https://doi.org/10.1007/s11517-011-0747-x
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.1038/srep36487
https://doi.org/10.1016/j.ijresmar.2020.04.004
https://doi.org/10.1002/meet.1450400140
https://doi.org/10.1108/IJSMS-03-2022-0082
https://doi.org/10.1108/IJSMS-03-2022-0082
https://doi.org/10.1177/14707853211033734
https://doi.org/10.1177/14707853211033734

