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Abstract

On the basis of the cognitive—affective—behavioral model, this study investigated the effects
of narrative transportation in movies on audience emotion and positive word-of-mouth
(PWOM). To the best of the authors’ knowledge, this is the first study to explore the effects
of the multidimensionality of narrative transportation on the multidimensionality of emotion.
In this study, narrative transportation was divided into dimensions of empathy, immersion,
and belief revision, and emotion was divided into pleasure and arousal. To explore the rela-
tionship between narrative transportation, emotions, and PWOM, the participants, compris-
ing individuals with movie watching experience, completed a questionnaire on the movie
that had left the deepest impression on them. The responses were analyzed through struc-
tural equation modeling. Empathy, immersion, and belief revision were significantly and pos-
itively associated with pleasure and arousal, which positively correlated with PWOM. The
relationship between empathy or immersion and PWOM was partially mediated by pleasure
and arousal, whereas pleasure and arousal fully mediated the association between belief
revision and PWOM. Practical suggestions for filmmakers were derived from the present
findings.

Introduction

In 2019, global box office revenues for movies grossed US$42.2 billion, up 10% from 5 years
ago [1]). Yang and Yao [2] indicated the growing importance of movies to the entertainment
industry. The movie industry is risky [3] because both profits and losses are high [4]. Amid the
boom observed over the past few years, consumer behaviors in movies, such as product place-
ment, have received considerable scholarly attention [5-8]. Over the past decade, numerous
studies have explored contributing factors to movie box office revenue, including star power
[9-14], sequels [13, 14], awards [11, 15, 16], genre [17], type of movie release [18], novel adap-
tations [19], and criticism [12, 13, 15, 16].

Word of mouth (WOM) is frequently considered the most critical determinant of movie
success [20, 21]. Researchers have suggested that positive word-of-mouth (PWOM) among
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audiences positively influences movies’ gross box office revenue [22] and that positive emo-
tions are the optimal predictor of PWOM [23]. Thus, filmmakers must deepen their under-
standing of what facilitates positive emotions and PWOM among audiences. Narrative
transportation, which refers to cognitive and emotional engagement in a story [24], is posi-
tively associated with consumers’ positive emotions [25] and likelihood of engaging in WOM
[26]. Thus, this study investigated the facilitators of audiences’ positive emotions and PWOM
from the perspective of narrative transportation. Specifically, on the basis of the widely used
cognitive-affective-behavioral model of attitude [27], narrative transportation can be reason-
ably supposed to affect audiences’ emotional responses to a movie, which in turn shapes their
intentions to engage in PWOM. This study presents a conceptual research framework for
understanding the PWOM intentions of movie audiences based on this model, where cogni-
tive, affective, and behavioral intention refer to beliefs regarding a movie’s narrative transpor-
tation, emotions toward the movie, and PWOM intentions, respectively.

A study suggested that narrative transportation contains multiple dimensions [28]. Because
empathy is one of the main components of narrative transportation [29], narrative transporta-
tion is defined as immersion in a story, [25] and the term ‘belief revision’ describes how the
story can modify people’s beliefs [30], we used these three dimensions to assess narrative trans-
portation: empathy, immersion, and belief revision. Moreover, pleasure and arousal were con-
sidered dimensions of emotion. The present study investigated the effects of the
multidimensionality of narrative transportation on that of emotion, which to the best of the
authors’ knowledge have not yet been explored. The effects of the multidimensionality of emo-
tion on PWOM were further examined. Specifically, a mediation model explaining the effects
of narrative transportation on PWOM through emotion was tested. The impacts of various
facets of narrative transportation (i.e., empathy, immersion, and belief revision) on various
types of emotions (i.e., pleasure and arousal) and PWOM were examined. Understanding of
these connections can provide practical guidance for increasing PWOM behavioral intention
through plot development.

Literature review and hypotheses

Narrative transportation is a mixed experience involving attention and imagery [31]. Specifi-
cally, it occurs when a person is immersed in the illusionary world evoked by a narrative
because of empathy for the characters [32]. Narrative transportation can diminish negative
cognitive responses and emotional reactions to achieve persuasive functions [25]. Studies have
evaluated the effects of narrative transportation in advertisements on purchase intention and
brand attitude [33-35]. Narrative transportation can also be considered a state of mental simu-
lation [36]. For instance, novel readers and theater and movie audiences alike experience real
sorrow upon the death of a favorite character (e.g., a superhero), despite the fact that it is fic-
tional [32]. The concept of narrative transportation, which centers on the experience of stories,
is multifaceted [28]. In this study, narrative transportation was divided into dimensions of
empathy, immersion, and belief revision. Empathy describes one’s ability to understand and
share others’ feelings, thoughts, and experiences [37]. Immersion refers to one’s degree of
involvement in an activity [38]. Belief revision is defined as changes in one’s beliefs in certain
circumstances [39].

Mehrabian and Russell [40] proposed that emotional states are governed by three basic
domains, namely pleasure, arousal, and dominance, variations in which correspond to emo-
tional responses [41]. This model can explain how emotion is physically experienced and
expressed [42] and the effects of stimuli on individual intentions and behaviors [43]. However,
Mohammed and Althonayan [44] suggested that dominance should be removed from this
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model. As Russell and Pratt [45] demonstrated, dominance constitutes only a small proportion
of emotion, and pleasure and arousal sufficiently represent emotional responses. Pleasure, the
extent to which an individual feels good, joyful, or happy in specific situations [44], contains
both physical and psychological elements [46]. Arousal is defined as the degree to which one
feels stimulated, alert, active, or excited [47].

Effects of empathy on pleasure and arousal

According to Toremen et al. [37], empathy refers to the ability to perceive matters from others’
points of view and understand their feelings. Pleasure indicates the degree to which a person
feels joyful, happy, or satisfied in a situation [48]. A Study has suggested a correlation between
empathy and rated experiences of pleasure [49]. Notably, empathy is an approach-related
affective state regardless of whether the stimulus is negative or positive. Low-empathy individ-
uals focus on the negative aspects of an experience, whereas high-empathy individuals tend to
focus on the positive aspects [50]. Audiences experience pleasure when they feel that they are
becoming closer to certain characters [51]. Empathy involves understanding others’ thoughts
[52]. Arousal refers to an individual’s level of excitement or stimulation [47]. Researchers have
suggested that higher levels of empathy are linked with changes in physiological arousal [53]
and that the expression of cognitive empathy triggers immediate emotional arousal [54]. Con-
versely, low physiological arousal could be indicative of a lack of empathy [53]. High empathy
may correspond with high emotional arousal. One study reported that service empathy was
positively correlated with pleasure and arousal in customers [44]. Thus, the following hypothe-
ses are proposed:

Hypothesis 1: Empathy is positively related to pleasure.

Hypothesis 2: Empathy is positively related to arousal.

Effects of immersion on pleasure and arousal

Immersion is the degree of one’s involvement in a situation [38] and is linked to the pursuit of
joy and escape from real-life stresses [55]. In the present study, pleasure is defined as one’s
level of joy or happiness when expectations are met. A study noted that audiences experience
pleasure when they feel immersed in a show’s world [51]. Hence, people may feel happy when
they are immersed in a movie. Immersion refers to one’s mental focus on a story and eagerness
or impatience to know its ending. Arousal is a subjective state of excitement or stimulation
[56]. Immersion may directly affect audiences’ emotions with regard to arousal [57]. Immer-
sion in a movie may trigger emotional arousal. Thus, this study advances the following
hypotheses:

Hypothesis 3: Immersion is positively related to pleasure.

Hypothesis 4: Immersion is positively related to arousal.

Effects of the belief revision on pleasure and arousal

Belief revision is the changing of beliefs when one is presented with new information [39].
Many people are interested in staying abreast of the latest trends in fashion, style, or innova-
tion. One reason that people enjoy consumption is that they develop new ideas and learn
about trends and movements when they see new items [58]. One study asserted that shoppers
seek fun and entertainment through the acquisition of new information from the consumption
environment [59]. People are willing to collect information about new fashions and trends;
moreover, they are interested in trying new things, generating new ideas, and experiencing
excitement, stimulation, and adventure [60, 61]. Thus, belief revision during movie viewing
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may correspond to a heightened state of pleasure and arousal. This study proposes the follow-
ing hypothesis:

H5: Belief revision is positively related to pleasure.

Heé: Belief revision is positively related to arousal.

Effects of pleasure on PWOM

WOM, defined as communication about a brand, product, organization, or service between a
perceived noncommercial sender and a receiver [62], contributes critically to what people
know, feel, and do [63]. It can reflect the sender-receiver relationship and change the attitude
and behavior of the receiver through interpersonal communication [64]. Pleasure, which refers
to the intensity of happiness or enjoyment in certain situations [44], is experienced when one
loves something. Sharing the source of one’s pleasure with others positively affects PWOM
[43]. More specifically, when a movie gives someone pleasure, they may be willing to recom-
mend it to others. Thus, the following hypothesis is proposed:

Hypothesis 7: Pleasure is positively related to PWOM.

Effects of arousal on PWOM

As defined by Shin et al. [47], arousal is the degree to which a person feels stimulated or
excited. WOM is a type of person-person communication [64]. In the present study, PWOM
refers to people’s tendencies to recommend or speak positively of something they enjoy. Talk-
ing with others helps people return from an excited to a neutral state [65]. As Huang et al. [43]
indicated, arousal positively affects WOM. Similarly, Feng [66] reported that high-level arousal
led to higher WOM than low-level arousal. If a movie generates intense excitement in a viewer,
they may be willing to recommend it to others. Thus, the following hypothesis is proposed:
Hypothesis 8: Arousal is positively related to PWOM.

Mediating role of emotions in the effects of narrative transportation on
PWOM

With narrative transportation as an outcome of exposure [67], the cognitive-affective-behav-
ioral model of attitude highlights how features of external stimuli can lead to psychological
consequences [68]. Mental simulation, which commonly occurs in response to stories or nar-
ratives, is defined as the cognitive construction of hypothetical scenarios [25]. Furthermore,
narrative transportation is a facilitator of emotional effects [67]; the more narrative transporta-
tion that is evoked, the more positive emotions consumers generate [69]. Researchers have
indicated that narrative transportation triggers a sense of pleasure and fun [34, 70]. Narrative
transportation also promotes experiential processing and heightens emotional arousal, which
serve as an impetus for action-taking [71]. One study observed that external stimuli can gener-
ate pleasure and arousal, which in turn triggers approach-avoidance behaviors [72]. Another
study reported that arousal and pleasure mediated the effects of external stimulus-related cog-
nitions on outcomes in customers [73]. Thus, we propose the following hypothesis.

Hypothesis 9: Emotions mediate the association between narrative transportation and PWOM.

Fig 1 presents the research framework.

Research methodology
Ethics statement

The participants comprised individuals who were invited to complete the survey. Participants
were informed of the study objectives and of the confidentiality and anonymity of their
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Fig 1. Conceptual research framework.

https://doi.org/10.1371/journal.pone.0259420.9001

responses. Prior to study commencement, informed consent was obtained from all the partici-
pants online. The questionnaire content had no sensitive information. The names of the par-
ticipants were not collected. The responses were anonymized to prevent the results from being
linked to any individual. No ethical concerns aside from preserving the participants’ anonym-
ity were involved, as is standard in socioeconomic studies.

Sample and data collection

Cinema in Taiwan is in its golden age. Many people watch movies as a leisure activity [74].
The participants of the present study were people who had watched a movie in any form.
Before the formal questionnaire was distributed, a pretest questionnaire was given and modifi-
cations to potentially unclear language were made according to their suggestions. Convenience
sampling was used for participant selection; the questionnaire was accessible between October
2 and October 22, 2019, through a link posted on social media platforms Facebook and Line.
The 404 respondents (women 57.9%, men 42.1%) were asked about the movie that had left the
deepest impression on them. All 404 questionnaires collected were valid. Regarding the age
distribution, individuals aged 20-29 years accounted for the largest proportion (44.3%), fol-
lowed by those aged 30-39 years (26.7%). These results are roughly consistent with those from
a study by the Motion Picture Association of America [1] that reported that individuals aged
between 25 and 39 years viewed movies the most frequently. Regarding education level, indi-
viduals with college or university degrees constituted the largest proportion (60.1%), followed
by those with a master’s degree or higher (28.0%).

Scale development

The 15 questionnaire items were formulated from the extant literature. Seven items on narra-
tive transportation were adapted from Knowles and Linn [52] and divided into one 3-item and
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Table 1. Results of the internal reliability and convergent validity tests.

Latent variable Observed
Variables
Empathy I find myself thinking about what the characters may be thinking.

I find that I can easily take the perspective of the character(s).

I find myself feeling what the characters may be feeling.
Immersion I get mentally engaged in the movie.

My mind is often focused on the movie.

Belief revision I often found that the movie has an impact on how I see things.

I found myself accepting storylines that I might have otherwise considered to be unrealistic.

Pleasure I love this movie.
Watching this movie gave me great pleasure.
This movie met my expectations.
Arousal I felt stimulated when I was watching this movie.
I felt excited when I was watching this movie.
Positive word-of- mouth | I say positive things to other people about this movie.
I would recommend this movie to anyone who asks my opinion.

I would recommend this movie to my friends.
SD, standard deviation; CR, composite reliability; AVE, average variance extracted.

https://doi.org/10.1371/journal.pone.0259420.t001

Factor loading | Mean

0.85
0.87
0.89
0.91
0.89
0.90
0.78
0.85
0.95
0.80
0.91
0.70
0.85
0.93
0.93

5.46
5.21
5.30
5.85
5.83
4.83
4.40
5.86
591
5.72
5.28
4.94
5.57
5.78
5.75

SD

1.34
1.36
1.33
1.14
1.20
1.63
1.64
1.17
1.16
1.22
1.42
1.45
1.33
1.24
1.26

CR

0.90

0.89

AVE

0.76

0.81

0.71

0.75

0.66

0.82

two 2-item scales. Three items on pleasure were adapted from a 2014 study by Petzer et al.
[75]. The 2-item scale on arousal developed by Hsieh [56] was modified. PWOM was assessed
using three items taken directly from Ulker-Demirel et al. [20]. The questionnaire was scored

on a 7-point Likert scale, and the anchors ranged from 1 (strongly disagree) to 7 (strongly
agree). The questionnaire items are presented in Table 1.

Results

LISREL 8.7 software and structural equation modeling (SEM) were used to examine the model
fit and the causal relationships between the variables. SEM, which combines path and factor
analyses, comprises two components: the measurement model and the structural model. Also
known as confirmatory factor analysis, the measurement model investigates the relationships

between observed and potential variables and is used to verify whether the measurement

model shows a good reliability and validity [76]. Relationships between potential variables can
be tested using the structural model. Part of construct validity, convergent validity measures
the level of consistency between latent variables [77]. It is determined using item factor load-
ings, composite reliability (CR), and average variance extracted (AVE). According to Hair

et al. [78], loadings greater than 0.4 can be considered for analysis, and items are considered
satisfactory when their loadings exceed 0.7. Fomell and Larcker [79] proposed 0.7 and 0.5 as
minimum threshold values for CR and AVE, respectively. The observed values of the factor
loadings, CR, and AVE all met these requirements, ranging between 0.78 and 0.94, 0.83 and
0.93, and 0.64 and 0.82, respectively. These results indicate satisfactory internal reliability and
convergent validity. Discriminant validity, a subtype of construct validity, measures the extent
of differences between latent variables and other constructs. It is satisfactory when squared
AVE values exceed the correlation coefficients between constructs [78]. As shown in (the gray-
highlighted numbers in) Table 2, this condition was fulfilled, indicating adequate discriminant

validity.
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Table 2. Correlations among the latent variables.

Latent Variable Correlation
Mean SD EM IM BR PL AR PWOM
Empathy (EM) 5.32 1.21 0.87
Immersion (IM) 5.84 1.12 0.55"* 0.90
Belief revision (BR) 4.62 1.50 0.49%* 0.43** 0.84
Pleasure (PL) 5.83 1.07 0.54** 0.63** 0.43** 0.86
Arousal (AR) 5.11 1.29 0.48"* 0.44"* 0.48"* 0.54"* 0.81
Positive word-of-mouth (PWOM) 5.70 1.20 0.58"* 0.59** 0.42** 0.78** 0.50** 0.91
Note.

The gray-highlighted values are squared average variance extracted of each construct; the remaining values are correlation coefficients between constructs.
** p < 0.01.

https://doi.org/10.1371/journal.pone.0259420.t002

Structural model test

Structural models measure relationships among latent variables. The chi-square ()°)/degrees
of freedom (d.f.) ratio, goodness-of-fit index (GFI), adjusted GFI (AGFI), and root mean
square error of approximation (RMSEA) should be below 5 [80], above 0.8 [81], above 0.8
[82], and below 0.08 [83], respectively. In the present study, these absolute fit measures were as
follows: 3* = 237.62 d.f. = 79, x*/d.f. = 3.01, GFI = 0.93, AGFI = 0.89, and RMSEA = 0.071. The
incremental fit measures, which must all exceed 0.9 [84], were as follows: comparative fit
index = 0.99, normed fit index = 0.98, non-normed fit index = 0.98. The parsimonious normed
fit index and the parsimonious goodness-of-fit-index, which must exceed 0.5 [85], were 0.74
and 0.61. Overall, the structural demonstrated acceptable fit.

Hypothesis testing

The results indicate that empathy is positively correlated with pleasure and arousal, confirming
hypotheses 1 and 2. Immersion is positively related to pleasure and arousal, confirming hypothe-
ses 3 and 4. Belief revision is significantly and positively associated with pleasure and arousal, con-
firming hypotheses 5 and 6. Pleasure and arousal are significantly and positively associated with
PWOM, confirming hypotheses 7 and 8. Table 3 presents the hypothesis testing results (H1-H8).

Table 3. Results of hypothesis testing (H1-HS).

Hypotheses Standardized Path coefficients T-value Finding
H1: Empathy —Pleasure 0.25 3.93%** Supported
H2: Empathy — Arousal 0.24 3.49%%* Supported
H3: Immersion —Pleasure 0.46 7.77%* Supported
H4: Immersion — Arousal 0.25 4.09"** Supported
H5: Belief revision —Pleasure 0.15 2.66** Supported
Hé: Belief revision — Arousal 0.37 5.78** Supported
H7: Pleasure — Positive word-of-mouth 0.76 14.23*** Supported
HB8: Arousal —Positive word-of-mouth 0.11 2.57* Supported
R}, =0.57
Ri; =0.54
R v = 0.68
p<0.01
*** p < 0.001.

https://doi.org/10.1371/journal.pone.0259420.t003
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Table 4. Results of the Baron and Kenny mediation analysis.

Path

PL as a mediator AR as a mediator

Stepl Step2 Step3 Step4 Stepl Step2 Step3 Step4

EM—PWOM 0.33***

IM—PWOM 0.37**

BR -—PWOM 0.10*

PL—-PWOM
EM—PL 0.23***
IM—PL 0.45"**
BR—PL 0.12%*
EM—AR
IM—AR
BR—AR

AR—PWOM

0.19%** 0.33*** 0.28%*
0.10** 0.37** 0.33***
0.03 0.10* 0.05
0.78*** 0.60%**

0.24"**
0.19***
0.28"**
0.50"** 0.20"**

Step 1 = IV—DV; Step 2 = IV—M; Step 3 = M—DV; Step 4 = (IV + M)—DV.
IV = independent variable; DV = dependent variable; M = mediator.

EM = empathy; IM = immersion; BR = belief revision; PL = pleasure; AR = arousal; PWOM = positive word-of-mouth.

*p <0.05
** p < 0.01
*** p < 0.001.

https://doi.org/10.1371/journal.pone.0259420.t004

The present study proposed that emotion, namely pleasure and arousal, mediates the narra-
tive transportation-PWOM relationship. To test hypothesis 9, Baron and Kenny’s method for
mediation [86], which determines whether the mediation effects between variables are partial
or full, was performed. As presented in Table 4, pleasure and arousal partially mediated the
effects of empathy and immersion on PWOM, whereas pleasure and arousal fully mediated
the effects of belief revision on PWOM. Thus, hypothesis 9 was supported.

Discussion and conclusion

The results demonstrate that movie audiences empathize with movie characters and that
immersion and belief revision are involved in the movie watching experience, which also trig-
gers arousal. In this context, empathy, immersion, and belief revision are positively related
pleasure. Furthermore, when audiences feel more pleasure and arousal during a movie watch-
ing experience, they are more likely to recommend the movie to others. The mediation analysis
revealed that pleasure and arousal mediate the association between narrative transportation
(i.e., empathy, immersion, and belief revision) and PWOM.

Theoretical implications

The finding that pleasure and arousal were positively related to PWOM is consistent with that
of Huang et al. [43]. Despite the assertion by Huang et al. [43] that a movie can evoke audience
emotion, the influencing mechanism of narrative transportation on movie audiencess PWOM
remains unclear. Hence, the present study clarified the connection between the multidimen-
sionality of narrative transportation on PWOM through emotion. Empathy, immersion, and
belief revision were positively related to pleasure and arousal. According to the cognitive—
affective-behavioral model proposed by Ajzen and Fishbein [87], the findings indicate that
empathy, immersion, and belief revision, as narrative transportation dimensions, were signifi-
cantly and positively associated with emotional responses in the form of pleasure and arousal,
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which correlated with PWOM. In addition, the mediation test revealed that pleasure and
arousal mediate the association between narrative transportation and PWOM. This study con-
tributes to the literature by aligning the evidence on narrative transportation, emotions, and
PWOM.

Practical contributions

PWOM is generally considered to be the most essential determinant of movie success [20].
The positive effects of pleasure and arousal on PWOM that were observed indicate that film-
makers should aim to produce works that evoke pleasure, stimulation, and excitement. Audi-
ences experience pleasure when they are engaged in a movie and are eager to discover how it
ends. They also experience pleasure when they can identify movie characters, think from their
perspectives, and feel what they feel. Thus, filmmakers are recommended to place particular
emphasis on character development [88].

As Colatrella [89] noted, information about a story, of which each individual may have dif-
ferent understandings, is crucial to the experience of a work. Both old and new information
can provoke thought. Therefore, filmmakers should devote more attention to the messages
that the story conveys. If audiences find themselves accepting storylines they initially consid-
ered to be unrealistic, pondering over other ways the story could have ended, and thinking dif-
ferently after they watch a movie, that indicates that it triggered their emotional arousal.
Emotional arousal is also heightened when audiences can identify the characters, think from
their perspectives, and feel their feelings. In addition, screenwriters should strive to create
engaging, coherent narratives, which facilitate the creation of strong connections between the
audience and the story [90].

Limitations and future directions

This study has some limitations and proposes future directions. First, the questionnaire
method limited the exploration of the participants’ emotions. Future experimental studies,
such as those involving electrodermal activity, an indicator of arousal [91], are therefore war-
ranted. Second, this study investigated the effects of positive emotions (i.e., pleasure and
arousal) on PWOM; we did not focus on the interaction between pleasure and arousal. One
study detected an interaction between pleasure and arousal in high-pleasure environments
[92]. Therefore, testing the present model with a pleasure-arousal interaction is warranted.
Third, one study applied positive, negative, and neutral emotions (e.g., joy, anger, fear, sadness,
and disgust) to measure consumer evaluations of emotional reactivity to commercial films.
The researchers confirmed that negative emotions induced WOM [93]. Because this study
focused on positive emotions, further research should be conducted including a greater num-
ber and range of emotional categories and valence—for example, bipolar dimensions from
happiness to depression and from anxiety to relaxation—under the present framework. An
exploration of the mediating role of emotional categories and valence would extend the under-
standing of the effects of narrative transportation on audiences’ emotions and the effects of
those emotions on WOM. Fourth, some unmeasured variables, such as perceived similarity
[94], can affect narrative transportation and should therefore be considered in future research.
Fifth, the present study focused on movies; future research can explore other story-related
media, such as comics, novels, or online games. Finally, because different movie genres may
trigger different levels of emotional response, movies can be classified accordingly in future
studies. The present findings may serve as a reference for filmmakers regarding what audi-
ences value when they watch movies. In addition, future research on the importance of plot to
the enjoyment of a movie is worthy of investigation.

PLOS ONE | https://doi.org/10.1371/journal.pone.0259420 November 5, 2021 9/13


https://doi.org/10.1371/journal.pone.0259420

PLOS ONE

How narrative transportation affects audience positive word of mouth

Supporting information

S1 Data.
(XLS)

Author Contributions

Conceptualization: Shih-Tse Wang.

Data curation: Yao-Chien Tang.

Formal analysis: Shih-Tse Wang, Yao-Chien Tang.

Investigation: Shih-Tse Wang.

Methodology: Shih-Tse Wang, Yao-Chien Tang.

Project administration: Shih-Tse Wang.

Resources: Shih-Tse Wang, Yao-Chien Tang.

Software: Shih-Tse Wang, Yao-Chien Tang.

Supervision: Shih-Tse Wang.

Validation: Shih-Tse Wang.

Visualization: Shih-Tse Wang.

Writing - original draft: Yao-Chien Tang.

Writing - review & editing: Shih-Tse Wang.

References

1.

10.

11.

12

MPAA. A comprehensive analysis and survey of the theatrical and home/mobile entertainment market
environment for 2019, Motion Picture Association of America, 2019, Retrieved from: https://www.
motionpictures.org/wcontent/uploads/2020/03/MPA-THEME-2019.pdf

Yang JC, Yao XK. Movie audio event change detection based on penalty distance. Appl Mech Mater.
2013; 321-324.

Liu T, Ding X, Chen 'Y, Chen H, Guo M. Predicting movie box-office revenues by exploiting large-scale
social media content. Multimed Tools Appl. 2016; 75 (3):1509-1528.

Barman D, Chowdhury N. Estimation of possible profit/loss of a new movie using “natural grouping” of
movie genres. IntJ Inf Eng Electron Bus. 2013; 5 (4):24-33.

Ham CD, Park JS, Park S. How U.S. consumers respond to product placement: Cluster analysis based
on cognitive and attitudinal responses to advertising in general. Mass Commun Q. 2017; 94 (4):943—
971.

Meyer J, Song R, Ha K. The effect of product placements on the evaluation of movies. Eur J Mark.
2016; 50 (3):530-549.

Kureshi S, Sood V. In-film placements of product brands in Hindi films: Practices and preferences.
South Asian J Manag. 2012; 19 (2):37-59.

Balasubramanian SK, Patwardhan H, Pillai D, Coker KK. Modeling attitude constructs in movie product
placements. J Prod Brand Manag. 2014; 23 (7):516-531.

Nelson RA, Glotfelty R. Movie stars and box office revenues: An empirical analysis. J Cult Econ. 2012;
36 (2):141-166.

Meiseberg B, Ehrmann T. Diversity in teams and the success of cultural products. J Cult Econ. 2013;
37 (1):61-86.

Zhuang W, Babin B, Xiao Q, Paun M. The influence of movie’s quality on its performance: Evidence
based on Oscar awards. Manag Serv Qual. 2014; 24 (2):122—-138.

Carrillat FA, Legoux R, Hadida AL. Debates and assumptions about motion picture performance: A
meta-analysis. J Acad Mark Sci. 2018; 46 (2):273—-299.

PLOS ONE | https://doi.org/10.1371/journal.pone.0259420 November 5, 2021 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0259420.s001
https://www.motionpictures.org/wcontent/uploads/2020/03/MPA-THEME-2019.pdf
https://www.motionpictures.org/wcontent/uploads/2020/03/MPA-THEME-2019.pdf
https://doi.org/10.1371/journal.pone.0259420

PLOS ONE

How narrative transportation affects audience positive word of mouth

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Elliott C, Konara P, Ling H, Wang C, Wei Y. Behind film performance in China’s changing institutional
context: The impact of signals. Asia Pacific J Manag. 2018; 35 (1):63-95.

Budeva D. Cross-cultural differences in evaluating product characteristics: Motion pictures: MRN.
Manag Res Rev. 2010; 33 (5):423-436.

Terry N, Browning L, Mitchell L. The determinants of box office revenue for documentary movies. J
Southwestern Soc Econ. 2015; 42, 15-27.

Terry N, Mitchell L, Morgan A, Owens J. The determinants of box office revenue for movie sequels. J
Southwestern Soc Econ. 2016; 43, 53-71.

Antipov E, Pokryshevskaya E. Accounting for latent classes in movie box office modeling. J Target
Meas Anal Market. 2011; 19 (1):3-10.

Chen X, Chen Y, Weinberg CB. Learning about movies: The impact of movie release types on the
nationwide box office. J Cult Econ. 2013; 37 (3):359-386.

Joshi A, Mao H. Adapting to succeed? Leveraging the brand equity of best sellers to succeed at the
box office. J Acad Mark Sci. 2012; 40 (4):558-571.

Ulker-Demirel E, Akyol A, Simsek G. Marketing and consumption of art products: The movie industry.
Art Market. 2018; 8 (1):80-98.

Hatzithomas L, Gkorezis P, Zotou AY, Tsourvakas G. The impact of atmospherics on WOM about short
life-cycle products: The case of motion pictures. J Prod Brand Manag, 2018; 27 (5):471-483.

Yu YT, Dean A. The contribution of emotional satisfaction to consumer loyalty. Int J Serv Ind Manag.
2001; 12(3): 234-250.

Hennig-Thurau T, Walsh G, Wruck O. An investigation into the factors determining the success of ser-
vice innovations: The case of motion pictures. Acad Mark Sci Rev. 2001; 2001(6): 1-23.

Moore AK, Miller RJ. Video storytelling in the classroom: The role of narrative transportation. J Nurs
Educ. 2020; 59 (8):470-474. https://doi.org/10.3928/01484834-20200723-10 PMID: 32757013

Escalas JE. Imaging yourself in the broduct: Mental simulation, narrative transportation, and persua-
sion. J Advert. 2004; 33 (2):37—48.

Farace S, Tom VL, Ko DR, Wetzels M. Assessing the effect of narrative transportation, portrayed
action, and photographic style on the likelihood to comment on posted selfies. Eur J Mark. 2017; 51
(11): 1961-1979.

Ariffin SK, Aun TL, Salamzadeh Y. How personal beliefs influence consumer attitude towards online
advertising in Malaysia: To trust or not to trust? Global Bus Manag Res. 2018; 10 (1):30-47.

Appel M, Gnambs T, Richter T, Green MC. The transportation scale—short form (TS—SF). Media Psy-
chol. 2015; 18 (2):243—-266.

Ross G, Ciorciari J, Tom VL. Using EEG to examine the role of attention, working memory, emotion,
and imagination in narrative transportation. Eur J Mark. 2018; 52(1): 92-117.

Coombs T. Transmedia storytelling: A potentially vital resource for CSR communication. Corp Com-
mun. 2019; 24(2): 351-367.

Oliver MB, Dillard JP, Bae K, Tamul DJ. The effect of narrative news format on empathy for stigmatized
groups. Journal Mass Commun Q. 2012; 89 (2):205-224.

Cohen A, Shavalian E, Rube M. The power of the picture: How narrative film captures attention and dis-
rupts goal pursuit. PloS One. 2015; 10 (12):e0144493. https://doi.org/10.1371/journal.pone.0144493
PMID: 26658578

Chen T. The persuasive effectiveness of mini-films: Narrative transportation and fantasy proneness. J
Cust Behav. 2015; 14 (1):21-27.

Ching RKH, Tong P, Chen JS, Chen HY. Narrative online advertising: Identification and its effects on
attitude toward a product. Internet Res. 2013; 23 (4):414—438.

Chen T, Chang H. The effect of narrative transportation in mini-film advertising on reducing counterar-
guing. Int J Electron Commer Stud. 2017; 8 (1):25-35.

Mar RA, Oatley K. The function of fiction is the abstraction and simulation of social experience. Perspect
Psychol Sci. 2008; 3 (3):173-192. https://doi.org/10.1111/j.1745-6924.2008.00073.x PMID: 26158934

Toremen F, Ekinci A, Karakus M. Influence of managers’ empathic skills on school success. Int J Educ
Manag. 2006; 20 (6):490-499.

Cheng M, Lin Y, She H, Kuo P. Is immersion of any value? Whether, and to what extent, game immer-
sion experience during serious gaming affects science learning. Br J Educ Technol. 2017; 48 (2):246—
263.

Ma J, Liu W, Benferhat S. A belief revision framework for revising epistemic states with partial epistemic
states. Int J Approx Reason. 2015; 59: 20—40.

PLOS ONE | https://doi.org/10.1371/journal.pone.0259420 November 5, 2021 11/13


https://doi.org/10.3928/01484834-20200723-10
http://www.ncbi.nlm.nih.gov/pubmed/32757013
https://doi.org/10.1371/journal.pone.0144493
http://www.ncbi.nlm.nih.gov/pubmed/26658578
https://doi.org/10.1111/j.1745-6924.2008.00073.x
http://www.ncbi.nlm.nih.gov/pubmed/26158934
https://doi.org/10.1371/journal.pone.0259420

PLOS ONE

How narrative transportation affects audience positive word of mouth

40.
41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.
64.

65.

66.

67.

Mehrabian A, Russell JA. An approach to environmental psychology, MA: the MIT Press; 1974.
Krause AE, North AC. Contextualized music listening: Playlists and the Mehrabian and Russell model.
Psychol Well-Being. 2014; 4 (1):1-16.

Russell JA, Mehrabian A. Evidence for a three-factor theory of emotions. J Res Pers. 1977; 11 (3):273—
294.

Huang M, Ali R, Liao J. The effect of user experience in online games on WOM: A pleasure-arousal-
dominance (PAD) model perspective. Comput Hum Behav. 2017; 75, 329-338.

Mohammed AA, Althonayan A. An empirical investigation of customer intentions influenced by service
quality using the mediation of emotional and cognitive responses. J Enterp Inf Manag. 2018; 31
(1):194-223.

Russell JA, Pratt G. A description of the affective quality attributed to environments. J Pers Soc Psychol.
1980; 38 (2):311-322.

Biswas-Diener R, Linley PA, Dovey H, Maltby J, Hurling R, Wilkinson J, et al. Pleasure: An initial explo-
ration. J Happiness Stud. 2015; 16 (2):313-332.

Shin JK, Park MS, Moon MK. The moderating role of motivational orientation in environmental psychol-
ogy model. Int J Arts Sci. 2011; 4 (26):191-204.

Wu C, Cheng F, Yen DC. The atmospheric factors of online storefront environment design: An empirical
experiment in Taiwan. J Inf Manag. 2008; 45 (7):493-498.

Surakka V, Hietanen JK. Facial and emotional reactions to Duchenne and non-Duchenne smiles. Int J
Psychophysiol. 1998; 29(1): 23-33. https://doi.org/10.1016/s0167-8760(97)00088-3 PMID: 9641245

Eerola T, Vuoskoski JK, Kautiainen H, Peltola H, Putkinen V, Schéfer K. Being moved by listening to
unfamiliar sad music induces reward-related hormonal changes in empathic listeners. Ann N.Y. Acad
Sci. 2021; 1-11 https://doi.org/10.1111/nyas.14660 PMID: 34273130

Pittman M, Steiner E. Transportation or narrative completion? Attentiveness during binge-watching
moderates regret. Soc Sci. 2019; 8(3): 1-14.

Knowles ES, Linn JA. Resistance and persuasion, NJ: Psychology Press; 2004.

Perrone-McGovern KM, Oliveira-Silva P, Simon-Dack S, Lefdahl-Davis E, Adams D, Mcconnell J, et al.
Effects of empathy and conflict resolution strategies on psychophysiological arousal and satisfaction in
romantic relationships. Appl Psychophysiol Biofeedback. 2014; 39(1): 19-25. https://doi.org/10.1007/

$10484-013-9237-2 PMID: 24213481

Seehausen M, Kazzer P, Bajbouj M, Heekeren HR, Jacobs AM, Klann-Delius G, et al. Talking about
social conflict in the MRI scanner: Neural correlates of being empathized with. Neurolmage. 2014: 84:
951-961. https://doi.org/10.1016/j.neuroimage.2013.09.056 PMID: 24099849

Trabelsi-Zoghlami A, Touzani M. How real are virtual experiences? Eur J Mark. 2019; 53 (8):1612-1636.

Hsieh JK. The role of customers in co-creating m-services in the 020 model. J Serv Manag. 2017; 28
(5):866—883.

Visch VT, Tan S, Molenaar D. The emotional and cognitive effect of immersion in film viewing. Cogn
Emot. 2010; 24 (8):1439-1445.

Tauber EM. Why do people shop? J Mark. 1972; 36(4): 46-59.

Buttner OB, Florack A, Géritz AS. Shopping orientation as a stable consumer disposition and its influ-
ence on consumers’ evaluations of retailer communication. Eur J Mark. 2014; 48(5): 1026—1045.

Fehrer JA, Woratschek H, Germelmann CC, Brodie RJ. Dynamics and drivers of customer engage-
ment: Within the dyad and beyond. J Serv Manag. 2018; 29(3): 443—467.

Parker CJ, Wang H. Examining hedonic and utilitarian motivations for m-commerce fashion retail app
engagement. J Fash Mark Manag. 2016; 20(4): 487-506.

Burnham TA, Leary RB. WOM opportunity: Why recommendation likelihood overestimates positive
WOM. J Market Theor Pract. 2018; 26 (4):368—-389.

Groeger L, Buttle F. Word-of-mouth marketing. Eur J Mark. 2014; 48 (7):1186—1208.

Wang X. The effect of inconsistent word-of-mouth during the service encounter. J Serv Mark. 2011; 25
(4):252—-259.

Ladhari R. The effect of consumption emotions on satisfaction and word-of-mouth communications.
Psychol Mark. 2007; 24 (12):1085—-1108.

Feng J. Reliability/quality, performance/design, innovativeness: Their different roles in generating buzz
for automobile. J Strateg Strategic Innov Sustain. 2019; 14 (6):25-42.

Pincus H, Wojcieszak M, Boomgarden H. Do multimedia matter? cognitive and affective effects of
embedded multimedia journalism. Journal Mass Commun Q. 2017; 94(3): 747-771.

PLOS ONE | https://doi.org/10.1371/journal.pone.0259420 November 5, 2021 12/13


https://doi.org/10.1016/s0167-8760%2897%2900088-3
http://www.ncbi.nlm.nih.gov/pubmed/9641245
https://doi.org/10.1111/nyas.14660
http://www.ncbi.nlm.nih.gov/pubmed/34273130
https://doi.org/10.1007/s10484-013-9237-2
https://doi.org/10.1007/s10484-013-9237-2
http://www.ncbi.nlm.nih.gov/pubmed/24213481
https://doi.org/10.1016/j.neuroimage.2013.09.056
http://www.ncbi.nlm.nih.gov/pubmed/24099849
https://doi.org/10.1371/journal.pone.0259420

PLOS ONE

How narrative transportation affects audience positive word of mouth

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.
82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92,

93.

94.

Nelson A, Nelson V. “Hey mitch-elle, you need a shave!”: The school days of hirsute adolescents. Qual
Sociol Rev. 2010; 6(3): 99-114.

Chang C. “Being hooked” by editorial content: The implications for processing narrative advertising. J
Advert. 2009; 38(1): 21-33.

Bourgeon-Renault D, Derbaix M, Jarrier E, Petr C. Narrative transportation and transmedia consump-
tion experience in the cultural field. Int J Arts Manag. 2019; 21(2): 27-42.

Morris BS, Chrysochou P, Jacob DC, Orquin JL, Barraza J, Zak PJ, et al. Stories vs. facts: Triggering
emotion and action-taking on climate change. Clim Change. 2019; 154(1-2): 19-36.

Chebat JC, Michon R. Impact of ambient odors on mall shoppers’ emotions, cognition, and spending: A
test of competitive causal theories. J Bus Res. 2003; 56(7): 529-539.

Walsh G, Shiu E, Hassan LM, Michaelidou N, Beatty SE. Emotions, store-environmental cues, store-
choice criteria, and marketing outcomes. J Bus Res. 2011; 64(7): 737-744.

Yang T, Yang Y, Chen J. The correlation between Taiwan’s box office revenue and economic develop-
ment. J Priv Equity. 2016; 19 (2):66—-80.

Petzer D, Mostert P, Kruger L, Kuhn S. The dimensions of brand romance as predictors of brand loyalty
among cell phone users. South African J Econ Manag Sci. 2014; 17 (4):457—470.

Ho YC, Fan LC. Achieving quality performance and environmental sustainability through the genius loci
of quality management systems: A study on computer accessories companies in Taiwan and southern
China. Int J Qual Reliab Manag. 2014; 31 (2):144—165.

Cho M, Lee H, Young-Me L, Ja-yin L, Min H, Kim Y, et al. Psychometric properties of the Korean version
of the health literacy on social determinants of health questionnaire (K-HL-SDHQ). PLoS One. 2019;

14 (11):e0224557 https://doi.org/10.1371/journal.pone.0224557 PMID: 31738802

Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate data analysis ( 7th.), Upper Sad-
dle River, NJ: Prentice Hall; 2010.

Fomell C, Larcker D. Evaluating structural equations models with unobservable and measurement
error. J Mark Res. 1981; 18 (1):39-50.

Luk STK. The measurement model on service skills and service knowledge. American Marketing Asso-
ciation. Conference Proceedings. 1999; 10, 186—188.

Scott L. Disease management faces obstacles. Mod Healthc. 1995; 25 (24):30-33. PMID: 10142743

Segars AH, Grover V. Re-examining perceived ease of use and usefulness: A confirmatory factor analy-
sis. MIS Q. 1993; 17 (4):517-525.

Browne MW, Cudeck R. Alternative ways of assessing model fit. Sociol Methods Res. 1992; 21
(2):230-258.

Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of covariance structures.
Psychol. Bull. 1980; 88 (3):588—-606.

Bollen KA. A new incremental fit index for general structural equation models. Sociol Methods Res.
1989; 17 (3):303-316.

Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research:
conceptual, strategic, and statistical considerations. J Pers Soc Psychol. 1986; 51 (6):1173—-1182.
https://doi.org/10.1037//0022-3514.51.6.1173 PMID: 3806354

Ajzen |, Fishbein M. Understanding attitudes and predicting social behavior, Engle-wood-Cliffs, N.J.:
Prentice-Hall; 1980.

Henne M, Hickel H, Johnson E, Konishi S. The making of toy story. Technologies for the Information
Superhighway Digest of Papers. 1996; 463—468.

Colatrella C. Information in the novel and the novel as information system: Charles Dickens’s little dorrit
and Margaret Drabble’s radiant way trilogy. Inf Cult. 2015; 50 (3):339-371.

Granitz N, Forman H. Building self-brand connections: Exploring brand stories through a transmedia
perspective. J Brand Manag. 2015; 22 (1):38-59.

Zysberg L. Emotional intelligence and electro-dermal activity. Appl Psychophysiol Biofeedback. 2012;
37 (3):181-185. https://doi.org/10.1007/s10484-012-9192-3 PMID: 22446999

Yani-de-Soriano M, Foxall GR, Newman AJ. The impact of the interaction of utilitarian and informational
reinforcement and behavior setting scope on consumer response. Psychol Mark. 2013; 30(2): 148—159.

Hwang J, Han H. Are other customer perceptions important at casino table games? theirimpact on
emotional responses and word-of-mouth by gender. J Travel Tour Mark. 2017; 34(4): 544-555.

Ooms J, Hoeks J, Jansen C. “Hey, that could be me”: The role of similarity in narrative persuasion. PloS
One. 2019; 14 (4):e0215359. https://doi.org/10.1371/journal.pone.0215359 PMID: 30998694

PLOS ONE | https://doi.org/10.1371/journal.pone.0259420 November 5, 2021 13/13


https://doi.org/10.1371/journal.pone.0224557
http://www.ncbi.nlm.nih.gov/pubmed/31738802
http://www.ncbi.nlm.nih.gov/pubmed/10142743
https://doi.org/10.1037//0022-3514.51.6.1173
http://www.ncbi.nlm.nih.gov/pubmed/3806354
https://doi.org/10.1007/s10484-012-9192-3
http://www.ncbi.nlm.nih.gov/pubmed/22446999
https://doi.org/10.1371/journal.pone.0215359
http://www.ncbi.nlm.nih.gov/pubmed/30998694
https://doi.org/10.1371/journal.pone.0259420

