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Abstract
Narrative transportability (an individual difference in the extent to which a person becomes immersed in stories) is an im-
portant construct in communication science and related fields. However, the dimensionality and cross-cultural invariance of 
transportability are underexplored. To address this gap, we conducted a study with a widely used narrative transportability 
scale and 8,814 participants from 50 countries and 21 languages. An exploratory factor analysis (EFA; n = 2,644) indicated 
a four-dimensional structure: Cognitive Involvement, Cognitive-Emotional Imagination, Sensory Imagination, and Personal 
Involvement. A confirmatory factor analysis (n = 6,170) and configural, metric, and scalar invariance testing supported this 
structure and its cross-cultural stability. These results have critical implications for the understanding of narrative transport-
ability and highlight the value of cross-cultural research on narrative experience. To support such future research, profession-
ally translated versions of the validated scale in 20 languages, along with the English original, are made publicly available on 
the project’s OSF page.
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Narrative transportability refers to an individual’s tendency to 
become transported or immersed into narratives (Dal Cin et al., 
2004; Mazzocco et al., 2010), or to have all one’s “mental systems 
and capacities […] focused on events occurring in the narrative” 
(Appel & Richter, 2010; Green & Brock, 2000, p. 701). The experi-
ence of immersion into narratives has also been described with 
other terms, such as narrative engagement and absorption. These 
concepts are strongly overlapping, and empirically, their meas-
ures are highly correlated (see Green & Appel, 2024).

Narrative transportation is a key mechanism of narrative in-
fluence; individuals who are more transported into narratives 
are more likely to change their attitudes, beliefs, or behaviors in 
a story-consistent way (see van Laer et al., 2014, 2019 for meta-
analyses). These persuasive effects have been demonstrated in 
health communication, marketing, environmental communica-
tion, and other topic areas (see Green & Appel, 2024 for a review).

Narrative transportation can be influenced by textual factors 
such as story quality, but there are also individual differences 
in the tendency to become transported (Gnambs et al., 2014). 
Whereas narrative transportation is a psychological state that 

occurs in response to a specific narrative, transportability is an in-
dividual difference in the tendency to experience transportation. 
Highly transportable individuals can easily imagine themselves in 
stories, become emotionally involved in them, and form mental 
images of story events. Some individuals are highly transporta-
ble and easily become engaged in a variety of narratives, whereas 
other individuals are less transportable (e.g., Busselle & Bilandzic, 
2009; Dal Cin et al., 2004). Individuals lower in transportability can 
still become immersed in stories, but are less dispositionally mo-
tivated to do so, and therefore may be less influenced by narrative 
messages (e.g., Mazzocco et al., 2010). Because narratives have 
been a central form of communication for centuries and across 
cultures, examining potential variations in transportability across 
cultures can provide useful insights.

Given the range of important persuasive outcomes that can be in-
fluenced by narrative transportation, the goal of the current research 
is to provide stronger psychometric information about a widely used 
measure of transportability and to assess the cross-cultural stability 
of the measure. We collected data from over 8,000 people across 50 
countries, in 21 different languages. These data provide insight into 
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the important elements or subcomponents of transportability and 
also provides initial evidence about the similarities and differences 
in transportability across cultures.

Because narrative transportation involves multiple mental sys-
tems, transportability may also be related to several underlying 
tendencies or abilities. For example, Mazzocco et al. (2010) note 
that narrative transportation involves narrative comprehension, 
emotional responses, mental imagery production, and the ability to 
connect with characters. Thus, individuals who are willing or able to 
exert cognitive effort may be more transportable, as may individuals 
who can more easily create mental images. Research has found that 
transportability is positively correlated with need for affect (individ-
uals’ tendency to seek out and enjoy emotional experiences; Maio 
& Esses, 2001) and need for cognition (individuals’ tendency to en-
joy effortful cognitive activity; Cacioppo & Petty, 1982; Thompson & 
Haddock, 2012; see also Bilandzic et al., 2019).

Transportability is also positively correlated with empathy as 
measured by the Interpersonal Reactivity Index (IRI; Davis, 1980), 
including a low but positive correlation with the personal distress 
subscale and moderate positive correlations with the empathic con-
cern and perspective-taking subscales (Ministero et al., 2022). Not 
surprisingly, transportability has a strong correlation with the fantasy 
subscale of the IRI, which is specifically focused on involvement with 
stories and fictional characters (Ministero et al., 2022) and is likely 
measuring a very similar concept. While some abilities that contrib-
ute to transportability may be innate (e.g., mental imagery tenden-
cies), others may potentially be affected by environments or learning 
over time (e.g., exposure to books or reading at a young age; practice 
or training in emotion recognition).

Studies of transportability have found that it relates to a variety 
of important outcomes. In the marketing context, highly trans-
portable individuals have been shown to be more receptive to 
advertising and show higher ad recall (Brechman & Purvis, 2015). 
Additionally, transportability has been shown to predict chil-
dren’s likelihood of leisure reading (Jensen et al., 2016). Indeed, 
Jensen and colleagues suggest that concept of transportability 
may be important in helping to understand and combat the gap 
that occurs between good readers and poor readers over time; 
children who are more transportable may be more intrinsical-
ly motivated to read and thus may improve their reading more 
quickly. Transportability predicted video game players’ identifica-
tion with their avatar in story-based games (Christy & Fox, 2016), 
and enjoyment of film clips indirectly through increasing trans-
portation (Busselle & Bilandzic, 2011). Transportability is also cor-
related with retrospective imaginative involvement, individuals’ 
tendency to continue to think about a narrative world after they 
have finished a story (Sethi et al., 2022), and their tendency to re-
read books that they have read before (Ministero et al., 2022).

In addition to the outcomes described above, Bilandzic et al. 
(2019) highlighted three important ways that this type of individu-
al difference measure can contribute to research. First, if research 
is using multiple narrative stimuli and repeated measurement of 
state transportation is not possible due to study length or partic-
ipant fatigue, transportability can serve as a proxy for state trans-
portation. Second, transportability measurements can be useful 
in areas such as cultivation research, which examine habitual 
media exposure rather than engagement in a particular narrative. 
Finally, examining trait-level transportation or narrative engage-
ment can help identify groups that may be more receptive to nar-
rative messages, which can be useful for campaign development 
for health communicators or consumer researchers.

Because of its relevance to persuasion through stories, narra-
tive transportation, and by extension, narrative transportability, 
has accordingly become central to communication science and 
related fields such as media psychology and marketing. This is 
clearly demonstrated by the many studies that utilize it. However, 
two major gaps remain.

First, the existing evidence on its dimensionality is limited and 
inconsistent. To the best of our knowledge, only three empirically 
driven studies have addressed the dimensionality of transporta-
bility. Two of these indicated a unidimensional structure (Jensen 
et al., 2016; Slater et al., 2018), and one a three-dimensional struc-
ture with “Cognitive,” “Emotional,” and “Imagery” components 
(Green, 1996). Furthermore, all three studies were conducted with 
culturally homogenous and demographically specific samples: a 
convenience sample of 136 American children aged 9–13 (Jensen 
et al., 2016), a convenience quota sample of 1,039 American cit-
izens, approximating “national norms in terms of sex and race” 
(Slater et al., 2018); and 317 American undergraduate students 
(Green, 1996). These conflicting findings make the dimensionality 
of transportability unclear, hindering our understanding of both 
the construct and the underlying mechanisms of transportability.

Additionally, because there is no clear guidance on which items 
belong to particular subdimensions, individual researchers may 
select different sets of items based on their own intuitions rather 
than on a firm evidence base. Using inconsistent subsets of items 
across studies makes it difficult to build a cumulative body of re-
search. This has even led to the development of related constructs 
such as narrative engageability, which were designed to have 
clear, theoretically-driven and empirically confirmed, dimension-
ality (Bilandzic et al., 2019). Notably, while Green (1996) originally 
conceptualized transportability as having three subcomponents/
factors, the narrative engageability construct includes four dimen-
sions: Suspense/Curiosity Propensity, Emotional Engageability, 
Presence Propensity, and Ease of Accepting Unrealism. According 
to Bilandzic et al. (2019), “Suspense/Curiosity Propensity refers 
to the processing of the representation of events, suggesting that 
the viewer not only understands events but also has the impres-
sion of being in the middle of the events, and is keen on learning 
how the plot is resolved. Emotional Engageability is connected to 
the construction of character models and indicative of a success-
ful deictic shift, which enables perspective taking and emoting 
with the characters. Presence Propensity is associated with the 
construction of a story world model and, again, a successful deic-
tic shift into it. In all three mental models, unrealism may present 
a problem, and tolerating to a certain extent such violations sup-
ports the comprehension process and is expressed in the subdi-
mension of ‘Ease of Accepting Unrealism’” (p. 826).

Second, to date, no study has systematically tested the 
cross-cultural invariance of transportability, despite theoretical 
reasons to suspect that the construct may be conceptualized or 
expressed differently across languages and cultures. Storytelling 
appears in all cultures, but its forms and practices differ. For in-
stance, due to their unique grammatical features, varying incli-
nations toward metaphor (Underhill, 2011), and different story-
telling traditions (Finnegan, 2012; Minami, 2002; Reynolds, 1995), 
some languages may foster different ways of experiencing and 
understanding transportability. Cultural values may also shape 
how transportability is construed. Specifically, higher levels of col-
lectivism in non-Western cultures (Henrich, 2020) may encourage 
people to see it more as a communal activity than as an individ-
ual pursuit (Henrich, 2020; Markus & Kitayama, 1991). The more 
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holistic cognitive styles observed in non-Western cultures may 
additionally lead people to construe transportability as a process 
of attending to a story’s overall mood or vision rather than to its 
detailed elements (Nisbett et al., 2001). Clearly, the cross-cultural 
and cross-linguistic invariance of transportability cannot simply 
be assumed.

Rather than assuming the cultural universality of transportability, 
the core motivation of this study is to subject it to empirical scruti-
ny. By systematically testing invariance, we aim to explore whether 
transportability—as currently theorized and measured—retains 
comparable meaning across diverse linguistic and cultural contexts, 
or whether its conceptualization and expression are themselves 
culture-bound. This approach aligns with recent trends in cultural 
psychology that question universalist assumptions and instead pri-
oritize empirical investigation into the cultural specificity of psycho-
logical phenomena (Henrich, 2020; Schimmelpfennig et al., 2024).

To address these gaps, we conducted a study with 8,814 partic-
ipants from 21 languages, 50 countries, and one territory (Hong 
Kong), using the widely employed narrative transportability scale 
developed by Dal Cin et al. (2004). Our aim was to examine the 
factor structure of the scale by using exploratory and confirma-
tory factor analysis (CFA), and to test its configural, metric, and 
scalar invariance. Measurement invariance “assesses the (psycho-
metric) equivalence of a construct across groups or measurement 
occasions and demonstrates that a construct has the same mean-
ing to those groups or across repeated measurements” (Putnick & 
Bornstein, 2016, p. 27). Configural invariance refers to the invari-
ance of the model form and tests the basic organization of con-
structs and items across groups. The next level, metric invariance, 
tests the equivalence of the loadings on the factors across groups 
(e.g., that each item contributes to the latent construct to a sim-
ilar degree across groups). Scalar invariance tests whether both 
the factor loadings and item intercepts are equivalent across 
groups, which is necessary for valid comparisons of latent means.

Method
Sample and data
The data in this study come from an online survey that included 
numerous other measures beyond those analyzed here. It was 
administered and collected by Syno International, a company 
established in Lithuania specializing in market research and data 
management. To ensure broad cultural representativeness, we 
aimed to include as many countries as possible from all inhab-
ited continents. The final selection of countries was determined 
by this goal, balanced against practical considerations such as 
budget constraints and the availability of high-quality online pan-
els through our data collection provider. The result (N = 10,482) is 
a geographically diverse sample of 50 countries and one territory 
(Hong Kong), spanning six continents (North and South America, 
Europe, Africa, Asia, and Oceania) and 21 languages.

The sample was prestratified to approximate nationally repre-
sentative distributions of gender, age, and residential area in each 
country. The mean age was 39.4 (SD = 14.1, range = 18-73). A total 
of 5,243 (50.0%) participants identified as men, 5,212 (49.7%) 
as women, 14 (0.1%) as “other,” with 13 (0.1%) participants 

preferring not to disclose their gender identity. There were 2,774 
participants from rural areas (26.5%), while the remaining 7,708 
participants resided in urban areas. The average number of par-
ticipants per country/territory was 205.5 (range = 200–261) and 
499.1 participants per language. Most languages were represent-
ed by 201 to 217 participants, apart from three larger groups: 
Arabic (n = 644), Spanish (n = 2,826), and English (n = 3,319). Each 
participant was compensated in line with the company’s standard 
practices.

Initial data cleaning and preparation
We subjected the data to multiple cleaning procedures. First, we 
removed participants who spent less than 10 minutes completing 
the survey (n = 59). The threshold was chosen based on internal pi-
lot tests of the questionnaire, which indicated that, with its over 
150 items total, including three video clips, it was not possible to 
complete the survey carefully. To identify inattentive or careless re-
sponding, we used a well-established indicator, the Longstring Index, 
which detects unusually long runs of identical responses (Huang et 
al., 2012; Kowal et al., 2025). Following prior research, we applied a 
conservative threshold at the 95th percentile (top 5% of the distribu-
tion), resulting in the exclusion of 1,112 participants. This approach 
has been empirically shown to improve psychometric quality while 
minimizing the risk of over-exclusion (Huang et al., 2012). Consistent 
with previous studies (Dunn et al., 2018; Meade & Craig, 2012), we also 
excluded respondents (n = 466) who showed excessive intra-individ-
ual response variability above the 95th percentile, suggesting erratic 
responding patterns (e.g., alternating between extreme response 
options). We additionally identified six multivariate outliers using 
Mahalanobis distance. Finally, our analyses focused on participants 
who identified as male or female (n = 8,814; >99% of the sample). The 
small number of respondents who selected ‘other’ or ‘prefer not to 
answer’ (n = 25) were not included. We note this as a limitation and 
encourage future work to recruit larger samples of gender minority 
participants to examine potential differences in transportability.

After these exclusions, the cleaned dataset consisted of 8,814 
participants. The global distribution of participants per country is 
shown in Figure 1.

All data processing was conducted in R (ver. 4.4.2) using dplyr 
(Wickham et al., 2020) and ggplot2 (Wickham, 2009). Subsequent 
analyses were likewise conducted in R, using the lavaan package 
(Rosseel, 2012) for factor analysis and measurement invariance 
testing.

To rigorously validate the Transportability scale, we used sep-
arate samples for EFA and CFA. We randomly allocated 30% of 
the data to the EFA sample (n = 2,644) and 70% to the CFA sam-
ple (n = 6,170), with both subsets retaining representation from 
all 21 language groups and 51 countries and territories. While 
splitting a dataset into separate subsamples for EFA and CFA is a 
standard practice in scale development (Mondo et al., 2021; Ng, 
2013; Revicki et al., 2014), there are no universally accepted rules 
regarding the exact proportions. Some studies use equal halves; 
however, both statistical theory and simulation-based evidence 
suggest that to ensure the stability of parameter estimates and 
the reliability of model fit indices, CFA typically requires a larger 
sample than EFA (Costello & Osborne, 2005). This motivates the 
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use of uneven splits. The 30/70 division has been used and ex-
plicitly justified in prior validation studies (e.g., Roncal-Belzunce 
et al., 2025), and ensures sufficient power and estimation stabili-
ty, particularly in confirmatory modeling.

Instrument
To establish the dimensionality and cultural invariance of nar-
rative transportability we used the Transportability Scale by 
Dal Cin et al. (2004). The scale is arguably the most popular meas-
ure of the construct and was chosen for its wide use across dif-
ferent fields. It consists of 20 items measuring different aspects 
of the tendency to become transported into written narratives, 
“generaliz[ing] across stories and contexts” (Dal Cin et al., 2004, 
p. 183), including emotional aspects (e.g., “I am often emotionally 
affected by what I’ve read”), cognitive aspects (e.g., “I get mental-
ly involved in the story”), and others. To ensure that linguistically 
and culturally appropriate versions were used in each language 
group, the scale was translated from English into all study lan-
guages or linguistic variants by professional local translators hired 
for this purpose by the company responsible for data collection. 
The languages included: Arabic, Bahasa Indonesia (Indonesian 
Malay), Bahasa Malaysia (Malaysian Malay), Bulgarian, Chinese 
(Simplified),1 English, French, German, Greek, Italian, Japanese, 
Korean, Polish, Portuguese (Brazil), Romanian, Russian, Spanish, 
Tagalog (Filipino), Thai, Turkish, and Vietnamese. All translations, 
along with the English original, are included in the Supplementary 
Material (S1-S21).

Preliminary analyses showed the scale’s suitability for EFA. The 
overall Kaiser-Meyer-Olkin (KMO) value was 0.95, or “marvelous,” 
according to the guidelines by Kaiser & Rice (1974). Item-specific 
KMO values (0.65 to 0.97) indicated high sampling adequacy for 
all but one item (Transportability_6: “I can easily put stories out of 

1 	 While Traditional Chinese is more standard in Hong Kong, we used Simplified 
Chinese in both Hong Kong and mainland China due to practical constraints 
and widespread familiarity with Simplified characters.

my mind after I’ve finished reading them,” KMO = 0.65). Bartlett’s 
test of sphericity was significant, χ2(190) = 22,897.09, p < .001, 
which supported the factorability of the correlation matrix.

Descriptive statistics were calculated for each item. The means 
ranged from 3.62 to 5.43 with standard deviations from 1.38 to 
1.67. These values indicated that the variability in responses was 
moderate, and therefore appropriate for EFA. The skew, while neg-
ative, was within acceptable boundaries (e.g., Transportability_1: 
“I can easily envision the events in the story”; skew = −0.84), as 
were the excess kurtosis values (k = −3.71 to −2.57), indicating a 
distribution that was flatter than normal. Inter-item correlations 
were sufficient for factor analysis.

Exploratory factor analysis
To explore the underlying structure of our construct, we conducted 
an EFA using the minimum residual (MinRes) extraction method. 
MinRes was selected for its lack of distributional assumptions, ro-
bustness with skewed data, and strong empirical performance in 
simulation studies (Kaçak & Kılıç, 2025; Knol & Berger, 1991; Revelle, 
2024). Recent Monte Carlo simulations demonstrate that MinRes 
(and PAF) yield more accurate and unbiased estimates than PCA 
even under challenging conditions, including low factor loadings, 
non-normal distributions, and multidimensional structures (Kaçak 
& Kılıç, 2025).

Given our large cross-cultural sample, a purely inductive EFA 
risked overfactoring due to random covariance fluctuations 
(Hayton et al., 2004; MacCallum et al., 1999). We therefore adopt-
ed a theory-driven EFA approach, testing 1–5 factor solutions 
based on prior research on transportability and related constructs 
(Bilandzic et al., 2019; Green, 1996). In line with theoretical expec-
tations that the factors may be interrelated, we applied Direct 
Oblimin rotation.

Because the χ2 statistic is overly sensitive in large sam-
ples (Bentler & Bonett, 1980; Kline, 2011), we prioritized ap-

Figure 1  Number of participants for country or territory.
Note. Darker colors indicate more participants. White indicates non-participating countries. Exact participant counts per country are indicated in the supplementary 
table S24.1.
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proximate fit indices (RMSEA, TLI). While they are typically 
associated with Structural Equation Modeling (SEM), they 
have been recommended for EFA, and used accordingly in re-
search, as providing more objective guidance than eigenvalues 
or scree plots, especially when factor retention is ambiguous 
(Bowman & Goodboy, 2020; Costello & Osborne, 2005; Fabrigar 
et al., 1999; Preacher et al., 2013). Our hybrid approach thus 
merges empirical discovery with theory, avoiding the pitfalls of 
both unrestricted EFA (noise-driven overfactoring) and prema-
ture CFA (forced a priori structures).

Results
The analysis showed that fit indices and explained variance im-
proved with each added factor. While the one-factor solution 
emerged as clearly insufficient, the four- and five-factor solutions 
provided the best fit (Table 1). The four-factor solution was select-
ed as optimal due to its balance of parsimony and interpretability, 
further supported by a scree plot analysis, showing an elbow after 
Component 4 (see Supplement S22).

However, upon inspecting the factor loadings of the four-fac-
tor solution, three items (Transportability_6: “I can easily put 
stories  out of my mind after I’ve finished reading them”; 10: “I 
am often emotionally affected by what I’ve read”; and 14: “I find 
myself thinking of other ways the story could have ended”) had 
maximum loadings below 0.30, which is commonly considered 
to indicate insufficient contribution to the factor structure. Items 
3 and 15, originally reverse-scored, showed substantial nega-
tive loadings, unlike other items with smaller negative values. 
This was unexpected, as they had been recoded for the analysis, 
suggesting that respondents might have misinterpreted them. 
Unfortunately, such issues are common with reverse-worded 
items, which are increasingly criticized for being cognitively con-
fusing and thereby compromising the validity of scales (Zhang 
et al., 2016). As there were no strong theoretical reasons to retain 
the five problematic items, we decided to exclude them from the 
scale and rerun the EFA.

The revised EFA again used the MinRes method and Direct Oblimin 
rotation and evaluated factor solutions from one to five. The results 
revealed generally improved fit indices for all solutions compared to 
the first EFA, further supporting the decision to exclude the problem-
atic items. The four- and five-factor solutions again emerged as the 
best options, with some differences between them (Table 2).

On the one hand, the five-factor solution showed minimal 
improvements in fit (TLI = 0.98 vs. 0.97, RMSEA = 0.04 vs. 0.05) 
and explained variance (1%) as well as a slightly lower BIC. On 
the other, the overall pattern of factor loadings in the four-fac-
tor solution was cleaner and more interpretable than in the 
five-factor model, which exhibited weaker dominant loadings 
and increased cross-loadings (e.g., Transportability_7: “I some-
times feel as if I am part of the story” loaded on three factors). 
This supported the four-factor model’s superior parsimony and 
conceptual clarity (see Supplement S23 for the scree plot anal-
ysis). Finally, the dimensions of the four-factor solution were far 
more theoretically interpretable, clearly falling into the catego-
ries of Cognitive Involvement, Cognitive-Emotional Imagination, 
Sensory Imagination, and Personal Involvement.2 Accordingly, we 
settled on the four-factor solution (Table 3) and propose the fol-
lowing conceptualization of its structure:

1.	 Cognitive Involvement (MR1) reflects the capacity to intensely 
focus one’s cognitive processes on the story, as exemplified 
by putting oneself in the perspective of characters, envision-
ing oneself in the story’s events, and becoming “lost” in it. 
The dimension partially overlaps with such dimensions of re-
lated constructs (narrative transportation, narrative engage-
ment, and engageability) as “Narrative Presence” (Busselle 
& Bilandzic, 2009), “projection in the narrative universe” 
(Jarrier et al., 2017), and the “Cognitive” aspect of transpor-
tation (Appel et al., 2015; Green & Brock, 2000).

2 	 Although items T_7 and T_16 showed modest cross-loadings across related 
dimensions, both were retained due to their theoretical alignment with their 
primary factors and their acceptable communalities. Such overlap is to be 
expected in multidimensional constructs involving affective and cognitive 
integration, such as narrative transportability (Mazzocco et al., 2010).

Table 1.  Model fit indices for factor solutions in the initial exploratory factor analysis.

Number of factors Variance explained (%) RMSR TLI RMSEA (90% CI) BIC

1 37 0.06 0.81 0.09 (0.09, 0.09) 2545.61
2 42 0.04 0.90 0.07 (0.07, 0.07) 833.19
3 45 0.03 0.90 0.07 (0.06, 0.07) 581.12
4 47 0.02 0.93 0.06 (0.05, 0.06) 153.08
5 49 0.02 0.95 0.05 (0.04, 0.05) −127.2

Note. Model fit indices are presented for solutions ranging from one to five factors. RMSR, root mean square of residuals; TLI, Tucker–Lewis Index; RMSEA, root 
mean square error of approximation; BIC, Bayesian information criterion. RMSEA confidence intervals (90% CI) are reported in parentheses.

Table 2  Model fit indices for factor solutions in the revised exploratory factor analysis.

Number of factors Explained variance (%) RMSR TLI RMSEA (90% CI) BIC

1 43 0.06 0.83 0.11 (0.11, 0.11) 2210.36
2 49 0.03 0.91 0.08 (0.07, 0.08) 674.02
3 52 0.02 0.95 0.06 (0.06, 0.06) 164.65
4 55 0.02 0.97 0.05 (0.04, 0.05) −72.97
5 56 0.01 0.98 0.04 (0.04, 0.05) −95.08

Note. Model fit indices are presented for solutions ranging from one to five factors. RMSR, root mean square residual; TLI, Tucker–Lewis index; RMSEA, root mean 
square error of approximation; BIC, Bayesian information criterion. RMSEA 90% confidence intervals (CI) are reported in parentheses.
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2.	 Cognitive-Emotional Imagination (MR2) refers to the capaci-
ty to creatively imagine story-relevant concepts and emotions 
that may not be directly portrayed in the story but are key for 
achieving full immersion. This includes the realities that make 
possible the events in the story (e.g., the principles governing a 
fantasy world) or the emotional states of characters. This factor 
is conceptually related to elements of the “Cognitive” aspect of 
narrative transportation (Green & Brock, 2000) and to the “Ease 
of Accepting Unrealism” dimension of Narrative Engageability 
(Bilandzic et al., 2019) (see supplement S26 for the exact word-
ing of all Engageability scale items and their factor assignments).

3.	 Sensory Imagination (MR3) is analogous to Cognitive-Emotional 
Imagination but concerns sensory qualities rather than concepts 
and emotions. To be sensory imaginative is to be capable of cre-
atively imagining sensory qualities that may not be directly or 
extensively portrayed in the story but which facilitate immersion 
nonetheless. This trait is related to the process reflected in the 
“Mental Imagery/Sensory Imagination” component of narrative 
transportation (Green & Appel, 2024).3

3 	 Interestingly, even though item T1 explicitly mentions envisioning the 
events in the story, it did not load on Sensory Imagination. One potential 
explanation is that this factor was primarily driven by the explicit men-
tion of vividness in items T20 and T11. In contrast, T1 focuses on the ease 
of envisioning events, which corresponds more closely with Cognitive 
Involvement. Additionally, three other Cognitive Involvement items (T4, T5, 

4.	 Personal Involvement (MR4) captures how likely the readers 
are to become affected by the story’s events on a personal 
and emotional level, including after exposure. It overlaps with 
the “Emotional Engagement” dimension of narrative engage-
ment (Busselle & Bilandzic, 2009) and is related to the process 
reflected in the “emotional-affective” dimension of narrative 
transportation (Green & Brock, 2000).

Confirmatory factor analysis
To validate the four-factor structure of the resulting transportability 
scale, we conducted a CFA on the dedicated sample described above 
(n = 6,170), after submitting the data to a battery of preliminary tests.

Results
The results of a Kaiser–Meyer–Olkin test (overall measure of 
sampling adequacy = 0.95, with individual MSA values ranging 
from 0.93 to 0.97) and Bartlett’s Test of Sphericity (χ2(105) = 

T7) explicitly mention ease, likely drawing T1 into that cluster. Thus, it ap-
pears that the Cognitive Involvement factor captures the ease and fluency 
of mental engagement, while Sensory Imagination centers on the vividness 
of sensory detail.

Table 3  Factor loadings, communalities, and correlations among factors.

Factor

Item
Cognitive 
Involvement C-E Imagination

Sensory 
Imagination

Personal 
Involvement h²

T_1: I can easily envision the events in the story. 0.7 0 0.14 −0.16 0.56
T_2: I find I can easily lose myself in the story. 0.33 0.15 0.07 −0.09 0.20
T_4: I can easily envision myself in the events 

described in a story.
0.83 −0.03 −0.05 0.06 0.64

T_5: I get mentally involved in the story. 0.75 0.04 0 0.05 0.64
T_7: I sometimes feel as if I am part of the story. 0.43 0.11 −0.04 0.35 0.50
T_8: I am often impatient to find out how the story 

ends.
0.34 0.07 0.06 0.02 0.20

T_9: I find that I can easily take the perspective of the 
character(s) in the story.

0.37 0.18 0.19 0.11 0.52

T_12: I find myself accepting events that I might have 
otherwise considered unrealistic.

0.06 0.53 0.10 0.01 0.43

T_13: I find myself thinking what the characters may 
be thinking.

0 0.85 0 0.01 0.73

T_16: I find myself feeling what the characters 
may feel.

0.07 0.41 0.11 0.33 0.62

T_20: I have vivid images of the events in the story. 0 −0.01 0.81 0.12 0.76
T_11: I have vivid images of the characters. 0.11 0.17 0.64 −0.11 0.64
T_17: I find that events in the story are relevant to 

my everyday life.
–0.02 0.15 0.01 0.67 0.58

T_18: I often find that reading stories has an impact 
on the way I see things.

0.11 0.01 0.14 0.60 0.56

T_19: I easily identify with characters in the story. 0.10 0.04 0.31 0.49 0.62
Correlation with Cognitive Involvement 1
Correlation with Cog-Emo Imagination 0.6 1
Correlation with Sensory Imagination 0.66 0.70 1
Correlation with Personal Involvement 0.41 0.59 0.49 1

Note. Factor loadings are from the pattern matrix using the Minimum Residuals (MinRes) extraction method with direct Oblimin rotation. Highest loadings on a 
factor are marked in boldface. “T_[number]” indicates the position of the item in the full, 20-item, Transportability Scale.
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45,595.90, p < .001) indicated the suitability of the data for CFA. 
The moderate to strong inter-item correlations revealed by the 
correlation matrix were consistent with the assumption that 
the scale measured cohesive constructs. We found evidence for 
neither multicollinearity nor extremely weak relationships. 
Mean scores ranged from 4.28 (SD = 1.56) to 5.44 (SD = 1.41). The 
values for skewness (from −0.87 to −0.21) and kurtosis (−0.54 
to 0.61) were within conventional thresholds for normality. 
The reliability of the four hypothesized factors measured with 
Cronbach’s alpha was good: Cognitive Involvement (α  =  0.84), 
Cognitive-Emotional Imagination (α  =  0.79), Sensory Imagination 
(α  =  0.81), Personal Involvement (α  =  0.80). Overall, the data were 
suitable for CFA.

The results of CFA showed that the model demonstrated accept-
able to good fit to the data: χ2(84) = 2,477.95, p < .001; Comparative Fit 
Index (CFI) = 0.95; Tucker–Lewis Index (TLI) = 0.93; root mean square 
error of approximation (RMSEA) = 0.07, 90% CI [0.07, 0.07]; and stand-
ardized root mean square residual (SRMR) = 0.04. The standard-
ized factor loadings (from 0.47 to 0.86) were statistically significant 
(Table 4 and Figure 2). The correlations between factors were moder-
ate to strong (Table 5). These findings suggested that the factor struc-
ture was both cohesive and distinct, corroborating the results of EFA, 
which indicated an analogous factor structure.

To further investigate whether the four factors represented dis-
tinct constructs, we examined discriminant validity. Specifically, 
we used Heterotrait–Monotrait Ratio (HTMT) method, which as-
sesses whether constructs are empirically distinguishable from 
one another by comparing the average correlations between 
items measuring different constructs (heterotrait) to the aver-
age correlations between items measuring the same construct 
(monotrait). Therefore, lower values indicate greater discrimi-
nant validity, meaning the constructs are more distinct. A grow-
ing number of scholars have adopted HTMT as a more reliable 
alternative to the previously dominant Fornell-Larcker criterion 
(Henseler et al., 2015).

While it is conventionally assumed that values below 0.85 indi-
cate strong discriminant validity, in the case of conceptually re-
lated constructs, such as those measured by the Transportability 

Scale, values up to 0.90 are considered acceptable (Henseler 
et al., 2015). Apart from values for cognitive-emotional imagina-
tion & personal involvement (HTMT = 0.87) and cognitive-emo-
tional imagination & sensory imagination (HTMT = 0.86), all HTMT 
values were below 0.85. These results provide sufficient evidence 
for the scale’s discriminant validity.

Measurement Invariance Tests
While narratives are a culturally universal phenomenon, the univer-
sality of narrative transportability cannot simply be assumed given 
its potential dependence on various factors that differ across cultures 
and languages, including styles of thinking and storytelling conven-
tions. This is a particularly important consideration in the case of any 
scale emerging from a culturally specific environment rather than 
from a cross-cultural inquiry, such as the Narrative Transportability 
Scale. However, to the best of our knowledge, no large-scale 
cross-cultural measurement invariance testing has been conducted 
on this or any other scale measuring narrative transportability. To 
address this gap, we conducted a sequence of configural, metric, 
and scalar tests, with language as a grouping variable. The group 
sizes varied, with the largest group being English speakers (n = 1,987, 
32.2%) and the smallest being Bulgarian speakers (n = 103, 1.67%). 
The results of the tests are reported in detail in Table 6.

Results
Configural and metric invariance were supported, indicating, 
respectively, that across all 21 languages, the hypothesized 
four-factor structure was stable and that factor loadings were 
equivalent. The scalar model indicated suboptimal fit, as the 
covariance matrix of latent variables was not positive for four 
languages (Bahasa Indonesia, Bahasa Malaysia, Korean, and 
Thai). While the scalar model with the four languages exclud-
ed showed improved fit indices, suggesting that the flagged 
groups contributed to misfit in the full scalar invariance model, 
these indices were still insufficient to support full scalar invar-

Table 4  Standardized factor loadings for the confirmatory factor analysis of the transportability scale.

Factor Item Loading

Cognitive Involvement I can easily envision the events in the story. 0.67
Cognitive Involvement I find I can easily lose myself in the story. 0.47
Cognitive Involvement I can easily envision myself in the events described in a story. 0.75
Cognitive Involvement I get mentally involved in the story. 0.78
Cognitive Involvement I sometimes feel as if I am part of the story. 0.70
Cognitive Involvement I am often impatient to find out how the story ends. 0.47
Cognitive Involvement I find that I can easily take the perspective of the character(s) in the story. 0.74
Cognitive-Emotional Imagination I find myself accepting events that I might have otherwise considered unrealistic. 0.64
Cognitive-Emotional Imagination I find myself thinking what the characters may be thinking. 0.78
Cognitive-Emotional Imagination I find myself feeling what the characters may feel. 0.81
Sensory Imagination I have vivid images of the events in the story. 0.85
Sensory Imagination I have vivid images of the characters. 0.79
Personal Involvement I find that events in the story are relevant to my everyday life. 0.70
Personal Involvement I often find that reading stories has an impact on the way I see things. 0.74
Personal Involvement I easily identify with characters in the story. 0.82

Note. Standardized factor loadings from confirmatory factor analysis (CFA). Each item loads on only one latent factor. All factor loadings are statistically significant 
at p < .001.
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iance. Therefore, we proceeded with partial scalar invariance 
testing, again omitting the flagged groups. We identified the 
three most statistically significant violations of intercept equal-
ity constraints (p < .001) and mapped them onto their respec-
tive items: Transportability_2 (“I find I can easily lose myself 

in the story”), Transportability_4 (“I can easily envision myself 
in the events described in a story”), and Transportability_9 (“I 
find that I can easily take the perspective of the character(s) 
in the story”). A partial scalar invariance model was refitted 
with intercept constraints relaxed for these items, allowing 

Table 5  Factor correlations among latent constructs in the transportability scale.

Cognitive Involvement Cog—Emo Imagination Sensory Imagination
Personal 
Involvement

Cognitive involvement 1
Cognitive-emotional Imagination 0.79 1
Sensory imagination 0.80 0.86 1
Personal involvement 0.74 0.87 0.78 1

Note. Correlations between latent factors in the CFA model. All correlations are statistically significant at p < .001.

Table 6  Model fit indices for configural, metric, scalar, and partial scalar invariance models.

Model χ²(df) RMSEA [90% CI] CFI TLI SRMR Δχ²(df) p (Δχ²)

Configural invariance 5374.21 (1764) 0.08 [0.08, 0.09] 0.92 0.90 0.05 N/A N/A
Metric invariance 5971.62 (1984) 0.08 [0.08, 0.09] 0.91 0.90 0.07 597.41 (220) <.001
Scalar invariance (full) 8044.01 (2204) 0.10 [0.09, 0.10] 0.90 0.90 0.08 2072.39 (220) <.001
Scalar invariance (reduced) 6943.81 (1780) 0.09 [0.09, 0.10] 0.90 0.90 0.08 1100.20 (424) <.001
Partial scalar invariance 5204.80 (1604) 0.08 [0.08, 0.08] 0.92 0.91 0.07 1739.01 (176) <.001

Note. Δχ2 values represent chi-square difference tests between nested models. RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, 
Tucker–Lewis Index; SRMR, standardized root mean square residual. The partial scalar invariance model relaxed constraints for Transportability_2 (“I find I can 
easily lose myself in the story”), Transportability_4 (“I can easily envision myself in the events described in a story”), and Transportability_9 (“I find that I can easily 
take the perspective of the character(s) in the story”) to account for noninvariance. All chi-square difference tests were statistically significant (p < .001).

Figure 2  Confirmatory factor analysis of the transportability scale.
Note. C_I = Cognitive Involvement, S_Im = Sensory Imagination, C-E_Im = Cognitive-Emotional Imagination, P_I = Personal Involvement. T_17, T_18, etc, refer to 
item numbers from the Transportability Scale. Standardized estimates are reported. Residual variances are not shown for clarity.
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for cross-group differences in the intercepts for these specific 
items while retaining constraints for all other items. The result-
ing partial scalar invariance model demonstrated sufficiently 
improved fit for achieving partial scalar invariance (Putnick & 
Bornstein, 2016; Rutkowski & Svetina, 2017).

Taken together, the measurement invariance results sup-
port the use of the revised, 15-item Transportability Scale in 
multilingual and cross-cultural research. Configural invariance 
indicated that the conceptual meaning of transportability was 
shared across the different language groups, metric invariance 
showed that participants across different languages interpret-
ed the relationships between items and the respective latent 
constructs similarly, and partial scalar invariance demonstrat-
ed that the observed differences in latent means reflected true 
differences rather than measurement artifacts.

Discussion and conclusion
The purpose of this study was to investigate the dimensionality of 
narrative transportability, as measured by Dal Cin et al.’s (2004) wide-
ly used scale, and to test the measurement invariance of the scale 
on large, cross-cultural samples. EFA indicated a structure consisting 
of four dimensions: Cognitive Involvement, Cognitive-Emotional 
Imagination, Sensory Imagination, and Personal Involvement. 
Subsequent CFA confirmed this structure in a separate sample.

These findings have important implications for the study of nar-
rative transportability. Perhaps most importantly, the previous evi-
dence on the dimensionality of transportability yielded an ambigu-
ous picture, indicating either a unidimensional (Jensen et al., 2016; 
Slater et al., 2018) or a three-dimensional structure with “Cognitive,” 
“Emotional,” and “Imagery” components (Green, 1996). It was also 
based on culturally uniform and demographically specific samples. 
Given that our findings were obtained with a larger, cross-national, 
and cross-linguistic sample, there is now sound evidence that narra-
tive transportability is a multidimensional construct.

Furthermore, our findings point to a division between at least 
two kinds of imaginative tendencies in narrative transportability. 
The first, Cognitive-Emotional Imagination, reflects the process 
of imagining story-relevant concepts and emotions. The second, 
Sensory Imagination, reflects the process of imagining story-rele-
vant sensory qualities. This distinction could be partially deduced 
from previous evidence, which, on the one hand, pointed to a 
separate sensory dimension of transportability (i.e., “imagery” in 
Green et al., 1996), and, on the other, identified within Narrative 
Engageability the dimension of “Unease of Accepting Unrealism,” 
containing some elements of what we call Cognitive-Emotional 
Imagination. However, our study is most likely the first to bring 
the distinction between cognitive/emotional and sensory imagi-
nation into sharper focus. Notably, it is consistent with theoreti-
cal and empirical research on imagination, which points to clear 
differences between sensory (Kosslyn et al., 2001; Thomas, 1999), 
cognitive (or conceptual) (Currie & Ravenscroft, 2002; Ward et al., 
1997), and emotional (Coplan, 2011; Oatley, 1999) forms of imag-
ination. Given this, and the size and diversity of our sample, the 
distinction warrants further consideration and more comprehen-
sive research by scholars of transportation and transportability.

Furthermore, the measurement invariance testing provides 
strong empirical support for the validity of the scale across a va-
riety of languages. It is important to emphasize that this support 

does not establish narrative transportability as a universal psy-
chological trait. Rather, our results provide an empirical probe 
into the extent to which the existing Transportability Scale func-
tions similarly across cultures, while also highlighting mean-
ingful exceptions and sources of noninvariance. First, we found 
that four languages in our sample (Bahasa Indonesia, Bahasa 
Malaysia, Korean, and Thai) significantly contributed to misfit 
in the full scalar invariance model, necessitating their exclusion 
from further scalar testing. Importantly, this misfit could not 
be attributed to any major flaws in the translation of the scale 
into these languages. Instead, there are a number of factors that 
might have contributed to it, from purely linguistic to cultural 
in nature. The problematic languages belong to distinct linguis-
tic families, Austronesian (Adelaar & Himmelmann, 2005) and 
Kra-Dai (Enfield & Comrie, 2015), with Korean being an isolated 
language unrelated to Indo-European, Sino-Tibetan, or Japonic 
families (Sohn, 1999). Specific features of their grammatical 
structures and conceptual framing could have led to differential 
item functioning (Fischer & Karl, 2019). On the other hand, the 
differential item functioning might have been due to the fact 
that, in our study, these languages were represented by partic-
ipants from Southeast and East Asian populations, which have 
been found to exhibit specific response patterns, including ac-
quiescence and middle-response bias, distorting factor loadings 
and intercepts in cross-cultural surveys (Harzing, 2006; He & van 
de Vijver, 2013). Conducting cognitive interviews or focus groups 
within these cultural groups could help determine whether the 
observed issues reflect purely translational ambiguities, sys-
tematic response biases, or deeper differences in how narrative 
transportation is conceptually understood and experienced. 
Regardless of their exact underlying cause, our findings suggest 
that the linguistic and cultural universality of narrative trans-
portability may be limited.

Furthermore, full scalar invariance was not achieved, and par-
tial scalar invariance demanded relaxing constraints on three 
items. Granted, this might have been due to the fact that all three 
items belonged to the Cognitive Involvement factor, which con-
tained the largest number of items in the scale, with larger factors 
more likely to contain noninvariant items due to greater measure-
ment variance (Putnick & Bornstein, 2016). Additionally, the three 
items were the only ones in the scale to contain the adverb “eas-
ily,” which can be interpreted differently in different languages, 
for instance, as emphasizing subjective effort or as an absolute 
descriptor of difficulty, or both (Sakamoto, 2001). The fact that the 
full scalar invariance was not achieved might have been precisely 
due to such superficial contingencies of semantics (Lewis et al., 
2023). However, rather than this, or an artifact of sample statis-
tics, it might have been due to deep linguistic or cultural limita-
tions of the construct of transportability.

It is also worth noting that although our measurement invar-
iance tests and language-based sensitivity analyses addressed 
whether the factor structure and measurement properties of 
the scale held across language clusters, we did not explicitly 
model the nesting of participants within language or country in 
our EFA or CFA. This decision was based on the study’s primary 
focus on measurement equivalence rather than multilevel var-
iance decomposition. Nevertheless, future studies may benefit 
from formally modeling such nested structures—particularly 
when the aim is to quantify cultural variability or explore the 
contextual effects of language or nation-level characteristics.
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An additional limitation is that due to survey length con-
straints, we relied solely on Dal Cin’s (2004) scale, rather than 
including items from other scales or generating additional new 
items, which could have resulted in a different dimensional 
structure. Future research extending the scale in internation-
al contexts should also include item generation from different 
populations to capture potential cultural differences in en-
gagement with narratives.

Comparing this scale to other commonly-used transport-
ability scales shows a high degree of similarity in items, but 
with some minor differences. For example, the Green (1996) 
dispositional transportation (transportability) scale does not 
include an item about accepting unrealistic events, but does 
have items that explicitly ask about the appeal of reading sto-
ries for fun, stories affecting one’s mood, the desire to commu-
nicate with characters in stories, and the sense that characters 
in stories feel like friends (see supplement S25 for the exact 
wording of all scale items and their factor assignments). Thus, 
Green’s scale may have slightly more emphasis on tendencies 
toward parasocial engagement, which would likely fit with 
the cognitive-emotional imagination factor identified here. 
Additionally, in Green’s (1996) factor analysis, items that in the 
current study were categorized as Personal Involvement load-
ed on the emotion factor. Given that the 1996 factor analysis 
was based on a much smaller number of participants, we sug-
gest that the current factor structure is likely a more accurate 
reflection of the transportability concept.

Bilandzic et al.’s (1999) narrative engageability scale includes 
more items related to suspense and curiosity (similar to “impa-
tient to find out how a story ends”) and more items about accept-
ing unrealism, and has more direct questions about feelings of 
presence (e.g., feeling that one’s mind is inside the story world) 
(see supplement S26 for the exact wording of all scale items and 
their factor assignments). Examining the factor structure of items 
from all three scales (and possible new items generated from dif-
ferent populations, as noted above) could be a useful direction for 
future research.

It is not unlikely that some languages may be more conducive 
to narrative transportation because of their unique grammatical 
features or an inclination for figurative discourse (Underhill, 2011). 
Other languages may facilitate immersion due to their rich storytell-
ing traditions and narrative conventions (Finnegan, 2012; Minami, 
2002; Reynolds, 1995). Transportation may also depend on cogni-
tive styles, which likely varied between our language groups. For 
instance, the more holistic cognitive styles prevalent in non-Western 
cultures might result in non-Westerners experiencing higher levels of 
transportability in general, as transportation depends on integrating 
one’s mental systems in a narrative experience (Nisbett et al., 2001). 
Establishing whether any patterns in our data are consistent with 
these explanations would require a separate study. Future research 
should also include a wider array of languages to examine whether 
narrative transportability and transportation differ between lan-
guage families or groups, and to implement formal back-translation 
procedures when adapting transportability instruments. Our study 
did not use this procedure, relying on translations by local profes-
sionals, which unfortunately led to potential semantic shifts in some 
cases.4

4 	 As pointed out by a reviewer, in the instruction for the Chinese version, 
the phrase “when reading for pleasure” was translated as “在阅读愉快时”  

However, it is important to note that the sample used in this 
study is sufficiently large and diverse to conclude that narrative 
transportability is shared across many cultures and languages, 
and that the version of the Transportability Scale we used has 
broad applicability. Ultimately, the value of this study lies not 
in claiming cultural universality but in drawing attention to the 
need for comparative, cross-cultural, and cross-linguistic work 
that interrogates the assumptions built into constructs wide-
ly used in communication science. We see our findings as a first 
step toward mapping both the shared and culturally specific di-
mensions of narrative transportability. To support future work, 
the professionally translated versions of the validated scale in 
20 languages, along with the English original, are provided in the 
Supplementary Material.

Supplementary material
Supplementary material is available at Global Perspectives in  
Communication online.
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