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Abstract

This study investigates how cinematographic techniques influ-
ence viewer perception and contribute to the objectification of
women, utilizing eye-tracking data from 91 participants. They
watched a sexualized music video (SV) known for objectify-
ing portrayals and a non-sexualized music video (TV). Using
dynamic Areas of Interests (AOIs)—head, torso, and lower
body—gaze metrics such as fixation duration, visit count, and
scan paths were recorded to assess visual attention patterns.
Participants were grouped according to their average fixations
on sexualized AOIs. Statistical analyses revealed significant
differences in gaze behavior between the videos and among the
groups, with increased attention to sexualized AOIs in SV. Ad-
ditionally, data-driven group differences in fixations identified
specific segments with heightened objectification that are fur-
ther analyzed using scan path visualization techniques. These
findings provide strong empirical evidence of camera-driven
gaze objectification, demonstrating how cinematic framing im-
plicitly shapes objectifying gaze patterns, highlighting the crit-
ical need for mindful media representation.

Keywords: Cinematography; Objectification; Eye-tracking;
Gaze Metrics; Sexualized Media; Dynamic AOIs; Visual At-
tention; Media Studies.

Introduction

Across global media landscapes, women are frequently por-
trayed to emphasize their physical attributes, perpetuating
sexual objectification—reducing them to sexual body parts
devoid of agency (Bartky, |1990; Fredrickson & Roberts,
1997). Cinema, as a powerful medium of storytelling, shapes
societal attitudes and perceptions through camera angles,
editing, and narratives (Seeley & Carroll, 2013; Singh et
al., 2024). By emotionally and cognitively engaging view-
ers, films and music videos can induce or reinforce social
norms that direct their gaze and behavior (Carmi & Itti, 2006
Karsay, Knoll, & Matthes, [2018; Karsay & Matthes, [2020;
Smith & Henderson, [2010). A key concern is the objec-
tified portrayal of women through revealing attire, extreme
skin exposure, suggestive choreography, and focus on sexu-
alized body parts, which commodify their bodies (Flynn et
al., 2016). Repeated exposure to such imagery can cause
people to internalize such seemingly harmless perspectives,
which fosters self-objectification, negative body image, and
interpersonal objectification, potentially leading to harmful
behaviors (Aubrey & Frisby, 2011; Ward, 2016).
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Cinematic theory posits that the “male gaze” (Mulvey,
1975) fragments female body for voyeuristic and fetishistic
pleasure. This objectification is reinforced by the cinematic
fourth wall. In Indian cinema, this is particularly evident in
“item songs” (Mathew, [2023; Slatewala, 2019) which orig-
inated in the 1970s to eroticize women’s bodies for male
pleasure (Kumari & Srivastava, 2022). These songs, often
force fitted into movies to attract viewers, feature provocative
choreography, scanty attire, and sexualized camera angles, re-
ducing women to objects of visual consumption (Brara,[2010;
Dwivedi, 2017} Jain et al., [2019; Kamble & Biswal, [2022).
The colloquially used term “item” dehumanizes women, la-
beling performers dancing in sexually suggestive ways as
“item girls” meant to gratify male desire. Despite their pop-
ularity in social settings, such songs face little criticism for
their damaging impact (Lamb & Koven, |2019; Sharma et al.,
2021). Studies show 60% of music videos focus on sexual
themes (Gruber & Grube, [2000), and 89.6% of item songs
since 2010s feature provocatively dressed performers (Slate-
wala,[2019). While objectification in Western media is widely
studied, its role in South-Asian cinema, particularly Indian,
remains underexplored (Aksar et al., 2022; Bhandari, 2018;
Loughnan et al., 2010; Nath & Saha,2021; Zoon et al.,2019).

Previous research relying on static images or self-reports
fails to fully capture subconscious biases and attentional
shifts elicited by dynamic stimuli like films (Negi & Mitra,
2020; Vaes et al., 2011; Ward, 2016). Eye tracking technol-
ogy offers real-time nuanced insights into gaze behavior re-
vealing how visual attention is directed toward sexual stimuli
(Agarwal et al.,2024; Duchowski, 2017; Gervais et al.,2013;
Karsay, Matthes, et al., [2018; Wenzlaff et al., [2016). Met-
rics like fixation duration, visit count, and scan paths quantify
objectification, uncovering cognitive and subconscious pro-
cesses guiding attention. Our study employs eye-tracking to
differentiate between camera-guided objectification driven by
cinematic techniques, and non-camera-guided objectification
driven by viewer’s internal biases. This distinction is critical
for understanding how films uniquely influence perceptions
of women. Our data-driven segmentation approach, inspired
by Onwuegbusi et al. (2022), isolates moments when cul-
tural and cinematic cues intensify focus on sexualized AOIs,
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overriding individual differences, capturing temporal nuances
and saccadic frequencies overlooked by static stimuli or self-
reported measures. Scan paths provide a dynamic view of se-
quential gaze patterns, offering comprehensive insights into
how camera techniques shape perceptions (Jacob & Karn,
2003 Takeuchi & Matsuda, [2012).

Scope

This study expands objectification research into the realm of
dynamically edited, culturally specific media, focusing on
Indian music videos “item songs” known for their provoca-
tive choreography, revealing attire, and strategic camera an-
gles that sexualize female performers (Kapoor & Munjal,
2019; Slatewala, 2019). We examine how contextual cin-
ematic framing and editing influence cognitive and percep-
tual biases (Aubrey & Frisby, 2011; Karsay, Matthes, et al.,
2018) by analyzing a sexualized music video (SV) and a non-
sexualized traditional video (TV). While the SV condition
employs sexualized framing to emphasize female body parts,
the TV condition is distinguished by modest attire, graceful
movements, focusing on cultural expression rather than sex-
ualization. Using eye-tracking, we analyze fixation duration,
visit count, and scan paths to explore the effect of sexualized
framing on gaze behavior (Karsay, Matthes, et al.,2018). Our
data-driven segmentation identifies intervals where objectify-
ing gaze patterns intensify across subjects. While auditory
and bodily movement may also influence gaze, we focus on
the primary dancers, excluding background performers. Con-
ducted within an Asian-Indian demographic, this research ex-
tends objectification studies to a non-Western context and
lays the foundation for more nuanced future investigations
into how cinematic techniques shape cognition and percep-
tion over time.

Building on objectification theory (Bartky, |1990; Fredrick-
son & Roberts, |1997) and the documented influence of cam-
era framing in directing objectifying attention (Aubrey &
Frisby, 2011} Karsay, Knoll, & Matthes, 2018; Ward, 2016),
we formulate that SV induces a measurable intensification of
objectifying gaze patterns in participants resulting in RQ1:
Does camera framing in SV result in increased fixation dura-
tion and visit counts on sexualized AOIs (torso, lower body)
compared to TV? Drawing from research on shot composi-
tion and affective impacts on visual processing (Canini et
al., 2011), we explore RQ2: Are there differences in the
viewer’s gaze behavior while viewing close-up vs. long-shot
composition? We anticipate that close-up shots, which re-
strict the visual field and emphasize specific details, may en-
hance attentional synchrony across subjects (Smith & Hen-
derson, 2010) and potentially increase the salience of sexu-
alized AOlIs, thereby promoting greater gaze synchronization
among viewers. Rapid editing techniques and targeted cam-
era framing in SV create a highly constrained visual environ-
ment, directing participant’s attention to specific body parts.
Building on this we hypothesize, H1: SV will elicit greater
gaze synchronization towards sexualized AOIs compared to
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TV, indicating stronger exogenous attentional control driven
by cinematic techniques.

Methodology
Participants

Ninety-one self-identified heterosexual engineering students
(M=68, F=23; ages 18-25, mean age = 21.6) participated in
the study approved by the Institute’s Ethics Committee. In-
formed consent was obtained, ensuring participant’s confi-
dentiality and their right to withdraw. One participant’s data
with a low (<40%) eye-tracking sampling rate was excluded.

Apparatus

Eye movements were recorded using a Tobii X-120 eye
tracker at 120 Hz. Stimuli were displayed on a 22-inch LCD
monitor (1920x1080 px, 60 Hz refresh rate), with participants
seated 51 to 71 cm from the display for optimal data quality.
The setup minimized head movement to ensure calibration
accuracy (nine-point), and gaze data was captured using To-
bii Studio Pro software (v 3.3.2).

Stimuli

Music Videos: To identify stimuli for our study, we con-
ducted another online pilot study with 84 participants (F=30,
mean age=31.43; M=54, mean age=36.53; 18-67 years) who
rated three sexualized music videos from commercial cinema
on a 5-point Likert scale based on their perceived arousal.
The video with the highest rating (3.30) of perceived arousal
was selected as SV—Aashiq Banaya Aapne, an item song
featuring provocative dancing and revealing attire. Another
video—Pinga from the movie “Bajirao Mastani” was selected
as TV, featuring traditional Indian dance style “Lavani”. Both
videos featured only female characters to control for gender
effects. Additionally, female participants completed the Inter-
personal Sexual Objectification Scale (ISOS) and the Objec-
tified Body Consciousness Scale (OBCS), with mean scores
of 33.50 and 20.43 respectively while male participants com-
pleted a modified ISOS-Perpetrator (ISOS-P) scale, with a
mean score of 69.87 (Gervais et al.,|2018; Kozee et al., {2007}
McKinley & Hyde, [1996). These scores suggest moderate
levels of experienced and internalized sexual objectification
among women, and a relatively high tendency to objectify
among men.

Images: Twelve grayscale images of female models
dressed in four types of attire were selected from on-
line shopping websites. The attires were categorized into
two groups: (1) Traditional—Saree and Salwar, and (2)
Non-Traditional/Western—Shirt-Pant and Short Dress (above
knee length). Three images for each of the 4 attires were in-
cluded, resulting in a total of twelve images. Only images
of thin-bodied, as defined by Karsay, Matthes, et al., 2018}
female models were included as prior research indicates that
such females conform to media-promoted sexualized notions
of women and are more vulnerable to media objectification


https://www.youtube.com/watch?v=5nPNv6_d_kI
https://www.youtube.com/watch?v=tzRFLMn4kpM

(Gervais et al., 2011} 2013} Kapoor & Munjal, 2019). The
priming effect analysis is not included in this paper.

Procedure

This study employed a within-subject design (Bhupathiraju
et al., 2023; Karsay, Matthes, et al., 2018), to investi-
gate camera-induced objectifying gaze behavior. Participants
were randomly assigned to both video conditions (TV and
SV) in a counterbalanced order to account for within-subject
variability and mitigate potential order effects. As shown in
Figure 1, to mask the true objective of observing natural video
viewing behavior, each video presentation was followed by an
attractiveness rating task of models in different attires. Only
gaze data from the videos were analyzed for the current study.

Block

[ Start H Instructions ]7

Sexual Video (SV)

4 x Trials (1 per attire)

Repeated for both video conditions

Figure 1: Experimental paradigm.

Data Analysis

Areas of Interest (AOIs) Definition: Prior to our two-
stage data analysis (Figure 2a), we selected three AOIs for our
study, Head, Torso/chest, and Lower Body(hips/legs). While
the head is not typically sexualized, it is prominently viewed
during objectification, particularly in Indian/South-Asian de-
mographics (Agarwal et al.,[2024). We categorized the Torso
and Lower Body as Sexualized AOIs and manually marked
all three AOIs for the images and music videos (Figure 2b).
The Dynamic AOI Tool from Tobii Studio Pro was used to
mark AOIs in keyframes of the video, which are further ex-
trapolated to ensure all frames have accurate AOI markings.

Gaze Metrics: Normalized gaze metrics such as fixation
duration, visit count, and scanpaths were extracted and an-
alyzed (refer to Figure 2a) to capture the depth, frequency,
and order of gaze points to investigate the visual engagement
with the dynamic stimuli. While fixation duration measures
sustained attention on specific AOIs reflecting the depth of
cognitive engagement, visit count captures the recurrence of
gaze highlighting the elements that repeatedly draw visual at-
tention (Kim et al.,[2012} Negi & Mitra,|2020). However, due
to strongly asymmetrical patterns of viewing—where certain
AOIs under specific camera techniques garner substantially
higher attention—our data distributions deviate markedly
from normality (confirmed by Shapiro-Wilk tests, p < 0.05).
This complexity necessitates the use of non-parametric statis-
tical methods to ensure robust comparisons across conditions,
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accommodating the skewed nature of the observed gaze be-
havior.

Ran Statistical Test on
these 4 clips:
SV CU, SVLS,
TVCU, TVLS

Fixation Duration,
Visit Count
(for scene level

analysis)

Selected comparable 6-
10 sec CU and LS shots
manually for both videos

ScanGraph: clusters
having similar scan
sequences (> 0.8)

Data Analysis
for Eye-tracking
metrics

Selected comparable
segments of 12 sec
from both video
condition to extract
scanpath

Sequence Chart
temporal evolution of
guided(SV) vs non
quided(TV) viewing

Categorize participants
based on their average
fixation on sexualized
AOls

Data-driven group
comparison for
significant segment

selection.

Scan path
(for segment
level analysis)

b)

Figure 2: a) Flowchart of the two-stage analysis of gaze met-
rics. b) Sample frames from SV (left) and TV (right) with
defined AOIs and heatmap overlays showing participants’ ag-
gregated gaze distribution.

Selection of Scenes and Segments from Videos: We iden-
tified and extracted comparable Close-up (CU) and Long-shot
(LS) scenes with durations between 6-10 seconds from both
the videos. This selection allowed us to focus on specific
camera techniques that could influence gaze behavior related
to objectification. In CU scenes, only the head and torso were
visible, so we excluded the lower body AOI only from further
CU scene analysis.

We initially divided participants into two equal groups
(high and low objectifying) ranking them based on their av-
erage fixation counts on sexualized AOIs in the SV condi-
tion. However, based on the sequence chart analysis for man-
ually selected random segments (from both SV and TV) of
comparable length, this binary grouping failed to capture nu-
anced variations in the low objectifying group, where some
exhibited aversive gaze despite the camera direction in SV.
Therefore, we refined our approach by dividing participants
into three equal groups (high, medium, and low objectify-
ing). This categorization, validated through sequence chart
analysis and a data-driven segmentation approach inspired
by Onwuegbusi et al., 2022, allowed us to identify signifi-
cant video segments eliciting distinct gaze patterns. We con-
ducted independent t-tests on the Euclidean distances of in-
dividual gaze from their respective group centers, applying
Bonferroni correction. Our segmentation approach not only
quantifies within-group variations in gaze position but also
distinctly marks frames showing significant inter-group dif-
ferences, offering empirical support for identifying moments
of strong or divergent reactions to specific scenes.

ScanGraph: Post identification of significant video seg-
ments of 12 seconds each, Dolezalovd and Popelka (2016)’s
ScanGraph was employed to analyze differences in gaze se-
quences within and between groups. We constructed group-
wise scanpath strings by assigning each AOI a unique let-
ter (Head = A, Torso = B, Lower Body = C, No AOI Fixa-
tion = X), primarily to ensure that each scanpath string were
of the same length and captured gaze directed towards and
away from the central subject. Using Levenshtein string-
edit distance with a similarity threshold of 0.80, participants



a) Traditional Video Long-Shot (TV LS)

b) Sexual Video Long-Shot (SV LS)
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Figure 3: Comparison of gaze patterns across AOIs (Head:
blue, Torso: orange, Lower Body: green) over time between
sexualized (SV) and non-sexualized (TV) videos for long-
shots (LS) and close-ups (CU).

with similar scanpath sequences were visualized as cliques
in the ScanGraph. This analysis allows us to uncover under-
lying patterns in scanning behavior among different clusters
of participants, providing insights into how camera and edit-
ing techniques influence gaze patterns associated with objec-
tification. To further visualize these patterns, we employed
Sequence Chart (Blascheck et al.,[2014).

Results
Attentional Distribution across AQOIs for scenes

Figure 3 illustrates the temporal dynamics of viewer’s atten-
tion to each AOI for in selected scenes. As shown in Figure 3¢
and 3d, the average fixation duration on the torso was signifi-
cantly higher in the SV CU (1729.19 ms) compared to the TV
CU (153.49 ms), indicating a greater tendency towards objec-
tification. The SV LS (Figure 3b) shows a substantial portion
of viewers focusing on the torso and lower body AOIs for ex-
tended periods. SV CU also exhibited large-scale transitions,
with 70-80% of participants shifting their attention between
the head and torso, indicating camera-driven objectification.
In contrast, TV LS (Figure 3a) showed less severe shifts and
a more even distribution of attention across AOIs. Moreover,
TV CU scenes consistently engaged a similar majority on the
head, without guided attention to the torso.

Gaze Behavior across scene conditions using
Statistical Tests

Fixation Duration: Wilcoxon tests (Table 1) on fixation
duration reveal distinct attentional allocation patterns. For
CU condition, participants fixated significantly longer on the
head than on the torso in the TV condition (p < 0.001),
whereas SV scenes garnered more attention on torso (p <
0.001). Comparing SV CU and TV CU, significant differ-
ences emerged for both head (p < 0.001) and torso (p <
0.001), indicating that sexualized framing redistribute atten-
tion. In LS condition, while some non-significant differences
in head vs. torso fixation duration emerged (e.g., SV LS head
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vs. torso, p > 0.05), yet pronounced disparities emerged
when comparing sexualized vs. non-sexualized contexts for
head (p < 0.05) and torso AOIs (p < 0.001). These results
confirm that sexualized camera techniques shape attentional
distributions, directing focus toward sexualized AOIs.

Visit Count: Visit count analyses show similar trends. In
CU scenarios, participants revisited the head AOI more fre-
quently in TV than SV (p < 0.001), reflecting a stable pref-
erence for non-sexualized targets when the scene is less sug-
gestive. Conversely, in SV CU scenes, participants exhibited
a greater tendency to revisit the torso (p < 0.001). In LS con-
ditions, participants under SV frequently revisited torso and
hips/legs AOISs, diverging significantly from TV LS patterns
(p < 0.001). Between conditions, head and torso visit counts
differ significantly in many cases, reinforcing the notion that
sexualized camera angles and editing styles prompt more dy-
namic scanning strategies favoring sexualized AOIs. Overall,
these visit count patterns align with the fixation duration re-
sults, providing converging evidence that sexualized framing
induces systematic, measurable shifts in attentional behavior.

Table 1: Wilcoxon Test Results for Fixation Duration (FD)
and Visit Count (VC) across AOIs (H: Head, T: Torso, LB:
Lower Body) and Conditions. Values for Fixation Duration
(FD) are blue and Visit Count (VC) are teal.

Condition AOI Z-score p-value

SV CU Hvs. T 689.41 589.41 <0.001 <0.001
TV CU Hvs. T -1.09 46.41 <0.001 <0.001
CU(SVvs. TV) H 18591 175291 <0.001 0.0981
CUSVvs.TV) T 3391 32191 <0.001 <0.001
SVLS Hvs. T 178241 139691 0.4677 0.1167
SV LS Tvs. LB 96.41 79.41 <0.001 <0.001
SVLS Hvs. LB 35491 39391 <0.001 <0.001
TV LS Hvs. T 192991 1756.41 0.4179  0.7590
TV LS Tvs. LB 16091 86.41 <0.001 <0.001
TV LS Hvs. LB 307.91 17291 <0.001 <0.001
LS(SVvs. TV) H 1301.91 115091 <0.05 <0.001
LS(SVvs. TV) T 114591 185691 <0.001 0.3523

Significant Segment Selection for exploring Gaze
Coherence

Figure 4 (a & b) presents the temporal evolution of group-
level gaze coherence across subjects for both TV and SV con-
ditions, comparing three participant groups (high, medium
and low objectifying group). The y-axis represents gaze dis-
persion, with lower values indicating group members looking
at similar regions onscreen, and higher values signaling more
diverse, individualized viewing patterns. In the TV condition
(Figure 4b), gaze coherence fluctuates widely. Although brief
intervals of lower dispersion appear, the general trend shows
each group’s gaze evolving more independently over time.
Scene transitions occasionally trigger transient alignment in
participant’s gaze before they revert to their idiosyncratic
scanning behaviors. This suggests that, without overt sex-
ualization cues, the camera’s framing exerts weaker control
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Figure 4: Gaze behavior across sexualized (SV) and traditional (TV) videos. (4a & 4b) Average Euclidean distance to
group center over time for TV and SV. Lower values indicate greater gaze coherence within group. Red/grey vertical bars
indicate significant differences/scene transitions, respectively. (4c & 4d) Scan path sequence charts for high, medium, and low
objectifying groups for the most significant segments of SV and TV. Solid same-color blocks indicate similar gaze patterns.

over where viewers look, leading to more varied attentional
strategies. By contrast, the SV condition (Figure 4a) reveals
a more pronounced influence of objectifying camera tech-
niques. Over several intervals, all three groups—despite dif-
fering baseline objectification tendencies—exhibit synchro-
nized dips in dispersion, clustering their gaze on similar
AOIs. Notably, even the group initially least inclined to-
ward sexualized AOIs (Group 3, green line) gradually con-
verges toward these focal points after scene transitions. These
temporal “pulls” highlight how camera framing and editing
rhythms can override initial individual differences, guiding
attention into more uniform, objectifying gaze distributions.
These findings not only confirm that dynamic camera cues
can modulate attentional focus but also suggest that scene
transitions act as cognitive “reset points,” allowing camera-
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induced objectification effects to repeatedly emerge (Flynn et

al.,[2016; Gervais et al., 2013 Valuch et al., 2014).

Gaze Synchronization in significant segments

For each condition, we initially identified multiple signifi-
cant video segments using our data-driven segmentation tech-
nique. Across TV condition, we found 3 non-overlapping sig-
nificant segments (mean segment duration ~ 12—14 seconds),
while the SV condition yielded 7 such non-overlapping seg-
ments. After manual inspection, we selected two represen-
tative 12-second intervals for each condition—approximately
45-57 seconds into the TV footage and 22-34 seconds into
the SV footage—for detailed analysis. We then encoded par-
ticipants’ scanpaths as AOI sequences (A=Head, B=Torso,
C=LowerBody, X=No AOI Fixation) and created the Scan-



Graphs (Dolezalova & Popelka, 2016). The ScanGrapl‘E] for
the SV segment revealed a dense cluster of 52 participants,
composed of overlapping subgroups of up to 16 participants,
all converging on similar objectifying gaze patterns. This
high edge count (483 edges, ~12%) signifies a strong, uni-
fied attentional bias towards sexualized AOIs. Moreover, at
critical timestamps (e.g., ~9s), participants uniformly shifted
focus to torso and hips/legs AOIs, even when head AOIs were
equally available. White spaces in scanpaths—possibly due
to camera cuts or AOIs moving off-screen—often preceded
fixation on these sexualized regions, underscoring the cam-
era’s role in continuously re-engaging viewers with these fo-
cal points (as shown in Figure 4 ¢ & d). In contrast, Scan-
Graph for TV segment showed fewer edges (80 edges, ~2%)
and produced only small separate clusters of about 14 and
7 participants each, reflecting more varied, individualized
viewing strategies without a dominant pattern. This fragmen-
tation suggests that participants explored available AOIs more
freely—often lingering on the head or scanning the scene’s
dynamic gestures—leading to heterogeneous gaze sequences
(as shown in Figure 5). Overall, these results indicate that
sexualized camera framing can override baseline group dif-
ferences, herding a majority of viewers into uniform, objecti-
fying gaze patterns, whereas more traditional framing affords
greater freedom and diversity in attentional allocation.

Discussion

The sexualized camera framing under SV condition directs
uniform, objectifying gaze patterns, whereas the TV scenario
allows for more diverse and individualized viewing strategies,
as illustrated in Figure 3. Enhanced fixation duration and
visit counts directed towards sexualized AOIs in the SV con-
dition answer RQ1, extending prior research (Bartky, |1990;
Fredrickson & Roberts, |1997; Karsay, Matthes, et al., [2018))
by demonstrating that sexualized portrayals not only encour-
age objectification but also align viewers’ gaze with camera
cues, reinforcing and normalizing fragmented perceptions of
women. Segmentation analysis identified temporal intervals
where objectifying attention intensified, often during scene
cuts or CU shots emphasizing sexualized body parts, suggest-
ing that brief editing choices can amplify focus on objectify-
ing elements (Canini et al.,2011). CU shots more effectively
narrowed viewer’s attention to sexualized AOIs than LS, an-
swering RQ2 by demonstrating how tighter framing limits vi-
sual freedom and directs gaze to specific body regions. These
findings highlight how visual composition and editing tech-
niques shape viewer engagement and reinforce objectifying
perceptions.

The higher gaze synchronization across participants ob-
served in the SV condition, as shown in Figure 4 (¢ & d),
where they focused on similar AOIs at nearly the same time,
compared to the more varied gaze patterns in TV, validates
H1. This collective shift indicates that objectifying camera

'ScanGraph for SV Segment https://tinyurl.com/SV-sps-22 and
TV Segment https://tinyurl.com/T V-sps-45|(Load time ~ 15 min)
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framing not only impacts individual cognition but also fos-
ters shared viewing dynamics, where personal biases may get
overridden by uniform scanning behavior. The ScanGraph
and sequence chart analyses provide complementary insights
into this synchrony. While the ScanGraph visualizes cluster-
ing patterns and their density, revealing the degree of syn-
chronization, sequence charts offer a detailed view of indi-
vidual scanpaths, showing the temporal shifts in attention to
specific AOIs. SV segments, as seen in the sequence charts,
reveal dense clusters in the ScanGraph, with participants from
all objectification groups (low, medium, high) focusing on
sexualized AOIs at similar times. This finding is significant as
it shows that even those relatively less predisposed to objec-
tification are still influenced by sexualized framing. Cultural
and cinematic factors can override baseline tendencies, align-
ing viewer attention and reinforcing objectification, extend-
ing previous research (Loughnan et al., 2010; Ward, 2016)
that media environments reshape attentional biases, regard-
less of individual dispositions.

These results offer a compelling narrative that sexualized
camera techniques not only direct but also synchronize at-
tention, creating shared objectifying perceptions that override
individual variablility. By integrating eye-tracking, dynamic
segmentation, and culturally specific media forms, this study
opens new avenues for examining the subtleties of media-
induced objectification. Our findings reinforce the cognitive
and cultural aspects of objectification theory and stress the
importance of studying dynamic, visually rich media. This
understanding can guide future research on how subtle cin-
ematic techniques shape cognition, adversely affect percep-
tions of women, and perpetuate objectifying norms, urging
socially responsible cinematography.

Limitations and Future Research

Our study’s scope is inherently bound by a few factors, pro-
viding fertile ground for future research. While our focus on
a South-Asian cultural context and specific dance forms of-
fers a critical vantage point for examining non-Western me-
dia (Bhandari, 2018} Loughnan et al., |2010), future investi-
gations could explore the generalizability of these findings
across diverse cultural contexts and cinematic styles. Ex-
panding the range of stimuli by analyzing multiple videos
of different dance forms and incorporating more fine-grained
analyses of multimodal cues, such as hand/leg gestures and
auditory elements, would further enhance our understanding
of the complex interplay between cinematic techniques and
viewer attention. The generalizability of our study is limited
by our sample of engineering students from a single Indian
university, warranting future research with more diverse pop-
ulations. Additionally, incorporating physiological measures,
such as sexual arousal, could provide richer insights into the
cognitive and affective mechanisms underlying objectifica-
tion. Holistically, our work lays a foundation for more in-
clusive, nuanced investigations that bridge cognitive science,
technology, and cultural analysis.


https://eyetracking.upol.cz/scangraph/?source=1112790962679768c6c3c256.42883717
https://eyetracking.upol.cz/scangraph/?source=1035305008679768b5134010.27826688

References

Agarwal, A. k., BHUPATHIRAJU, S. K., & Vemuri, K.
(2024). Objectifying gaze: An empirical study with non-
sexualized images. Proceedings of the Annual Meeting of
the Cognitive Science Society, 46.

Aksar, 1., Jiang, X., & Gong, J. (2022). Cinematography for
female objectification: Analysis of item songs of pakistani
movies. Frontiers in Communication, 7, 966748.

Aubrey, J. S., & Frisby, C. M. (2011). Sexual objectification
in music videos: A content analysis comparing gender and
genre. Mass Communication and Society, 14, 475-501.

Bartky, S. L. (1990). Femininity and domination: Studies in
the phenomenology of oppression. Routledge.

Bhandari, I. K. (2018). Commodification of women body in
indian media. International Journal of Research and Ana-
lytical Reviews, 5(3), 979-981.

Bhupathiraju, S. K., Vemuri, K., & Agarwal, A. (2023). The
objectifying gaze: Impact of sexualized media on viewer
gaze behavior towards (non) traditional attire. Proceedings
of the Annual Meeting of the Cognitive Science Society,
45(45).

Blascheck, T., Kurzhals, K., Raschke, M., Burch, M.,
Weiskopf, D., & Ertl, T. (2014). State-of-the-art of visu-
alization for eye tracking data. Eurovis (stars), 29.

Brara, R. (2010). The item number: Cinesexuality in bolly-
wood and social life. Economic and Political Weekly, 67—
74.

Canini, L., Benini, S., & Leonardi, R. (2011). Affective anal-
ysis on patterns of shot types in movies. 2011 7th Inter-
national Symposium on Image and Signal Processing and
Analysis (ISPA), 253-258.

Carmi, R., & Itti, L. (2006). Visual causes versus correlates
of attentional selection in dynamic scenes. Vision Research,
46, 4333-4345.

Dolezalov4, J., & Popelka, S. (2016). Scangraph: A novel
scanpath comparison method using visualisation of graph
cliques. Journal of Eye Movement Research, 9.

Duchowski, A. T. (2017). Eye tracking methodology: Theory
and practice. Springer.

Dwivedi, S. (2017). Sexual objectification of females in bol-
lywood rap and item songs. International Journal of Hu-
manities & Social Science Studies, 3(6), 399-406.

Flynn, M. A., Craig, C. M., Anderson, C. N., & Holody, K. J.
(2016). Objectification in popular music lyrics: An exami-
nation of gender and genre differences. Sex Roles, 75, 164—
176.

Fredrickson, B. L., & Roberts, T.-A. (1997). Objectification
theory: Toward understanding women’s lived experiences
and mental health risks. Psychology of women quarterly,
21(2), 173-206.

Gervais, S. J., Davidson, M. M., Styck, K., Canivez, G.,
& DiLillo, D. (2018). The development and psychome-
tric properties of the interpersonal sexual objectification
scale—perpetration version. Psychology of violence, 8(5),
546.

199

Gervais, S. J., Holland, A. M., & Dodd, M. D. (2013). My
eyes are up here: The nature of the objectifying gaze toward
women. Sex Roles, 69, 557-570.

Gervais, S. J., Vescio, T. K., & Allen, J. (2011). When what
you see is what you get: The consequences of the objectify-
ing gaze for women and men. Psychology of women quar-
terly, 35(1), 5-17.

Gruber, E., & Grube, J. W. (2000). Adolescent sexuality and
the media: A review of current knowledge and implica-
tions. Western Journal of Medicine, 172(3), 210.

Jacob, R. J., & Karn, K. S. (2003). Eye tracking in human-
computer interaction and usability research: Ready to de-
liver the promises. In The mind’s eye (pp. 573-605). Else-
vier.

Jain, P., Roy, E., Garud, N., & Mazid, 1. (2019). Sexuality
and substance abuse portrayals in item songs in bollywood
movies. South Asian Popular Culture, 17(1), 15-29.

Kamble, C., & Biswal, S. K. (2022). Portrayal of women in
bollywood item songs. Littcrit, 48(1), 21-29.

Kapoor, D., & Munjal, A. (2019). Self-consciousness and
emotions driving femvertising: A path analysis of women’s
attitude towards femvertising, forwarding intention and
purchase intention. Journal of Marketing Communications,
25(2), 137-157.

Karsay, K., Knoll, J., & Matthes, J. (2018). Sexualizing media
use and self-objectification: A meta-analysis. Psychology
of Women Quarterly, 42(1), 9-28.

Karsay, K., & Matthes, J. (2020). Sexually objectifying pop
music videos, young women'’s self-objectification, and se-
lective exposure: A moderated mediation model. Commu-
nication Research, 47, 428-450.

Karsay, K., Matthes, J., Platzer, P., & Plinke, M. (2018).
Adopting the objectifying gaze: Exposure to sexually ob-
jectifying music videos and subsequent gazing behavior.
Media Psychology, 21, 27-49.

Kim, S.-H., Dong, Z., Xian, H., Upatising, B., & Yi, J. S.
(2012). Does an eye tracker tell the truth about visualiza-
tions?: Findings while investigating visualizations for deci-
sion making. Visualization and Computer Graphics, IEEE
Transactions on, 18, 2421-2430.

Kozee, H. B., Tylka, T. L., Augustus-Horvath, C. L., &
Denchik, A. (2007). Development and psychometric evalu-
ation of the interpersonal sexual objectification scale. Psy-
chology of women quarterly, 31(2), 176-189.

Kumari, A., & Srivastava, E. (2022). Objectification of
women through the lens of item songs. NeuroQuantology,
20(9), 6691.

Lamb, S., & Koven, J. (2019). Sexualization of girls: Ad-
dressing criticism of the apa report, presenting new evi-
dence. Sage open, 9(4), 2158244019881024.

Loughnan, S., Haslam, N., Murnane, T., Vaes, J., Reynolds,
C., & Suitner, C. (2010). Objectification leads to deperson-
alization: The denial of mind and moral concern to objecti-
fied others. European Journal of Social Psychology, 40(5),
709-717.



Mathew, D. S. (2023). Has bollywood lost the plot? analyzing
the influence of item songs on rape culture in india [Doc-
toral dissertation, Michigan Technological University].

McKinley, N. M., & Hyde, J. S. (1996). The objectified body
consciousness scale: Development and validation. Psychol-
0gy of women quarterly, 20(2), 181-215.

Mulvey, L. (1975). Visual pleasure and narrative cinema.
Screen, 16, 6-18.

Nath, S., & Saha, B. (2021). A review: Representation of
women in commercial advertising and impact in indian so-
ciety. International Conference on Research into Design,
641-653.

Negi, S., & Mitra, R. (2020). Fixation duration and the learn-
ing process: An eye tracking study with subtitled videos.
Journal of Eye Movement Research, 13(6).

Onwuegbusi, T., Hermens, F., & Hogue, T. (2022). Data-
driven group comparisons of eye fixations to dynamic stim-
uli. Quarterly Journal of Experimental Psychology, 75(6),
989-1003.

Seeley, W. P., & Carroll, N. (2013). Cognitivism, psychol-
ogy and neuroscience: Movies as attentional engines. Psy-
chocinematics: Exploring Cognition at the Movies.

Sharma, S., et al. (2021). Content analysis of item songs: Re-
flections of a toxic socio-cultural milieu. Turkish Journal
of Computer and Mathematics Education (TURCOMAT),
12(10), 3856-3861.

Singh, K., Pasha, M. A., & kumar Rai, S. (2024). The impact
of hindi cinema on altering the adults’ perception towards
societal stereotypes: A study of delhi ncr. ShodhKosh:
Journal of Visual and Performing Arts.

Slatewala, Z. Z. (2019). Objectification of women in bolly-
wood item numbers.

Smith, T. J., & Henderson, J. M. (2010). Attentional syn-
chrony in static and dynamic scenes. Journal of Vision, 8,
773-T773.

Takeuchi, H., & Matsuda, N. (2012). Scan-path analysis by
the string-edit method considering fixation duration. The
6th International Conference on Soft Computing and Intel-
ligent Systems, and The 13th International Symposium on
Advanced Intelligence Systems, 1724—1728.

Vaes, J., Paladino, P., & Puvia, E. (2011). Are sexualized
women complete human beings? why men and women de-
humanize sexually objectified women. European Journal
of Social Psychology, 41(6), 774-785.

Valuch, C., Ansorge, U., Buchinger, S., Patrone, A. R., &
Scherzer, O. (2014). The effect of cinematic cuts on human
attention. Proceedings of the ACM International Confer-
ence on Interactive Experiences for TV and Online Video.

Ward, L. M. (2016). Media and sexualization: State of em-
pirical research, 1995-2015. The Journal of Sex Research,
53(4-5), 560-5717.

Wenzlaff, F., Briken, P., & Dekker, A. (2016). Video-based
eye tracking in sex research: A systematic literature review.
The Journal of Sex Research, 53(8), 1008—1019.

200

Zoon, A. A., Buriro, G. A., Abdullah, M., & Muhammad,
A. F. (2019). Gender roles and representations in bolly-
wood item songs: A critical discourse analysis of emerging
terms. Women (1997-2032), 11(11).



	Introduction
	Scope
	Methodology
	Participants
	Apparatus
	Stimuli
	Procedure
	Data Analysis

	Results
	Attentional Distribution across AOIs for scenes
	Gaze Behavior across scene conditions using Statistical Tests
	Significant Segment Selection for exploring Gaze Coherence
	Gaze Synchronization in significant segments

	Discussion
	Limitations and Future Research

