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Figure 1: Left: Text efect samples used in the study. Right: Diagram of Juicy text concepts explored in this study. 

Abstract 
Juiciness is visual pizzazz used to improve player experience and 
engagement in games. Most research has focused on juicy particle 
efects. However, text efects are also commonly used in games, 
albeit not always juiced up. One type is onomatopoeia, a well-
defned element of human language that has been translated to 
visual media, such as comic books and games. Another is semantic 
text, often used to provide performance feedback in games. In 
this work, we explored the relationship between juiciness and text 
efects, aiming to replicate juicy user experiences with text-based 
juice and combining particle and text juice. We show in a multi-
phase within-subjects experiment that users rate juicy text efects 
similarly to particles efects, with comparable performance, and 
more reliable feedback. We also hint at potential improvement in 
user experience when both are combined, and how text stimuli 
may be perceived diferently than other visual ones. We contribute 
empirical fndings on the juicy-text connection in the context of 
visual efects for interactive media. 
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1 Introduction 
The advancement of video games has driven the need for increas-
ingly impressive Visual Efects (VFX). Players expect visually stun-
ning experiences that immerse them in virtual worlds. This has 
driven innovation in VFX design [7, 21, 41]. A new concept has 
emerged that captures the essence of engaging VFX: Juiciness [20]. 
Juiciness refers to the quality of VFX that creates impactful, re-
sponsive, and immersive player interactions. It encompasses the 
satisfaction of button presses, explosive feedback, and lively reac-
tions. Incorporating juiciness into VFX design is now considered 
an important part of delivering captivating experiences [26, 47]. 
Recent research also explores juiciness’ efects [26, 27, 31, 54], a de-
sign term, coined in 2005 by Gray et al. [20], presented as their "wet 
little term for constant and bountiful user feedback" (paragraph 5). 
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Yet, despite being grounded in player feedback and "game feel" [47], 
the notion of juiciness lacks clarity. At present, two common opera-
tionalizations exist in the literature: (i) amplifcation of the feedback 
needed by the player to understand the mechanics [47, p. 19] and (ii) 
an abundance of audiovisual feedback [27, p. 2]. 

Juiciness as a design tool enriches player experience (PX) through 
engaging visual elements like particles and animations [25, 26, 30, 
31, 47], but also through audio or haptic efects [47, 54]. While tex-
tual efects are less explored, recent studies suggest their potential 
in enhancing PX by conveying semantic information [6, 15, 43, 62]. 
However, the impact and elements of juicy text (JT) remain unclear. 

Onomatopoeia, which represents sound and action visually [15, 
22, 50], is akin to juiced-up text. Combining juiciness and ono-
matopoeia could further enhance PX, although this remains unex-
plored. Additionally, the distinction between onomatopoeic and 
non-onomatopoeic text efects, as well as the potential of gibberish 
text, requires investigation. 

We examined the impact of semantic and non-semantic JT efects 
on PX in interactive media. Specifcally, we explored how semantic 
JT, particularly onomatopoeic semantic text, infuences PX 
and performance compared to non-semantic text and particle 
juice. Through a three-part experiment, it reveals that while text 
alone may not signifcantly enhance a game, it can complement 
visual juicy efects. The main contributions of this research are: 

• First known research on juicy text efects during play. 
• Empirical evidence that onomatopoeic juicy text, combined 
with particles, enhances PX without performance degrada-
tion compared to a control (no juice efects). 

• Empirical evidence that text content, compared to particle 
efects, is crucial for semantic feedback but not overall PX. 

• Limited replication of fndings on (i) juicy over standard par-
ticle efects and (ii) text conveyance of material information. 

2 Related Work 

2.1 Modalities of Onomatopoeia and Text 
Onomatopoeia has the potential to link emotional experience and 
language [50]. Sasamoto [50] argues that “onomatopoeia is a bridge 
between verbal and non-verbal elements in multimodal media” [49, 
p. 28]. This defnition is relevant to game design, an emotion-driven 
medium [44, 47]. Sasamoto et al. [51] emphasize the strong commu-
nicative power of onomatopoeia with its dual role as "showing" and 
"saying" [63] making it intriguing from a design perspective, as it 
enables the sharing of sensory experiences multimodally or cross-
modally [51]. It is difcult to map onomatopoeic words to actual 
words, leaving the sound represented by the onomatopoeic text as 
the sole conveyor of meaning [46]. This accounts for the popularity 
of onomatopoeia in manga and comic books [22, 48], where it assists 
writers in “describing all fve senses using only one” [39, p. 146]. 
Indeed, onomatopoeia are commonly used to represent diegetic 
sounds occurring within the context of the story [22]. They serve 
as a visual soundtrack, termed "the comic book soundtrack" and 
"visual sound efects" [32]. Especially popular in manga, or Japanese 
comic books, the stylized presentation of onomatopoeia increases 
its communicative power [48, 51]. This feature could be amplifed 
in video games through design elements, such as colors and ani-
mation, and diegetic player and non-player action that occurs in 

response to player choices. Sasamoto and Jackson [51] suggests 
that onomatopoeia function as "mimetics," or a form of mimicry, 
that is meant to break realism and surpass our expectations of 
reality [34, 40]. This maps onto the concept of juiciness [26, 47]. 

Onomatopoeia are especially prevalent in Japanese and Korean, 
often used to denote psychological states unrelated to sound [17, 
49]. For our purpose, we defne onomatopoeia as words directly 
mimicking or referencing sounds related to actions or events, like 
"boom," "splash," "zap," etc. 

2.2 Modalities of Juiciness and Juicy Player 
Experience: From Particles to Text 

“Juiciness”, coined by Kyle Gray in 2005 [20], became popular in 
game design and academia. It has been studied for its potential to 
enhance PX by improving perceptions of competence and aesthetic 
appeal [26, 30]. Diferent levels of juiciness may evoke distinct 
forms of PX, with excessive juiciness potentially degrading it [31]. 
This concept aligns with Swink’s notion of "polish" in the theory 
of game feel [58]. This link was recently further solidifed, as both 
emphasize aesthetic enhancement without altering core game me-
chanics [47]. This has lead some to propose that "juicy" studies 
should compare the same underlying feedback, only with "unnec-
essary additional elements" in the juicy condition [59, p. 5] or "how 
feedback is presented" [26, p. 186]. We use a minimal design, vary-
ing only type and level of juiciness. 

The use of juiciness in games often lacks clear design guide-
lines, with high-level recommendations like "make it juicy" pre-
vailing [26]. While audio or haptic modalities have been shown 
to enhance PX [54], visual efects and especially particles remain 
the primary juicy efect, used to depict elements like fre, explo-
sions, and water [24, 25]. However, text-based efects, including 
onomatopoeia, are an under-explored avenue for improving PX. 

Onomatopoeic efects are common in games, like Persona 5 
and Valorant, often mimicking comic book or manga aesthetics. 
However, research on their use beyond comic books and linguistics 
is scarce. Animated onomatopoeic text efects in videos can clarify 
sound dynamics, enhance visual impact, and make content more 
enjoyable to watch [62]. In social media videos, they improved 
content focus [53, 65]. In games, comic book style onomatopoeia 
can efectively represent sound efects in subtitles [37]. The multi-
modality of onomatopoeia [49] and previous fndings on diferences 
between visual and text-based stimuli [15] suggest further research 
is needed to uncover the full potential of text efects. 

Onomatopoeia as a means of using text to express visual pizzazz, 
i.e., juiciness, raises our frst research question: RQ1. Do juicy 
text-based efects modeled on onomatopoeia elicit juicy user 
experiences, similarly to purely visual-based approach? The 
small collection of fndings from comic books, linguistics, and cap-
tioning points in this direction, leading us to hypothesize: 

H1a. There will be a signifcant increase in PX when text-based 
juicy efects are used vs. when no efect appears. 

and, in recognition of the focus on particle efects, juicy and 
otherwise, we also hypothesize: 

H1b. There will be a signifcant increase in PX when text-based 
juicy efects are used vs. when particle efects are used. 
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2.3 Text Juice in Player Performance 
Translating phenomena from one modality to another—even spoken 
words to a written form, as for onomatopoeia—may induce extra 
cognitive efort [22], which could then degrade performance. Work 
on cognitive load theory would suggest that additional text would 
reduce performance [29]. In video games, visual clutter, which 
could include text efect, were shown to have a negative infuence 
on performance [5, 12]. Considering this, we ask RQ2. Do text-
based juicy efects degrade user performance? Since text and 
especially onomatopoeia comprehension may be slower than for 
simple shapes and colors, we hypothesize: 

H2. Player performance will signifcantly degrade for text-based 
efects (both onomatopoeic and semantic), compared to particle-based 
efects, which are visual and non-linguistic. 

Text-based juice can also be non-onomatopoeic but still semantic. 
JT content can carry other forms of semantic meaning to be parsed 
by players. A common example in games is "fying text," the small 
pieces of textual information about user states (damage inficted, 
score, ...) that result from their actions (e.g., Diablo, Super Mario 
Wonder, etc.), though these are not always juiced up. Work on 
flm subtitling suggests that meaningful text will not be disruptive 
and in fact enhance understanding of the content [45]. Indeed, 
Mayer [38]’s theory of multimedia predicts that complementary 
text alongside images would be benefcial for understanding. For 
VFX in game contexts, however, juice may lead players to discount 
text content in the face of visual zest. We therefore asked: RQ3. 
Does juiciness cause players to overlook the meaning of the 
content represented by text-based juice? 

Juice properties, notably color, can be compelling or distract-
ing [61]. Still, the work so far suggests that juicy is uplifting without 
being distracting [26, 30]. One way we can evaluate this for text 
content is by providing words with meaning, i.e., semantic text, and 
words without meaning, i.e., non-semantic or gibberish text [52, 55]. 
Presenting gibberish may, however, cause the player to expend ef-
fort on trying to make sense of it [17, 51], i.e., be distracting rather 
than elicit a juicy efect. Therefore, we hypothesize: 

H3a. There will be a decrease in PX for text without meaning, i.e., 
gibberish, compared to meaningful text. 

Putting this in perspective with RQ2, we might also expect 
degradation of performance with meaningless text compared to 
meaningful text. We therefore also hypothesize the following: 

H3b. There will be a decrease in performance for non-semantic text 
without meaning, compared to semantic text with meaning. 

2.4 Text Juice and Material Perception 
Another advantage of onomatopoeia may be how it infuences the 
perception of another important visual factor in games: material 
efects. In the virtual reality (VR) space, Oh and Kim [43] frst 
highlighted the potential of onomatopoeia to enhance UX and im-
mersion. The multi-modal capabilities of onomatopoeia was found 
to be able to alter and add on to the perceived realism/naturalness of 
the virtual context [10]. However, only non-juiced onomatopoeia 
were explored. These fndings were expended by showing that ono-
matopoeic text efects can infuence the speed of object categoriza-
tion without afecting the categorization result, as well as alter the 
perception of object properties [15]. In short, juicy onomatopoeia 

could afect material perception, a key feature of modern video 
game environments, transmitting information about the world in 
a clearer manner and therefore impacting PX [1]. Whether these 
results transfer to non-VR contexts remains unknown. We there-
fore asked RQ4. Do juicy onomatopoeia infuence material 
perception in a game environment, thereby infuencing PX? 
Based on the non-juicy and non-game fndings, we hypothesized: 

H4. People will tend to rate the material properties similarly to the 
onomatopoeic efect used. 

3 Research Game for Juicy Text Study 
We discuss the game design and the process of crafting the ef-
fects used in our study. We focused on visual efects, despite ono-
matopoeia’s association with sound. This allowed a controlled com-
parison between text and particle efects. 

3.1 Efect Design 
We categorized our efects as Particles and Text (Figure 2). Text ef-
fects were further categorized as Non-Onomatopoeic Semantic (here-
after Semantic), Onomatopoeic Semantic (hereafter Onomatopoeic), 
and Non-Semantic/Gibberish. All are "Juicy" except for the "Stan-
dard" particle efect, as perHicks et al. [26]. We mixed linguistic 
and game design terms. Onomatopoeia are a type of text content. 
"Juicy" refers to an embellishment efect. "Juicy onomatopoeia" is 
an embellished text efect where the text is an onomatopoeia. 

Figure 2: Types of efect used in the study. 

We chose the Epic Toon FX1 package from Unity’s Asset Store as 
it provided both particle and text-based efects. These efects were 
designed by professionals and highly rated by the Unity community. 
Additionally, for the "Standard" condition, we created basic efects 
using Unity’s VFX Graph2. Each efect lasted half a second, fading 
in and out smoothly. The type of efect used most, an explosion, 
relates to H1, H2, and H4. Efects showcasing "Water" are used to 
verify H4. Non-Semantic/Gibberish Text and randomly selected 
Particles are used for H3. Semantic Performance feedback are used 
for H1a and H2. Refer to Figure 3 for examples. 

3.2 Minimal FPS Game 
We employed a First Person Shooter (FPS) format, with participants 
using a standard computer mouse. Known for their clear objec-
tives and structured metrics, FPSs are well-suited for studying the 

1https://assetstore.unity.com/packages/vfx/particles/epic-toon-fx-57772 
2https://unity.com/visual-efect-graph 
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(a) Ono- (b) "Juicy" (c) (d) Ono- (e) "Juicy" 
matopoeic explosion "Standard" matopoeic water 
explosion. particles. explosion water particle. 

particles. efect. 

(f) "Perfect" (g) "Perfect" (h) "Bad" (i) "Bad" 
semantic particle semantic particle 
feedback. feedback. feedback. feedback. 

(j) Random (k) Random (l) Random (m) 
text variant particle text variant Random 

A. variant A. B. particle 
variant B. 

Figure 3: Example of efects used in the study. 

efects of visual efects (VFX) on player experience (PX) and perfor-
mance [5, 12, 26]. The environment (Figure 4) was an enclosed space 
with four walls. Players could look around but not move. Spheres 
randomly spawned near the blue wall, chosen to enhance efect vis-
ibility while minimizing distractions [5]. Clicking triggered various 
efects based on research conditions, such as particle efects or text. 
This "greybox" level-design is a common early-stage development 
technique in game design [8, 28, 33]. Other game-related studies 
have also utilized this method [54, 57, 64]. 

Figure 4: Participant view in the experiment. 

4 Overarching Methods 
The study had two phases: (i) an online manipulation check to 
validate the quality and distinctiveness of the efects (section 5) and 
(ii) the main experiment (section 6). The study was approved by 
the University of Tokyo’s ethics board. Analyses were performed 
using Python’s Pingouin package [60]. First, we cover the online 
manipulation check study. Then, we report on the experiment, 
conducted after verifying the manipulation checks. 

Fabre et al. 

5 Manipulation Check Study 
We conducted an online manipulation check study to assess the 
fdelity of efects planned for our experiment [14]. 

5.1 Methods 
Participants (N=18) provided keywords and Likert scale ratings 
for efect videos. Afective reactions were gauged with the Self-
Assessment Manikin (SAM) test [4]. Keywords like "Liquid" and 
"Humid" assessed water-like qualities, while others like "Amazing," 
"Explosive," "Dull," and "Repetitive" validated diferences in explo-
sion efects, chosen based on adjectives from an in-lab pilot study. 
Efects were presented in a random order on a uniform background, 
named numerically. Participants could replay videos at will. 80% 
were aged 18-30, and 20% were 31-45. All received £5. 

5.2 Results and Discussion 
The main goal was to confrm our Text efects and the level of juice 
in our two Particle efects. We frst ran an intraclass correlation 
(ICC) test to verify consistency in ratings across participants. Re-
sults were an average fxed rater ICC (ICC3k) < 0.85 for Repetitive, 
Humid, and the SAM Valence. We therefore chose to not interpret 
these results. The ICC3k of "Amazing," "Explosive," "Dull," and "Liq-
uid" were all > 0.89. Data was not normal (Shapiro-Wilk test, p 
< 0.05). We therefore ran a Friedman test followed by a post-hoc 
Wilcoxon with Bonferroni corrected p-values. 

Water-like efect were statistically signifcantly perceived as 
more "liquid", and juicy Particles more "Amazing" and "Explosive", 
with a higher SAM Arousal, aligning with our expectations. Al-
though the lower ratings for Text efects suggests potentially lower 
appreciation, we proceeded with the main experiment since this 
check lacked gameplay elements and feedback. 

6 Experimental Design 
We carried out a within-participants experiment to compare the 
impact of type of efect (Particle, Onomatopoeic Text, Semantic 
Text, ...) and efect element (Explosion, Water, Random) on player 
engagement, performance, and material perception. 

6.1 Participants 
We used G*Power software [16] to determine an adequate sample 
size for a Repeated Measures ANOVA with an efect size of � = 0.25, 
chosen based on literature indicating small but signifcant efects 
of juiciness [26, 27, 31]. For the more complex Material Stage (with 
6 conditions), we fnd a sample size of � = 44. 

Participants (N = 45) were recruited online primarily from West-
ern, English-speaking countries (AU, CA, NZ, UK, US). Median 
age: 28 (M = 30.58, SD = 8.42). Gender distribution: 51% men, 49% 
women. Regarding weekly video game usage, 40% played more than 
13 hours, while 21% played 6 hours or less. We compensated £5. 

6.2 Procedure 
There were three distinct stages conducted in participants’ web 
browsers, with a median completion time of ∼40 minutes, including 
2-5 minute breaks between stages. Each stage addressed specifc 
hypotheses and included various conditions with specifc efects. 
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Stage order and the order of conditions and questions within stages 
were randomized. Following each in-stage condition, participants 
completed an in-game PX questionnaire. The stages were: 

Observation Stage (OS): Conditions: efect Type and Juice. This 
stage examined overall player experience across efects, including 
Standard and Juicy Particle, Juicy Onomatopoeia, Juicy Onoma. + 
Particle, or No Efect (NE). Participants encountered 20 spheres 
requiring 3 clicks to disappear. Each click spawned an efect. 

Material Stage (MS): Conditions: efect Type and Element. In 
this stage, the focus shifted to comparing onomatopoeic text ef-
fects to particles in conveying information about the world. The 
conditions swapped the efect’s type (Particle or Text) and element 
like Explosion, Water, and Random (varied shapes and colors with 
gibberish [11, 18] text). Each condition involved 20 spheres, with 
participants also responding to various material recognition ques-
tions after each conditions. We generated random words due to the 
lack of consensus on onomatopoeia lexicability [17, 49]. Example 
includes: "GRAMFID," "POSK," "BLAER." 

Performance Stage (PS): Condition: efect Type. Participants 
swiftly clicked spheres with efects based on their timing perfor-
mance (Slow, Bad, Good, and Perfect, refned through pilot tests). 
This stage primarily examined non-onomatopoeic semantic text 
efects for feedback, alongside Particles or NE. Sphere size auto-
adjusted based on performance after the 20th sphere to prevent in-
defnite continuation. Faster participants had shrinking sphereswith 
"Slow" and "Bad" feedback, while slower ones had larger spheres. 

6.3 Instruments and Measures 
We used a combination of self reports via questionnaires deliv-
ered during the game experience and system metrics that captured 
participant performance to evaluate our dependent variables. 

Player Experience Questionnaire. A common approach when 
studying juiciness is to use a PX measure [27, 30, 31, 54]. We chose 
to use the Player Experience Inventory (PXI) [1], a recent and 
validated measure already used previously by research on juicy 
efects [26, 54]. Each of the 10 subscale of the PXI correspond to 
an aspect of gameplay (i.e. Audiovisual appeal, Clarity of goals, ...). 
Participants used the standard -3 to 3 PXI response scale during the 
experiment, but we later use the standard form for Likert scales in 
the results, i.e., a 1 to 7 scale. 

Material Recognition. In the MS, we base our material recog-
nition questionnaire on the framework used by Fabre et al. [15]. 
We asked to rate the sphere Wetness, Hardness, Roughness, and 
Temperature on a 1 to 7 Likert scale, with the 1 and 7 value corre-
sponding those presented in Figure 6. 

Performance Metric. We focused on speed and accuracy. Time-
to-click measured the duration to hit each sphere individually, while 
time between multi-click measured the interval between clicks for 
spheres requiring it. Accuracy is linear from 0 to 1, with 1 indicating 
no misses. These metrics, akin to reaction time and accuracy, are 
commonly used in performance related research [2, 3, 5, 12]. 

6.4 Data Analysis 
For each stage, we took the overall score of each PXI construct 
per participant. Each construct was analyzed independently. For 
performance-related data on the PS, we only took into account the 

frst 20 spheres, as the size nudge started to take efect from the 21st 
sphere onwards. We ran Shapiro-Wilk tests of normality on the data. 
We also considered QQ plots. We used repeated measures ANOVAs 
followed by pairwise t-tests with Bonferroni corrections for normal 
data and Friedman tests followed by Wilcoxon signed-ranked tests 
with Bonferroni corrections for data that violated normality. We 
used � < 0.05 for signifcance and *� < .05, **� < .01, ***� < .001. 

7 Results 
7.1 Text and Juice Impact on PXI (H1a, H1b) 

Table 1: Summary of PXI results for the Observation Stage. 
N: No Efect. T: Text. P: Juicy Particles. P̄: Standard Particles. 
We only show statistically signifcant results. 

Subscale Friedman Wilcoxon 

Overall W = .21, �2(4) = 38.44, p < .001 *** P, T, P+T > N, 
P > ¯ P, T P; T+P > ¯ 

Appeal W = .26, �2(4) = 46.49, p < .001 *** T+P > T > N, 
T+P > ¯ P, N P; P > ¯ 

Challenge W = .10, �2(4) = 17.47, p = .001 ** T+P > T 
Curiosity W = .07, �2(4) = 12.33, p = .01 * T+P > N 
Prog. feedback W = .06, �2(4) = 10.87, p = .02 * T+P > N 

7.1.1 Observation Stage. Statistically signifcant efects were found, 
with Appeal and Challenge showing small diferences (Kendall’s W 
> 0.1). (refer to Table 1). 

Appeal construct. We found that the Text+Particle (M = 5.51, 
SD = 1.81) were rated higher than all other efects, except Juicy 
Particles (M = 5.34, SD = 1.75). Juicy Particles were rated higher 
than Standard Particles and NE. Text was rated higher only to NE. 

Challenge construct. Text+Particle (M = 5.28, SD = 1.74) was 
rated higher than Text (M = 5.01, SD = 1.80), with � = 60.5, � = .03. 

Curiosity and Progress feedback. Results also showed Juicy 
Particle and Text+Particle efects being statistically signifcantly 
better than NE, with � = 31 and 161.5, and � = .03 and .04 for 
Curiosity and Progress feedback, respectively. 

Table 2: PXI results for the Performance Stage. N: No Efect, 
T: Text, P: Particles. We show statistically signifcant results. 

Subscale Friedman Wilcoxon 

Overall W = .18, �2(2) = 16.13, p < .001 *** P > N; T > N 
Appeal W = .27, �2(3) = 24.78, p < .001 *** P > N; T > N 
Challenge W = .07, �2(2) = 6.83, p = .03 * P > N 
Curiosity W = .09, �2(2) = 8.12, p = .01 * P > N; T > N 
Immersion W = .11, �2(2) = 10.17, p = .006 ** T > N 
Mastery W = .18, �2(2) = 16.61, p < .001 *** P > T, N 
Meaning W = .23, �2(2) = 20.48, p < .001 *** P > N; T > N 
Prog. feedback W = .44, �2(2) = 39.91, p < .001 *** T > P > N 

7.1.2 Performance Stage. Friedman tests were statistically signif-
cant across all constructs except Autonomy, Ease of Control, and 
Goals & Rules (refer to Table 2). While the Appeal construct showed 
a similar result to the OS, other performance- and mastery-focused 
constructs showed a larger efect. By construct: 
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Figure 5: PXI results for all stages. OS: Observation Stage. MS: Material Stage. PS: Performance Stage. 

Appeal construct. Particles (M = 5.21, SD = 1.79) and Text (M 
= 4.98, SD = 1.91) were higher than NE (M = 3.76, SD = 1.87), � = 
71.5, � < .001 and � = 80, � < .001 for P>N and T>N respectively. 

Challenge. Particles (M = 5.26, SD = 1.31) were rated higher 
than NE (M = 5.26, SD = 1.31), � = 139, � = .01 

Mastery construct. We found Particle (M = 5.24, SD = 1.48) 
higher than both Text (M = 4.38, SD = 1.84) and NE (M = 4.65, 1.74), 
� = 123.5, � = .003 for P>N and � = 110, � = .001 for T>P. 

Curiosity and Meaning constructs. Both Particle (Cur.: M 
= 5.28, SD = 1.75; Mea.: M = 4.46, SD = 1.9) and Text (Cur.: M = 
5.25, SD = 1.97; Mea.: M = 4.56, SD = 1.94) improved results vs. 
NE (Cur.: M = 4.55, SD = 1.96; Mea.: M = 3.95, SD = 1.73). Cur.: 
� = 75.5, � = .004 and � = 128, � = .02; Mea.: � = 131.5, � = .008 
and � = 111, � = .004 for P>N and T>N, respectively. 

Immersion. Text (M = 5.47, SD = 1.64) was higher than NE (M 
= 4.95, SD = 1.88), � = 143.5, � = .02. 

Progress feedback. We found diference between all pairs, with 
Text (M = 5.62, SD = 1.56) rated higher than Particle (M = 4.43, SD 
= 1.97), and both are higher than NE (M = 2.81, SD = 1.85), � = 101 
for P>N, 22 for T>N, and 105 for T>P. 

We accept H1a but reject H1b, as Text failed to improve PX on 
its own compared to Particles, but still fared better than NE. 

7.2 Text Efect Content Impact on the PXI (H3a) 
Analysises were conducted to compare efect type and element of 
the MS. PXI results are similar to the OS (refer to Table 3). 

Appeal construct. Random Particles (M = 5.78, SD = 1.38) are 
statistically signifcantly favored vs. every other efect except Water 
Particles (M = 5.6, SD = 1.41). We also found that Standard Particles 
(M = 5.52, SD = 1.58) and Water Particles were rated higher than 
Water Text (M = 5.38, SD = 1.49). 

Mastery construct. Random Particles (M = 5.78, SD = 1.38) rated 
higher than Random Text (M = 5.39, SD = 1.26). � = 85, � = .01. 

We must reject hypothesis H3a, since we observed no signif-
icant diference between Gibberish Text and other types of text. 

Table 3: Statistically signifcant results for the Material Stage. 
P: Particle, T: Text, S: Standard.W: Water. R: Random. ">" = 
"more" (i.e., PW > PR means PW was more damp than PR). 

Subscale Friedman Wilcoxon 

Overall W = .41, � 2(5) = 93.58, p < .001 *** S, R > W 
PS > TR 

Appeal W = .18, � 2(5) = 37.71, p < .001 *** PR > S, TR, TW 
PS, PW > TW 

Mastery W = .09, � 2(2) = 19.83, p = .001 ** PR > TR 

Dampness W = .49, � 2(2) = 111.55, p < .001 *** W > S, R 
Hardness W = .24, � 2(5) = 55.32, p < .001 *** S > PR; PR > PW 

PS, TS, TR > W 
Temperature W = .25, � 2(2) = 56.83, p < .001 *** S, R > W; PS > TR 

Gibberish may not always be ideal in terms of design, but the use 
of such Non-Semantic Text did not degrade PX. 

7.3 Text Efect and Material Perception (H4) 
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Figure 6: Material evaluation results. 

Our material perception measures lacked validation despite be-
ing based on previous research [15]. We therefore used ICC to 
assess consistency between users. Results showed high consistency 
(ICC3k > 0.9) for all keywords except Roughness. Friedman tests 
revealed diferences across Wetness, Hardness, and Temperature, 
with Dampness showing the largest efect (W = 0.49). Post-hoc tests 
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(Table 3) found both Water Particle and Text efects signifcantly 
closer to descriptors like "Wet" and "Cold." However, no diference 
was found between the two. This indicates that changing the text 
element signifcantly afects sphere perception, confrming H4. 

7.4 Text Efect and Performance (H2, H3b) 
For the OS and PS, Friedman tests showed no statistically signifcant 
diferences between efects. However, the MS shows a diference 
for Accuracy and Time between clicks. Post-hoc tests show that Ex-
plosion Text (M = 0.9, SD = 0.1) yielded signifcantly better accuracy 
than Water Particles (M = 0.85, SD = 0.13), � = .03. Additionally, 
non-random Particles (both M = 0.17, SD = 0.03) resulted in signif-
cantly shorter time between clicks vs. Random Text (M = 0.2, SD = 
0.05), � = .04. 

Despite expecting text to reduce performance compared to par-
ticles, there was no signifcant impact, leading us to reject H2 for 
both Semantic and Onomatopoeic Text. However, Gibberish did 
impact performance, though to a lesser extent than anticipated, as 
evidenced by the signifcant diference between Random Text and 
Particles in time between clicks. Thus, we partially accept H3b. 
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Figure 7: Performance results for all stages. s: Seconds. 

7.5 User Preference 
After the experiment, we asked participants their preferred efect: 
44.4% chose Particle, 40% Text+Particles, 11.1% Text, and 4.4% NE. In a 
similar question, 48.9% would choose Text+Particles, 33.3% Particles, 
13.3% Text, and 4.4% NE if they had to replay with only one efect. 
Regarding the PS, 62.2% preferred Particle, 31.1% Text, 2.2% NE, and 
4.4% expressed a preference for Text+Particles, with answers like 
"both particle and text" or "particle and text every time." 

8 Discussion 
Juiciness, including JT, partially supported PX enhancement in Ap-
peal. However, JT alone only marginally improved PX vs. No Efects. 
Notably, Semantic Text provided more informative feedback in the 
PS. ALso, combining JT with Particles did not hinder performance 
and led to improved PX. These fndings suggest future research and 
applications for juiciness and text. 

8.1 The Efects of Juicy Text on PX (RQ1) 
8.1.1 Onomatopoeic Text. Aside from audiovisual appeal, we found 
no signifcant improvements with juicy onomatopoeic text efects 
in terms of PX in OS. Similar fndings were reported by other studies 
who also employed a minimalist game approach [54]. In contrast to 
Hicks et al. [26], we observed no signifcant diference between our 
Standard and Juicy efects outside of Appeal, while they did fnd 
signifcant diferences in Curiosity, Meaning, and Immersion. The 
base game may play a role [31], with ours being more performance-
focused and minimalist rather than exploratory and meaningful. 
Therefore, JT’s impact may depend on how it aligns with the game 
context, as evident in our PS (subsubsection 8.1.2), where ftting 
feedback as juicy Semantic Text gave better outcomes. 

Ultimately, we cannot recommend using purely visual juiced-up 
Onomatopoeic Text efects without particle. Text, particularly in the 
Appeal construct, only outperformed NE, whereas Juicy Particles 
were at least rated higher than their non-juicy counterparts. 

8.1.2 Semantic Text. In the PS, Juicy Semantic Text efects per-
formed as well as juicy Particles in most factors vs. NE, which 
was not the case in the OS. This diference may be explained by 
the focus on performance and the better ft of these efects to the 
overall game design [31]. The higher results for Progress Feedback 
may relate to the results of the Mastery construct, with JT being 
lower than both Particles and NE. This is likely due to the player’s 
actual performance being reported more clearly, such as "BAD" 
or "SLOW" on the negative side. Perceptions of mastery under-
standably decreased due to a stronger display of negative feedback. 
However, the diference between the two may be due to preference 
or stylistic choice (refer to 7.5). 

8.1.3 Juicy Text. Contrary to particles, which may be a one-size-
fts-all solution, JT may need to be more carefully designed to 
reach its full potential. Still, in the OS, Text did not push Particle 
efects over the line of "too much" juice, as found in Kao [31]. No 
statistically signifcant diferences were observed between the juicy 
Particles and juicy Text + Particles conditions. The two can coexist 
and may even beneft from the presence of the other: particles 
boosting the text’s impact and its content potentially infuencing 
the particle efect, although the latter is left to future work. 

8.2 Text Impact on Player Performance (RQ2) 
While we expected that the additional cognitive workload of text 
processing [29] would reduce player performance, results in subsec-
tion 7.4 indicate that this was not the case. This aligns with Hicks 
et al. [26], who also did not fnd any signifcant results when adding 
particle juiciness. While this does not mean that text and particle 
efects go through a similar perception process, it does suggest that 
the diference between the two is insignifcant, at least in our case. 
We want to highlight the complexity of the relationship between 
efects, PX, and performance [12]. Further research is needed to 
gain a deeper understanding of these dynamics. 

8.3 Importance of Text Content (RQ3) 
Comparing Random Juicy Particle to Random Juicy Text, we ob-
served a signifcant diference: Random Particles boosted the Appeal 
construct of PXI vs. standard ones, but Non-Semantic Text/Gibberish 
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and Random Text did not. This could be due to extraneous material 
having little infuence on visual perception [19]. Participant reading 
speed, potentially afected by repeated exposure to efects, might ex-
plain this phenomenon. Text efect content seemed to have limited 
impact on both PX and performance, although Juicy Random Text 
notably increased the time between clicks on the sphere, possibly 
due to users taking more time to process unusual stimuli. 

While Random Text didn’t show signifcant PX diferences, juicy 
Random Particle efects notably enhanced PX in the MS, possibly 
due to their more colorful and dynamic nature. Randomness is rec-
ognized as an engaging design feature [13, 35, 36] and an essential 
component of game design [66]. While it is frequently employed to 
procedurally generate content [56], little is known on the VFX side. 
Despite similar juicy animations and colors, Random Text had lower 
Mastery, Appeal and Time between click than Random Particles, 
further suggesting the signifcance of text content. 

8.4 Text Impact on Material Recognition (RQ4) 
Both Particle and Text Efects were efective in conveying the in-
tended perceptions of wetness, temperature, and hardness. While 
is it hard to draw conclusions for the impact on PX, these results 
hint that onomatopoeic text efects alone do infuence material per-
ception. These results reproduce those a VR experiment[15] in a 
non-VR context, while also suggesting that the “visual descriptors” 
(i.e., Particles) they used could have elicited the same results without 
text. However, this needs to also be explored in a VR environment. 

8.5 Implications for Practice 
We ofer some initial implications for game design research and 
practice based on our fndings. While some results aligned with 
previous work, others did not. We suggest how to apply these 
insights and prompt future work on the efectiveness of JT. 

Default to Juicy Particle Efects: Juicy Particle efects were the 
preferred option for conveying information.While JT can provide 
better feedback, text alone ofers few advantages. Particles can thus 
be the default option, ideal for most players. 

Combine Text with Juiced-up Particles: If text is used, best 
combine it with particle efects for appeal. 

The Advantages of Juicy Text: JT efects, when combined 
with Particles, seem to boost player Curiosity, felt Challenge, and 
especially the usefulness of the feedback received through the text 
content. JT efects can be more than a callback to comic book aes-
thetics, despite how they are commonly employed in the industry. 

Visual Appeal is Key: Appeal was the most single impacted 
subscale in this study. We therefore recommend the AttrakDif [23] 
to discriminate between similar efects, as it can also help distin-
guish between Juicy and Standard efects [26]. 

Low Impact on Objective Performance: When keeping to 
meaningful text, juiced-up text efects do not seem to infuence 
player’s objective performance. This falls in line with previous 
work on juiciness [26, 27]. However, future works needs to explore 
these results, especially with expert players [12]. 

Use Semantic Text for Progress Feedback: The use of juicy 
semantic text should be considered against the use of particles. 
However, care must be taken in the choice of text content, since the 
feedback can also change the player’s perception of their abilities. 

Meaningful vs. Meaningless Text: Performance in the MS 
hints at some amount of confusion when using gibberish, or mean-
ingless, JT, but without much impact on the overall experience. 
Non-semantic JT could therefore be used, for example, to represent 
strange or indescribable sounds or elements. 

Onomatopoeic vs. Semantic Text: We can draw no frm con-
clusions here, on juiciness or otherwise. Each yields similar results 
to particles and the choice seems to be about what suits the game. 

The Inherent Multimodality of Onomatopoeia: In this study, 
we only focused on the visual aspect of onomatopoeia. However, 
games are rarely soundless. Future work on juicy and non-juicy 
onomatopoeic text efects should consider how they would fare 
when coupled with sound, perhaps especially juiced-up sound. 

Text-based design ofers a novel way for designers to convey 
information about the game world. Further research is needed to 
fully explore this modality, but our fndings suggest a path towards 
more inclusive and engaging game design in the future. 

8.6 Limitations and Future Work 
Our game was simple, lacking, e.g., progression, a story, etc. Individ-
ual games may also have a unique way of conveying information 
that afects PXI. Comparing similar Onomatopoeic and Semantic 
efects (e.g., "BANG" vs. "EXPLOSION") would be insightful. Future 
analyses of performance should take user’s varied skill levels and 
familiarity with the game type into account [9, 12, 42]. 

Like particles [31], diferent levels of juiciness across text efects 
could be investigated, considering the impact on visual clutter in 
game design [12]. We focused here mostly on the visual aspect of 
text efects akin to comic books. However, in games, text efects can 
be underwhelming without accompanying sound. Further research 
is needed to compare these efects in optimized, multimodal forms. 

9 Conclusion 
We have provided empirical evidence supporting the continued 
signifcance of particle efects in juicy efect design. Text efects 
have merits in conveying information and contributing to stylistic 
choices, but do not surpass particle efects in PX. Our work explored 
an approach rooted in comic book aesthetics to create VFX infused 
with language. We shed light on the nuance between semantic and 
onomatopoeic text efects and a potential relationship with sound. 
Although these text-based approaches to efect design may not 
supersede current practice, they serve as a valuable addition 
to the toolkit of VFX designers. We ofer a foundation for further 
studies of text efects and their capabilities. As we continue to 
navigate the landscape of juiciness and efect design, it is imperative 
to consider the importance of stylistic choices and environmental 
design in shaping the fnal interactive experience. 
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