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Keywords: Abstract: In an era where artificial intelligence is entering every corner of
Photoshop; creative expression, classic tools like Photoshop are facing new challenges.
Al tools; This paper explores the perceptions of 24 high school students, divided into
Creativity; web designers and media technicians, about the use of Photoshop and gener-
Web designer; ative Altools in the creative process. The results show that Al encourages rapid
Media technician innovation and creative freedom, while Photoshop enables precise control

and professional execution. Students recognize the synergy of the tools, but
also their limitations, which opens up space for redefining the creative process
in the digital age. The paper provides insight into the technical and artistic
aspects and lays the foundation for a discussion about the future of creativity
in education and professional design.

A survey with a Likert scale (1-5) was used to measure students’ perceptions
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1. INTRODUCTION

In the digital age, image processing tools such as Adobe Photoshop and generative art tools based
on artificial intelligence (AI) have become key players in the creative industries. Photoshop has
long been the “standard” for precise image control (layers, masks, selections, color corrections),
while newer Al tools — from the “Generative Fill” function within Photoshop itself to standalone
systems such as DALL-E and Midjourney — offer speed, automation, and exploration of a large
number of visual variants. The key question of this paper is: are Photoshop and Al complementary
tools or competitors in the creative process?

There is a growing body of evidence suggesting complementarity. A study by Batley and Glithro
(2024) shows that Generative Fill in Photoshop speeds up workflow and facilitates innovation in visual
creation, especially in informal learning contexts and student internships. The same paper emphasizes
that integrating Al into the familiar Photoshop environment lowers the barrier to entry and enables
faster prototyping of ideas, without completely giving up manual control of the final product.

Swift and Chattopadhyay’s (2024) qualitative analysis, using the value-sensitive design approach,
shows a double effect of Generative Fill. On one hand, users report higher productivity, such as
faster retouching, frame expansion, and compositing. On the other hand, they also experience
value tension: it becomes harder to distinguish between human and algorithmic input, and some
of the pride in manual mastery may be lost. This is an important counterpoint: Al simultaneously
opens up new creative possibilities and changes the sense of authorship.

] School of Building and Crafts, Sportska ulica 1, 40000 Cakovec, Croatia
InfoSet d.o.0., Mihanoviceva 36, 10000 Zagreb, Croatia

2

OPEN aACCESS



_ International Scientific Multidisciplinary Conference: Al for a Smarter Tomorrow - AI-SMART
Conference Proceedings

More broadly, systematic reviews and meta-analyses indicate that GenAl typically increases the
output of human creativity but may decrease the diversity of ideas. Holzner et al. (2025) find that
humans in cooperation with Al statistically outperform those without Al assistance, while the
diversity of ideas is lower. In other words, Al as an “augmentative” partner improves performance,
but ideas converge more often towards similar solutions - which is important when planning tasks
for students (avoiding early lock-in to one path).

The role of Al beyond Photoshop is also relevant. Tang et al. (2024) (N=380; professionals and
non-professionals) show that Al tools are democratizing access to visual creation, but concerns
about quality, cost, and copyright persist. This is particularly important in education: Al can
expand the creative repertoire of students who are just entering the field, but schools need to
address issues of ethics and ownership.

Finally, Tin (2025) concludes that while Al can mimic creativity in simpler tasks, it does not reach
the depth of transformative creativity rooted in personal and sociocultural experiences; overreli-
ance on Al can lead to a decline in originality and “authentic voice”.

2. THEORETICAL FRAMEWORK: CONTROL, SPEED AND DEFINITION OF CREATIVITY

Photoshop embodies control and precision. Through it, students develop technical competence,
visual analysis skills, and a sense of craft. Al tools, on the contrary, bring speed and exploratory-
ness: with a single textual query, they generate dozens of variants, stimulate ideation, and reduce
the “fear of a blank canvas.” However, how do we measure “creativity” in this landscape?

Oppenlaender (2022) problematizes the production-oriented definition of creativity and suggests
looking at the practice of prompting and the role of online communities in co-creation: creativity
is not only manifested in the outcome (the image), but also in the process (iterations of prompts,
curation, combination). This fits well in the school context: the evaluation of work should not stop
at the “final image,” but include a log of the process (prompts + Photoshop strokes).

In a systematic review of creative contexts, Heigl (2025) emphasizes Al as a collaborator, not a
replacement: the greatest value occurs when Al assists in the ideation, variation, and pre-produc-
tion phases, while human expertise remains crucial for concept, taste, ethics, and final design.

2.1. Potential Pitfalls: Fixation, Homogenization and Values

Experimentally, Wadinambiarachchi et al. (2024) show that relying on Al-generated images during
ideation increases “design fixation” and decreases the number, variety and originality of ideas
(N=60). Pedagogical implication: Al should be dosed — e.g. used later in the process for variations,
and early drafts sought without Al, to protect divergent opinion.

From the perspective of professional practice, Swift and Chattopadhyay (2024) note value tensions:
users appreciate efficiency, but part of the identity of creative work - the sense of “manual mastery”
- can be undermined. In the industry, therefore, the position of “Al-assistant” (not replacement)
is being promoted more and more often, which is highlighted by a number of expert reports: Al
accelerates ideation, but there is a risk of losing the “human touch”, cultural context and authentic
expression (Lawton, 2023).
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2.2. Educational Context: High School Students Between Photoshop and Al

Systematic reviews in design education note that Al can support rapid prototyping, personalized
learning, and the development of metacognitive skills —but teachers remain wary of ethical issues
and the risks of superficiality (Ge, 2024). This implies a curricular approach in which Al and
Photoshop are consciously combined:

. early stages without Al for divergence and compositional exploration;

. Al for ideation variants and rapid concept visualization;

. Photoshop for selection, fine-tuning, color control, and final “author’s stamp”.

Taken together, the literature suggests pragmatic complementarity: Al increases productivity and
facilitates exploration, but can narrow the spectrum of ideas and raise questions of authorship;
Photoshop preserves control, craft, and precision, but without Al is slower in the early stages. In
education, this means sequencing the tools: first freehand sketching and exploration (without AI),
then Al to generate variants and unexpected directions, and finally Photoshop for selection and
finishing. This allows students to develop both technical skills and creative judgment, avoiding
the “collective novelty decay” and loss of authentic voice described by Tin (2025).

This paper explores how high school students perceive the role of Photoshop and Al tools in their
creative process, analyzing their attitudes about the control, creativity, speed of work, and inno-
vativeness of both tools. Through quantitative analysis of surveys and practical tasks, the aim is
to provide insight into how these tools influence creative expression and technical performance
in an educational context.

3. THEORETICAL FRAMEWORK

Since its inception in 1988, Photoshop has transformed the way we shape visual content. Its power
lies in its control — layers, masking, retouching and color adjustments allow for detailed manip-
ulation of the image. The creative process requires patience and technical understanding, and as
Manovich (2001) points out: “Software not only facilitates the execution of a task, but conditions
the way the artist perceives the possibilities of the form itself.”

For students, Photoshop develops technical competence and the ability to critically evaluate their
own decisions, but this control can limit spontaneous creativity.

Generative Al tools enable the rapid generation of visual content according to textual instructions.
They act as a creative partner, offering ideas and variations that encourage experimentation and
iterative work. However, there is a risk: the results can be technically flawless, but superficial or
without the author’s personal stamp.

In an educational context, Al provides an experimental space for faster exploration of ideas and
the development of creative thinking, but it raises the question of how well the student acquires
technical skills when the tool takes control of the process.

The synergy between Photoshop and Al can be described as a dance between control and free-
dom. Photoshop structures and disciplines the process, while Al brings innovation and unex-
pected combinations. The empirical research of this paper examines how students experience
this dynamic and whether the integration of both tools can simultaneously develop technical and
creative competencies.
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4. METHODOLOGY

A total of 24 high school students participated, divided into two groups of 12:
. Group A (web designers),
*  Group B (media technicians).

Each group worked on the same visual task (digital poster). Each student created one version in
Photoshop and one using Al tools (DALL-E, Midjourney, Photoshop Al Tools). Upon completion,
students completed an eight-question survey (P1-P8).

A Likert scale survey (1-5) was used to measure students’ perceptions of:
. control over details,

. creativity,

. speed and efficiency,

. complementarity and competition of tools,

. motivation and satisfaction.

The survey questions were as follows:

P1. Photoshop gives me more control over details.

P2. Al tools encourage more creative ideas than Photoshop.

P3. Photoshop limits my creativity compared to Al

P4. Al tools are faster and more efficient for visual projects.

P5. Photoshop and Al can work in a complementary way in the creative process.
P6. Al tools reduce the need for technical knowledge.

P7. Working with Al was motivating and innovative.

P8. Al and Photoshop together increase the quality of the final result.

The data were entered into Excel and analyzed quantitatively. The scores (1-5) allowed for a
comparison of averages across groups and questions, highlighting the strengths and weaknesses

of both tools. The averages for both groups are presented in Table 1.

Table 1. The Averages of Scores for both Groups

Question ‘Web Designers Media Technicians

P1 4,75 4,25
P2 4,58 4,08
P3 4,08 3,67
P4 4,42 4,25
P5 4,5 4,42
P6 4,17 3,75
P7 4,08 4

P8 4,83 3,67

Source: Own processing
4.1. Descriptive Statistics

Across all respondents, perceptions were generally positive, with mean scores above 4.0 on most
items. Students reported high levels of control (M =4.50), creativity (M =4.33), speed/efficiency
(M =4.33), and particularly complementarity (M = 4.46). Perceptions of final quality (P8) were
also strong (M =4.25). The only item with a slightly lower average was constraint (P3, M = 3.88),
suggesting that students did not strongly perceive Photoshop as limiting compared to Al
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4.2. Group Comparisons

Independent-sample t-tests compared Web Designers and Media Technicians. The results showed

a notable and statistically significant difference on P8 (perceived quality):

*  Web Designers rated the combined Al + Photoshop workflow much higher (M = 4.83) than
Media Technicians (M = 3.67),

. t(22) =5.33, p <0.001, Cohen’s d = 2.17.

This represents a very large effect size and highlights that students with design backgrounds are
especially confident in the benefits of AI-Photoshop integration.

Other items showed no statistically significant group differences, though trends suggested that
Web Designers tended to feel more creative (P2) and more in control (P1), with p-values close to
significance thresholds (p = 0.08—0.09).

4.3. Regression Analysis: Predicting Perceived Quality (P8)

To assess which factors drive students’ evaluation of final quality (P8), we modeled P8 as a func-
tion of the other seven items (P1-P7).

The regression achieved an R? 0of 0.977 and an adjusted R? of 0.968, with an overall model p-value
< 0.001. This indicates that the predictors collectively explain nearly all of the variance in how
students assess the quality of creative outputs when using Photoshop and Al together.

Among the predictors, creativity (P2) emerged as the most influential positive factor, suggesting
that students who perceive Al as boosting creativity are also those most likely to view the combined
workflow as producing higher-quality results. Other predictors such as control (P1), efficiency
(P4), technical ease (P6), and motivation (P7) also showed positive contributions, supporting the
view that multiple aspects of the creative process reinforce perceptions of final quality.

Although multicollinearity was present (as expected given the conceptual overlap among items),
the very high explanatory power of the model demonstrates that the constructs captured by the
survey are highly relevant for understanding student evaluations of Al-augmented creativity. The
results of the regression analysis performed in R are shown in Exhibit 1.

> modelAI <- 1lm(Y~X1+X2+X3+X4+X5+X6+X7-1, data = Anketa_regresija)
> summary (modelATI)

Call:
Im(formula = Y ~ X1 + X2 + X3 + X4 + X5 + X6 + X7 - 1, data = Anketa_regresija)

Residuals:
Min 10 Median 30 Max
-1.16322 -0.43132 0.04192 0.37448 1.33118

Coefficients:
Estimate Std. Error t value Pr(>|t]

X1 0.1477 0.2509 0.589 0.564
X2 0.4714 0.2369 1.990 0.063
X3 -0.3289 0.2778 -1.184 0.253
X4 0.1555 0.1773 0.877 0.393
X5 0.2003 0.2288 0.875 0.394
X6 0.1075 0.2125 0.506 0.619
X7 0.2045 0.1962 1.042 0.312
Signif. codes: 0 ‘¥’ 0.001 “**7 0.01 “*" 0.05 *.” 0.1 " 1

Residual standard error: 0.7728 on 17 degrees of freedom
Multiple R-squared: 0.9773, Adjusted R-squared: 0.968
F-statistic: 104.7 on 7 and 17 DF, p-value: 1.002e-12

Exhibit 1. Results of Regression Analysis in R

Source: Own processing
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4.4. Interpretation

Taken together, the results highlight three key findings:

1. Positive overall evaluation: Students rated both Photoshop and Al positively, with strong
support for their complementarity and the quality of outcomes when used together.

2. Disciplinary differences: Web Designers expressed much greater confidence in the benefits
of Al + Photoshop than Media Technicians, especially regarding final quality.

3. Creativity as the key driver: Regression analysis shows that perceived creativity enhancement
(P2) is central to how students judge quality, supported by additional factors like control,
efficiency, and motivation.

The quantitative analysis shows that students not only recognize the value of Al in education but
also see it as a complementary tool to traditional software like Photoshop. The very strong regres-
sion results confirm that students’ experiences of creativity, control, and workflow conditions are
closely tied to their judgments of quality. This provides strong evidence that integrating Al into
creative education has the potential to meaningfully enrich learning outcomes.

5. CONCLUSION

The results show that Al and Photoshop are not direct competitors, but complementary tools. Al
generates ideas and variations, while Photoshop allows for fine-tuning and control. Designers
emphasize the creative freedom that Al enables, while technicians appreciate the stability and
precision of Photoshop.

This duality illustrates the contemporary phenomenon of creativity: the artist does not compete
with technology, but finds a balance between control and freedom. Al starts the creative spark
and Photoshop finishes the work, creating a synergy that enriches both the educational process
and the final visual products.

In an educational context, the integration of both tools enables students to develop multi-layered
competences — combining intuition, experimentation and technical discipline, and increases
motivation and the quality of produced works.

Al and Photoshop act as complementary tools. Al offers speed, ideas and innovation, while
Photoshop provides control, technical precision and artistic consistency. The differences in per-
ception between web designers and media technicians point to the need for a balanced approach
in education, where the student learns to use both aspects of the creative process — freedom and
discipline, spontaneity and control.

We recommend the following:

. Systematic inclusion of Al tools in design and media technology teaching, accompanied by
critical reflection.

. Combining Al and Photoshop in practical tasks to develop creative and technical competencies.

. Further research that includes evaluating the quality of visual works and assessing the long-
term impact of Al tools on creative thinking.

We conclude that technology must not replace human vision, but rather encourage and expand it,
enabling the creation of content that is technically perfect and emotionally rich.
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