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Abstract 
This study assesses the impact of a structured Adobe Photoshop course on design competencies in young learners aged 10–
12. The relevance is driven by the need to develop 21st-century skills like creativity and critical thinking through digital tools. 
A mixed-methods design was employed, combining quantitative assessment (Torrance Tests of Creative Thinking, DIGCOMP 
framework) and qualitative analysis (student diaries, expert evaluation of creative projects) over a 38-week longitudinal study 
involving 30 participants. Results demonstrated statistically significant improvements across all creativity dimensions, most 
notably in originality and flexibility of thinking. Technical proficiency in using professional software tools also showed 
substantial growth. However, understanding of ethical aspects like copyright lagged behind technical and creative gains. The 
study concludes that professional software like Photoshop, when adapted for age, can effectively bridge the gap between basic 
digital literacy and advanced creative competencies. The findings support the integration of project-based digital design 
modules into school curricula, accompanied by targeted ethical discussions.  

Keywords: digital competencies, design education, Adobe Photoshop, creativity, mixed methods, visual literacy, secondary 
education. 
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1. INTRODUCTION 

Modern education is undergoing a period of active digitalization, which is especially noticeable in 
the field of art and design education. Research in recent years demonstrates a growing interest in 
studying the influence of digital tools on the development of creative abilities in children (Peppler & 
Kafai, 2007). The relevance of this study is determined by several factors. First, in the era of 
digitalization, education increasingly turns to technologies to develop key competencies of the 21st 
century, including critical thinking, creativity, and visual literacy (Nurhasanah et al., 2025). Second, 
digital technologies create a fundamentally new environment for creative thinking, allowing students 
to experiment and instantly see results (Resnick et al., 2009). Furthermore, studies show that early 
familiarity with professional design tools contributes not only to technical skills but also to a special type 
of thinking for solving creative problems (Bers et al., 2014; Kafai, 2006). 

Of particular interest is the 10-12 age group, where abstract thinking and visual self-expression 
actively develop (Cross et al., 2016). However, despite growing interest, the role of professional tools 
like Adobe Photoshop in developing design skills in schoolchildren remains understudied. Moreover, 
using such tools at this age requires a special methodological approach that considers cognitive abilities 
(Price et al., 2020), constituting a significant research gap. This study aims to bridge the gap between 
basic digital literacy and the professional use of creative software in art education for young 
adolescents. 

Digital competences are widely acknowledged as vital elements of design education, especially with 
the use of digital tools like Adobe Photoshop. The amalgamation of these talents not only augments 
students' creative abilities but also substantially boosts their visual literacy—both essential skills for 
prospective designers in the digital world. Mosendz et al. (2025) contend that experimental pedagogical 
methods in computer graphics education can enhance students' creative capabilities. Their research 
highlights the effectiveness of active learning settings that promote exploration and experimentation 
with digital tools, aligning with the need for creative skill sets in modern design disciplines.  

Moreover, the application of mixed approaches in examining the educational effects of digital tools, 
as emphasized by Zhang et al., promotes a more thorough comprehension of technology's influence on 
art education. This integrated method enables instructors to utilize quantitative data, including student 
performance measures, in conjunction with qualitative insights obtained from student feedback and 
creative outputs. This methodological diversity enhances the learning experience and allows educators 
to customize their instructional tactics to meet diverse student needs and interests.  

The notion of visual literacy arises as a vital emphasis in the discussion of digital competences. 
Strazdina (2021) emphasizes the imperative of cultivating visual literacy in educational environments 
experiencing digital revolution. This concept signifies a transformation in student interaction with visual 
information; the capacity to critically examine, interpret, and synthesize visual content is more vital in 
a digital media-saturated environment. Strazdina's research indicates that proficient use of digital tools 
such as Adobe Photoshop demands not just technical skills but also a fundamental comprehension of 
the principles of visual communication that are essential for good design practices.  

Furthermore, the ramifications of augmenting digital talents transcend basic technical abilities. As 
students master tools such as Adobe Photoshop, they develop a discerning understanding of design 
methodologies and visual tactics that shape their creative expression. This involvement cultivates an 
atmosphere in which students can both imitate current ideas and innovate, challenging the limits of 
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conventional design paradigms. This creative empowerment is essential for cultivating the next 
generation of designers who will confront intricate societal issues through visual communication.  

The use of digital capabilities in design education, particularly through programs like Adobe 
Photoshop, is essential for fostering creativity and visual literacy in secondary education students. The 
current research highlights the necessity for adaptable teaching methods that utilize digital technology, 
hence underscoring the relevance of cultivating a diverse skill set to prepare students for future design 
pursuits. This method, supported by empirical research, demonstrates the evolution of the educational 
landscape to integrate digital competences as essential elements of good design education. Adobe 
Photoshop is widely acknowledged as an essential element in design education, fostering particular 
artistic skills and attitudes among secondary education pupils. Recent research by Hu and Li (2025) 
demonstrates that including this software into educational curricula boosts technical skills and fosters 
important cognitive processes vital for artistic expression and innovation. Educational frameworks 
increasingly prioritize competency-based learning, resulting in a significant integration of traditional art 
pedagogy with digital competences, which fosters the development of technical skills and critical 
thinking abilities.  

Treado (2018) offers valuable insights into how design challenges in digital art courses function as 
effective instructional tactics that improve students' critical thinking abilities using mixed methods 
research. Treado asserts that by involving students in authentic design challenges, learners are 
encouraged to utilize their understanding of Adobe Photoshop in significant situations, enabling them 
to investigate innovative solutions while promoting higher-order thinking. This approach facilitates 
mastery of digital technologies and fosters a profound comprehension of artistic processes, thereby 
equipping students to adeptly navigate the intricacies of contemporary design environments.  

Furthermore, Garrick (2021) contends that proficiency in Adobe Photoshop is not just beneficial but 
crucial for achievement in higher painting classes. This statement highlights the software's diverse 
function in fostering creativity, enabling pupils to alter digital mediums to articulate their visions. 
Mastery of Photoshop as a visual representation tool allows students to cultivate critical visual literacy, 
encompassing the comprehension of how images are constructed and interpreted within cultural and 
social frameworks. Consequently, Garrick’s findings supports the assertion that when learners master 
the diverse functionalities of Photoshop, they simultaneously enhance their ability for creative 
expression, a vital competency in design education.  

The integration of Adobe Photoshop in secondary school necessitates a multifaceted strategy that 
includes technical skill development, critical thinking, and creativity enhancement. Wu et al. (2022) 
reinforce this by emphasizing the significance of digital literacy as an extension of visual literacy, 
demonstrated by the utilization of advanced programs like Adobe Photoshop. Their research shows that 
students who actively participate in these digital platforms exhibit notable enhancements in their skills 
to assess and produce visual content, hence underscoring the importance of digital competencies in 
modern educational frameworks.  

The literature together highlights a significant transformation in design education, where products 
such as Adobe Photoshop serve not only as instruments of artistic expression but also as essential in 
cultivating the digital skills necessary for future professionals. The integration of ancient artistic 
concepts with contemporary digital tools is a vital evolution in educational processes, enabling learners 
to develop the requisite abilities for a swiftly transforming visual culture. This combination between 
technical proficiency and creative inquiry highlights the significance of digital skills in cultivating a 
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generation of designers capable of succeeding in the complexity of the 21st century. The investigation 
of several teaching methods that incorporate visual arts and technology in secondary education 
highlights the influence of digital skills on students' academic performance. Bonney (2022) delineates 
efficient tactics utilized in Ghanaian high schools that underscore the advantages of integrating digital 
technologies, such as Adobe Photoshop, into art programs. This combination cultivates creativity in 
students while augmenting their interest and capacity to create visually striking products. Akins (2022) 
offers firsthand perspectives from art educators about their experiences with digital art, highlighting 
the obstacles and successes seen when integrating software such as Photoshop into conventional art 
teaching. The qualitative response from these educators indicates a changing paradigm in which digital 
tools are increasingly acknowledged as vital elements of artistic expression and technical skill 
enhancement. 

1.1 Purpose of the study 

This study aims to analyze how the systematic use of Adobe Photoshop impacts the development 
of design competencies among 10–12-year-old students, specifically examining technical skill 
acquisition, creative development, and critical design thinking. 

2.METHOD AND MATERIALS  

2.1. Research Model 

A mixed-methods research design was employed (Yin, 2018), combining quantitative and qualitative 
approaches for data triangulation. The longitudinal study lasted 38 weeks. 

2.2. Participants 

The study involved 30 students (50% girls, 50% boys) aged 10–12 from public schools in Rostov-on-
Don, Russian Federation. Stratified sampling ensured diversity in prior digital experience and art 
education. 

2.3. Data Collection Tools 

Quantitative: Torrance Tests of Creative Thinking (TTCT) Figural Form, pre- and post-test. 

Quantitative: DIGCOMP-based assessment rubric for technical skills (Ferrari, 2013). 

Qualitative: Thematic analysis of weekly student reflective diaries. 

Qualitative: Expert assessment of creative projects based on a criteria matrix aligned with ISTE 
standards. 

2.4. Data Collection Process/Application 

A 38-week curriculum was implemented, comprising technical modules, creative projects (posters, 
stickers), and critical integration sessions involving ethical debates. Data was collected at multiple 
intervals. 

2.5. Data Analysis 

Quantitative data from TTCT and DIGCOMP assessments were analyzed using descriptive and 
inferential statistics (paired samples t-test, correlation analysis). Qualitative data from diaries and 
expert comments were analyzed through thematic coding (Braun & Clarke, 2006).  

https://doi.org/10.18844/gjae.v16i1.10040


Ilina, N., Kotov, S., Misirov, D., Akopyan, M., Zhiryakova, A. & Sokovikova, A. (2026). Digital technologies in art 
education: A case study of Adobe Photoshop for developing design skills in young learners aged 10–12. Global 
Journal of Design Art and Education, 16(1), 29-35. https://doi.org/10.18844/gjae.v16i1.10040   

 

  33 

3.RESULTS 

3.1. Quantitative Findings:  

Creativity and Technical Skills Paired-samples t-test revealed statistically significant improvements 
(p < .001) in all TTCT scores from pre-test to post-test. The largest effect size was observed for Originality 
(d=1.89). A strong positive correlation was found between technical proficiency (DIGCOMP) and 
creativity scores (r = .72, p < .01). 

Table 1 

Table 1 Pre-test and Post-test Scores on Torrance Tests of Creative Thinking (TTCT)  

Parameter Pre-test (M) Post-test (M) Growth (Δ) Effect size (d) 

 

Fluency 18.7 24.5 +5.8 1.38 

Flexibility 9.3 12.6 +3.3 1.57 

Originality 7.1 10.9 +3.8 1.89 

Elaboration 6.5 9.2 +2.7 1.80 

Creative 
Index 

41.6 57.2 +15.6 2.48 

3.2. Qualitative Findings: Thematic Analysis  

Analysis of diaries revealed a three-stage learning trajectory: 1) Technical adaptation (frustration, 
interface mastery), 2) Creative exploration (experimentation, discovery of tools), and 3) Critical 
reflection (evaluating own work, emerging ethical concerns). 

3.3. Expert Evaluation  

Expert assessment of final projects showed significant improvement across all criteria, including 
technical mastery, creativity, and aesthetic value. The most substantial growth was observed in the 
complexity of the works.  

4.DISCUSSION 

The results demonstrate that a structured Photoshop course significantly enhances both technical 
and creative competencies in young learners, supporting findings by Peppler and Kafai (2007) on digital 
tool use fostering artistic expression. The significant growth in TTCT scores, especially originality, aligns 
with Loveless's (2002) concept of 'creative learning' through technology-enabled experimentation. 

The strong correlation between technical and creative skills underscores their interdependence in 
design thinking (Razzouk & Shute, 2012), suggesting that mastery of tools liberates cognitive resources 
for creative exploration. However, the lag in ethical understanding compared to technical growth 
echoes Nurhasanah et al. (2025), highlighting that digital literacy alone is insufficient for building ethical 
competence and must be explicitly taught.  
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      5.CONCLUSION 

The study confirms that professional digital tools, when pedagogically adapted for age, can 
effectively develop complex design competencies in students aged 10-12. The methodology successfully 
bridges the gap between basic digital literacy and professional software use. The main conclusion is that 
integrating project-based digital design into curricula, coupled with structured ethical discussion, is a 
viable strategy for fostering key 21st-century skills. A limitation is the single-group design; future 
research could employ a control group for comparison. 

6. RECOMMENDATION AND FUTURE DIRECTIONS 

It is recommended to introduce digital design modules based on professional software into 
secondary school curricula. Teacher training programs should focus on both technical and pedagogical 
aspects of these tools, emphasizing ethical digital citizenship. Future research should explore the long-
term retention of these skills, their transfer to other domains, and the comparative effectiveness of 
different digital tools in educational contexts. 
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