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Abstract

This study investigates the impact of virtual art museum experiences on fostering 
critical thinking among elementary school students. Conducted in a formal school 
setting in Sharjah (United Arab Emirates), the research employs an experimental 
design to compare the development of critical thinking skills in students exposed 
to virtual museum environments versus traditional art education methods. 
Drawing on Bloom’s revised taxonomy of cognitive processes and Falk and 
Dierking’s contextual model of learning, the study evaluates six critical thinking 
skills: observation, interpretation, evaluation, analysis, association, and creation.

Findings reveal that virtual museum experiences significantly develop lower-order 
skills such as observation, interpretation, and evaluation skills, allowing students to 
interact more deeply with artworks. However, a decline is noted in higher-order skills 
involving synthesis, analysis, association, and creation, suggesting that certain 
critical thinking skills require more open-ended and exploratory engagement 
than most virtual platforms may typically provide. The study underscores the 
importance of balancing structured and exploratory learning approaches in virtual 
museum programs to optimize educational outcomes. These findings contribute 
to the broader discourse on digital learning in museum education and provide 
practical insights for educators and museum professionals seeking to integrate 
virtual learning tools effectively into art education programs.

Keywords: art museums, critical thinking, virtual museum experiences, digital learning, 
elementary education, interactive learning, art interpretation

Introduction
Advancements in digital technologies have significantly influenced museum education, 
fostering innovative learning strategies (Corich et al. 2006; Meirbekov et al. 2022; Poce 2021). 
The integration of online learning technologies, coupled with a growing emphasis on critical 
thinking, has helped learners develop essential cognitive skills while leveraging museums’ 
educational resources (Ennes 2021; Zakaria 2024).
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Recognizing critical thinking as an essential skill is particularly crucial in today’s knowledge-
based digital society (Corich et al. 2006; Meirbekov et al. 2022; T. Moore 2013). Defined as 
purposeful, self-regulated judgment involving interpretation, analysis, evaluation, and inference 
(Facione 1990: 2) critical thinking is increasingly positioned as a priority in both formal and 
informal education settings.

In parallel, museum education has moved beyond knowledge transmission toward 
approaches that emphasize inquiry, dialogue, and meaning-making with objects and artworks 
(Hooper-Greenhill 1994, 2007). Museums are widely understood as informal and non-formal 
learning environments that support free-choice learning shaped by prior knowledge, motivation, 
and social context (Falk and Dierking 2000, 2016; Hein 1998).

Within this context, art museums have emerged as important partners for schools in 
cultivating students’ critical thinking. Programs increasingly prioritize visual literacy, discovery-
based learning, and structured discussion over rote knowledge (Al-Radaideh 2012; Burchenal 
and Grohe 2007; Luke et al. 2007). Unlike conventional school settings, where learning is 
predominantly verbal and text-based, art museums provide informal learning environments that 
stimulate deeper cognitive engagement: strengthening students’ observation, interpretation, 
and evaluative judgment, while supporting communication and self-expression (Burchenal 
and Grohe 2007; Luke et al. 2007).

The rise of digital platforms further extends these opportunities by offering interactive, 
accessible ways to engage with artworks. Virtual museum experiences can replicate or 
even enhance aspects of physical visits, providing tools for detailed observation, contextual 
interpretation, and inclusive access (Wu et al. 2023; Yow 2022). Yet, questions remain about 
how such experiences affect different dimensions of critical thinking, particularly for younger 
learners. While prior research highlights the potential of virtual environments to enhance 
motivation and engagement, their effectiveness in supporting higher-order synthesis skills 
such as analysis and creation remains underexplored.

Building on this gap, this study investigates the impact of virtual museum experiences 
on the development of critical thinking skills in elementary school students. Using Benjamin 
Bloom’s revised taxonomy as the analytical framework for cognitive processes (Anderson 
et al. 2001), and informed by John H. Falk and Lynn D. Dierking’s (2016) Contextual Model 
of Learning to situate how learners engage with artworks, we compare a conventional 
art engagement experience with three virtual experiences across six skills: observation, 
interpretation, evaluation, analysis, association, and creation. The sample comprised two 
third grade classes (N=55; ages 8-9) in an English-language school in Sharjah, United Arab 
Emirates. The findings extend museum education research in Arab contexts and offer evidence-
based guidance for the design of virtual art museum programs in elementary education.

Theoretical Context

Learning Experiences and Pedagogy in the Museum
Museums are important educational spaces that provide diverse learning experiences for 
visitors. In the museum domain, education extends beyond the acquisition of factual knowledge 
to encompass various aspects of free-choice learning, guided by individual motivations, 
interests, and prior knowledge (Falk and Dierking 2000, 2016). In literature, the terms informal 
and non-formal are commonly used to describe museum learning programs and activities 
(Falk and Dierking 2000, 2016; Hein 1998; Hooper-Greenhill 1994, 2007). In this paper, 
informal refers to self-directed, free-choice learning, and non-formal refers to structured 
programs outside formal schooling. Our school–museum collaboration is non-formal within 
a free-choice learning tradition.

Over recent decades, the educational role of museums has been increasingly framed 
within lifelong learning and experiential paradigms. Educational practice has shifted from mere 
knowledge transmission toward approaches that integrate learning with visitors’ experiences, 
making inquiry, dialogue, and meaning-making central to the museum visit (Hooper-Greenhill 
1994, 2007; Jeffery 2000; Kelly 2003) This evolution reflects a broader trend in pedagogy that 
prioritizes learner agency, engagement, and the co-construction of knowledge in informal 
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learning environments (Jeffery 2000; Kelly 2003).
Throughout history, children have been a key audience for museums, both as visitors 

and learners (Andre et al. 2017). Today, museum education practices integrate various learning 
theories, including behaviorism, constructivism, cognitive and developmental perspectives, 
humanism, and connectivism to inform the design of meaningful programs for school learners 
(Ebitz 2008; Zakaria 2024). These pedagogical approaches aim to create meaningful and 
engaging learning experiences for school students, connecting objects to students’ prior 
knowledge and supporting progressive skill development (Andre et al. 2017).

Current museum education practices emphasize student-centered learning, where 
students explore collections through guided discussions using inquiry-based dialogue rather 
than didactic lectures (Golding, 2009; Gómez-Hurtado et al., 2020).1 Visual Thinking Strategies 
(VTS) are widely applied, encouraging careful observation and dialogic interpretation through 
structured questioning (Yenawine 1999). Studies of art-museum programs report measurable 
improvements in students’ abilities for close observation, interpretation, and evidence-based 
evaluation (Burchenal and Grohe 2007; Luke et al. 2007). In parallel, engagement with artworks 
and interpretative media activates play, sensory perception, and emotion- factors associated 
with deeper learning and heightened awareness (Golding 2009; Gómez-Hurtado et al. 2020). 

As lifelong learning and accessibility for children and students have become central 
priorities for museums (Zakaria 2024), digital technologies have played an increasingly 
significant role in supporting museum education (organized programs) and learning (students’ 
cognitive processes) through synchronous and asynchronous virtual experiences, as well 
as interactive tools that encourage participation and knowledge production (Hawkey 2004; 
Marty 2008; Moore, 2015). High-resolution platforms and curated digital resources expand 
opportunities for close looking and contextual understanding, with growing interest regarding 
the potential of such tools to foster critical thinking skills in children (Poce 2021).2

Within this evolving pedagogical landscape, the present study examines how different 
types of virtual art-museum engagement relate to specific critical-thinking processes in 
elementary learners. Building on this pedagogical context, this article adopts Bloom’s revised 
taxonomy (Anderson et al. 2001) as an analytical framework for critical thinking, and applies 
Falk and Dierking’s Contextual Model (2000, 2016) to interpret how these processes unfold 
across both virtual and conventional conditions.3

Art Museum Education as a Catalyst for Critical Thinking 
The field of art museum education is currently undergoing significant expansion and 
transformation. Art museums have developed numerous school programs incorporating 
visual literacy components to enhance self-expression, foster connections with art, improve 
communication skills, encourage engagement in classroom discussions, and inspire future 
artmaking (Al-Radaideh 2012). These initiatives are increasingly designed to cultivate students’ 
critical thinking skills by offering interactive experiences with artworks in both physical and 
virtual settings (Bowen et al. 2014; Broome et al. 2018; Burchenal and Grohe 2007; Luke et 
al. 2007). 

A growing body of research suggests that the most direct educational impact of the 
arts lies in close perception and comprehension of aesthetic features (Bowen et al. 2014). 
The ill-structured nature of visual arts experiences, as described by Arthur Efland (2002), 
encourages students to develop their own cognitive frameworks, activating long-term 
memory and language (Alter 2007), developing critical thinking and literacy skills (Randi 
Korn and Associates 2007) and engaging habits of mind associated with critical thinking, 
including hypothesizing and testing, inference-making, and forming reasoned judgments 
(Bowen et al. 2014; Luke et al. 2007). Evidence from the Isabella Stewart Gardner Museum’s 
Thinking through Art partnership with Boston City schools for example, reports measurable 
improvements in students’ observation, interpretation, evaluation, and related competences 
through inquiry-based discussion (Burchenal and Grohe 2007; Luke et al. 2007; Bowen et 
al. 2014; Poce 2021).

Critical thinking is understood as ‘purposeful, self-regulatory judgment that results in 
interpretation, analysis, evaluation, and inference, as well as explanations of the considerations 
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on which that judgment is based’ (Facione 1990: 2). Practice-based formulations in museum 
education align with this emphasis: the Columbus Museum of Art describes critical thinking 
as the purposeful and reflective process of synthesizing, analyzing, and evaluating (Coldiron 
2015: 41), while the Isabella Stewart Gardner Museum characterizes it as a set of skills 
encompassing ‘learning to look’, observation, inference, speculation, and the ability to 
provide evidence for those inferences (Burchenal and Grohe 2007: 112). These practitioner 
descriptions inform the educational context, while Peter A. Facione (1990) provides the 
formal definition adopted for analysis, subsequently operationalized through Bloom’s revised 
taxonomy (Anderson et al. 2001).

To structure the construct analytically, this study adopts Bloom’s revised taxonomy 
(Anderson et al. 2001) and foregrounds six skills for art-looking tasks, mapped to Bloom’s levels:

▪	 observation: attentive noticing of visual elements (supports remember/understand)
▪	 interpretation: making coherent sense of what is seen (understand)
▪	 evaluation: stating and justifying a position with visual evidence (evaluate)
▪	 analysis: differentiating and relating compositional components (analyze)
▪	 association: connecting the artwork to prior knowledge, contexts, and emotions 

(apply/analyze)
▪	 creation: producing original visual responses or recombination (create)

This mapping distinguishes lower-order processes (observation, interpretation, evaluation) 
from higher-order processes (analysis, association, creation) in children’s engagement with 
artwork and provides a coherent theoretical basis for examining how different engagement 
modalities may differentially support these processes (Luke et al. 2007; Al-Radaideh 2012; 
Bowen et al. 2014).

Virtual Museum Modalities: An Integrative Lens
This paper uses the term ‘virtual museum experience’ to describe digitally mediated engagement 
with artworks, for example, gigapixel (high-resolution, zoomable) images with annotations, 
navigable 3D models, and 360°/VR environments and uses ‘immersive’ specifically for formats 
that emphasize a sense of presence (e.g. narrative 360°/VR). Such tools extend opportunities 
for close looking, contemplation, and access. Gigapixel imaging (e.g. Google Arts & Culture’s 
Art Camera), for instance, reveals micro-details such as texture and brushwork that are often 
invisible during gallery viewing (Cabezos-Bernal et al. 2021).

To analyse how virtual formats may support critical thinking, this study focuses on 
four categories (Mateos-Rusillo and Gifreu-Castells 2016):

1. navigation / user control (free vs automatic)
2. interaction style (active manipulation vs predominantly passive viewing)
3. content presentation (descriptive text/annotations vs narrative video/voice-over);
4. visual rendering (realistic texture/zoom vs animated synthesis)

These categories tend to align with Bloom-level processes (see above). For example, fine-
grained zoom with free navigation can support analysis; annotations can support interpretation 
and evidence-based evaluation by directing attention to visual evidence; narrative 360°/VR 
can prompt association by providing contextual cues linked to prior knowledge; and design 
elements that invite making align with creation (Cabezos-Bernal et al. 2021).

Virtual museum experiences are also associated with engagement and autonomy, 
enabling students to interact with exhibits in ways that align with their individual learning 
preferences and pacing (Yow 2022). Furthermore, they increase learning motivation and 
foster a sense of independence and self-management (Ofianto et al. 2023). Higher levels of 
immersion can deepen focus (Wu et al. 2023), but effectiveness depends on alignment with 
clear learning objectives (İşlek and Asiksoy 2024). Another significant advantage of virtual 
museums is advancing accessibility and inclusion, as they provide equal opportunities for 
individuals with disabilities, thereby promoting greater inclusion in museum experiences 
(Ilhan et al. 2022).

Interpreting how these cognitive processes unfold draws on Falk and Dierking’s (2000, 
2016) Contextual Model of Learning, which conceives museum learning as the interaction of 
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personal (prior knowledge, interests, emotions), sociocultural (peer and facilitator discourse), 
and physical/digital contexts over time. Virtual modalities reconfigure these contexts, shifting 
the physical to a digital interface, altering opportunities for talk, and changing personal agencies 
through navigation and cues. This framework helps explain why some features may privilege 
observation, interpretation, and evaluation, while analysis, association, and creation may 
require more scaffolded engagement. This dual framework - Bloom’s revised taxonomy and 
Falk and Dierking’s Contextual Model - underpins the analyses that follow.

Methodology

Design Rationale
This study investigates the impact of virtual museum experiences on the development of 
critical thinking skills among school students in formal education. It aims to assess the potential 
of digital technologies in fostering critical thinking through art education. The experimental 
design involves two levels of comparison:

•	 Conventional vs. Virtual Museum Experience: The conventional experience 
serves as a baseline to evaluate how digital technologies influence students’ critical thinking.

•	 Comparison of Virtual Museum Experiences: Three distinct virtual museum 
experiences are assessed to determine which virtual features most effectively promote critical 
thinking skills.

Setting and Participants
The experiment was conducted in collaboration with the American School of Creative Science 
in Sharjah, UAE. The school was selected based on its English-language curriculum and 
students’ familiarity with digital tools. The participants were third grade students (N=55, ages 
8–9) from mixed-gender classes. All took part during their scheduled art periods. According 
to the art teacher, most students had limited prior museum visit experience; this context is 
considered in the discussion and limitations.

Designing the Experiment

Artwork and Virtual Museums Selection

Two paintings by Vincent van Gogh were chosen for their vivid colors and expressive style, 
commonly used in primary school programs to engage young learners (Korn-Bursztyn, 2002). 
The Harvest was selected for the conventional museum visit, while The Starry Night was 
used in the virtual experiences, as shown in Figure 1. Both artworks were chosen for their 
strong visual impact and cultural accessibility.

 Figure 1: The selected artworks for the experiment. Sources: The Harvest, Van Gogh Museum, 
Amsterdam (Vincent van Gogh Foundation); and The Starry Night, Van Gogh Gallery 
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Three virtual museum experiences centered on The Starry Night were selected for their 
accessibility and interactive features (see Figure 2):

•	 Experience A (3D model by SketchFab): A detailed 3D model allowing for close 
examination of texture and brushstrokes from various angles.4

•	 Experience B (360-degree video by VR Motion Magic): An immersive video integrating 
elements from Van Gogh’s works, providing an immersive exploration of the artist’s world, 
including a look inside his house.5

•	 Experience C (Giga-pixel scan by Google Arts & Culture): A high-resolution scan 
enabling detailed exploration through zooming with access to corresponding information.6

 Figure 2: Selection of print screens for the three virtual museum experiences centered on 
The Starry Night selected for the experiment. 

The three selected experienced were not created by the authors but were rather selected 
from publicly available online resources. These experiences varied in their presentation 
of the artwork, enabling diverse engagement and interaction methods and matching the 
research objectives. Table 1 summarizes the key characteristics of each experience across 
four categories– navigation/user control, interaction style, content presentation, and visual 
rendering— based on Santos Mateos-Rusillo and Arnau Gifreu-Castells’ (2016) model.
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Table 1: Analyzing the characteristics of the selected virtual museum experiences

Experimental Framework

The experiment spanned two consecutive weeks, as illustrated in the experimental setup 
(Figure 3). In the conventional setting, all students experienced the same museum visit. In 
the virtual setting, students were divided into three groups (A, B, C) which were assigned 
with one of the virtual museum experiences. Each group was led by a facilitator, ensuring 
structured engagement and uniform implementation. Students were assigned coded name 
tags (e.g. A7, B2, C3) to maintain anonymity during data collection.

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
Developing Children’s Critical Thinking Skills
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Figure 3: The design of the experimental setup

Two structured activities were conducted following the museum experiences to foster critical 
thinking skills, drawing on John Dewey’s art criticism framework (Broome et al., 2018):

Activity 1: Think Out Loud
This written task guided students through a systematic process of observation, interpretation, 
and evaluation based on Bloom’s revised taxonomy (Anderson et al. 2001), as explained in 
Figure 4. It was structured around three critical thinking skills:

•	 observation: encouraging students to identify details in the artwork, enhancing 
engagement (Burchenal and Grohe 2007)

•	 interpretation: helping students synthesize observations into a coherent narrative 
(Broome et al. 2018)

•	 evaluation: developing logical reasoning to make informed judgments (Alter 2007)
Students responded to four main guiding questions, supplemented by facilitator-led discussions 
to deepen reflection (Figure 5a).

Activity 2: Create and Think Out Loud
This drawing task engaged students in critical thinking through creative expression, following 
Bloom’s higher-order thinking model (Figure 4):

•	 analysis: breaking down visual elements to understand composition (Center for 
Gifted Education 2003)

•	 association: connecting artwork to prior knowledge and emotions (Burchenal and 
Grohe 2007)

•	 creation: producing original work based on learned insights (Anderson et al. 2001)

Facilitators guided discussions with semi-structured questions to ensure consistency across 
groups (Figure 5b). This method, aligned with the open-ended guided inquiry approach 
(Lampert 2011), encouraged self-reflection and intellectual independence (Pujiana et al. 2024).
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These activities ensured a structured yet flexible engagement, allowing students to 
transition between different levels of critical thinking in a natural, iterative manner (Center 
for Gifted Education 2003).

Figure 4: The selected critical thinking skills in both Activity 1 and Activity 2, building on 
Bloom’s revised taxonomy by Anderson et al. 2001 Source: Arizona State University, modified 
by the author

Figure 5: Guided questions of the two activities analyzed with the alliance to the critical-thinking 
skills: (a) Questions of Activity 1, and (b) Questions of Activity 2 

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
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Evaluation Framework

Critical Thinking Skills Development

The evaluation focused on assessing the development of critical thinking skills through both 
conventional and virtual museum experiences. Students’ responses to the activities were 
analyzed to measure critical thinking progression. Each response was evaluated based on a 
predeveloped rubric using a Likert scale for quantitative comparison (Tables 2 and 3). While 
numerical values were used for analysis, qualitative insights and pattern identification remained 
integral. The rubric was designed to align with the experiment’s scope and data volume.

In Activity 1, skills were assessed as follows (Table 2):
•	 observation: measured by the number and detail of elements and colors listed 

(maximum nine blank spaces provided)
•	 interpretation: evaluated through the coherence of narratives including ‘what, when, 

and where’
•	 evaluation: assessed based on students’ opinions (like/dislike) and their justification

Table 2: The designed rubric for analyzing Activity 1
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In Activity 2 assessments included (Table 3):
•	 analysis: comparing student drawings to the original artwork to evaluate shape and 

color accuracy
•	 association: examining symbolic interpretation, alternative visual perception, and 

inspiration from the experience
•	 creation: evaluating originality in merging ideas or producing new artwork, in line 

with Bloom’s revised taxonomy

Table 3: The designed rubric for analyzing Activity 2

Assessing creative work posed a challenge, as artistic evaluation is inherently subjective. To 
ensure fairness and minimize subjectivity and bias, fixed evaluation criteria were established, 
and a triangulation approach was used, with three authors reviewing scores for consistency.

User Engagement and Satisfaction

Observation

Engagement and satisfaction were further assessed through video recordings, capturing 

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
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student interactions. Three video cameras were strategically placed around the experiment 
space, ensuring comprehensive documentation. Guardian/parent consent forms were secured 
in advance.

Questionnaire

A post-experiment questionnaire (Figure 6) was used to gauge student engagement and 
satisfaction. Responses were collected using a Likert scale (1 = strongly disagree; 5 = strongly 
agree), providing insights into subjective experiences and user engagement levels.

Figure 6: Students questionnaire, analyzed in alignment with the measured criteria

Experimentation

Pilot Study

A pilot study was conducted one week before the main experiment to validate the design, 
schedule, and activity execution. Three randomly selected students participated, and the 
results indicated a smooth workflow. The sketching activity, in particular, showed promising 
potential, as each student expressed their ideas in unique ways, suggesting a diverse range 
of outcomes for the full study (Figure 7). The pilot study led to minor time adjustments to 
optimize facilitator-student interactions.
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Figure 7: Sketching outcomes of the students in the pilot study

Conventional Experience

The conventional experience followed the predefined experimental setup (Figure 8). Students 
were grouped around tables, each assigned a facilitator, including the art teacher, ensuring 
fair distribution based on artistic interests. Video cameras and static photography documented 
the session.

Students first received an introduction to the museum setting, artist, and artwork. The 
painting (The Harvest), printed in A2 size with a museum label, was displayed on a board, 
simulating a conventional museum experience while A3 copies were distributed for individual 
interaction.

 Figure 8: Conventional experimentation. Left: the experiment setting with students gathered 
around three tables, and one of the facilitators giving a brief introduction. Right: the art teacher 
guiding a group through the experience

•	 Activity 1: Students answered a guided question sheet, supported by facilitator-led 
discussions that encouraged independent thought without direct answers. Responses were 
recorded for later analysis (Figure 9a).

•	 Activity 2: Students visualized their interpretations using provided art materials. 
Facilitators assisted without interference, later initiating open-ended discussions to deepen 
engagement (Figure 9b).

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
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Figure 9: A collection of photos for the students during (a) Activity 1, and (b) Activity 2.

Virtual Experience
The virtual experience mirrored the conventional setup, with each group engaging in a different 
virtual museum experience (as explained above). Facilitators guided students through the 
digital exploration using their tablets (Figure 10).

Figure 10: Experimentation with virtual experience. Upper left: Students listening to the 
instructions from the facilitator. Right: One of the students experiencing the Virtual Museum 
experience via her tablet.
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Results
Two third grade classes, involving 55 students, participated in the experiment. The results are 
structured according to the evaluation framework. The first section examines students’ critical 
thinking skill development through Activities 1 and 2, while the second section assesses their 
engagement and satisfaction.

Critical Thinking Skills Development

Activity 1: Think Out Loud

Incomplete responses were excluded, resulting in 27 students completing the activity in the 
conventional experience and 37 in the virtual experience. Most students found the observation 
and evaluation questions straightforward, while interpretation posed challenges due to its 
reliance on oral communication and the experiment’s limited timeframe.

The following graph (Figure 11) illustrates the average percentage change in students’ 
critical thinking skills between the conventional and virtual experiences. The results indicate 
a significant improvement in critical thinking skills through virtual museum experiences 
compared to the conventional setting.

Figure 11: Average percentage change in students’ critical thinking skills between the two 
experiences (Activity 1)

Interpretation skills exhibited the most improvement, with an average increase of approximately 
36 per cent across the three virtual museum experiences (e.g., Figure 12). Notably, Experience 
A (3D model) had the greatest impact on students’ interpretation (50 per cent), allowing them 
to provide comprehensive narratives linked to prior knowledge; for instance, one participant 
(A10) commented: ‘it looks like a city at night, with the tall element resembling Burj Khalifa, 
and the overall mood giving off a ghost town’.

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
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Figure 12: Sample student answers to the interpretation question from Activity 1. Above: Two 
students from groups (A) and (C) in the conventional experience. Below: The answers of the 
same students in the virtual experience
Observation skill scores were similar across experiences, though variations emerged in 
students’ independent recognition of elements and colors (Figure 13). Experiences A and B 
enhanced color perception, while Experience C emphasized element identification.

 Figure 13: Average percentage change in students’ observation of elements and colors 
(Activity 1)

The students’ expression and engagement were further reflected in their activity outcomes. 
Figure 14 presents samples of student responses, demonstrating a strong use of color in 
Experiences A and B, and a detailed focus on shapes and elements in Experience C.



224

Figure 14: Activity 1 outcomes for three students from Experiences A, B, and C (virtual 
experience)

Activity 2: Create and Think Out Loud

Students approached the activity with enthusiasm, although some hesitated due to perceiving 
the drawing task as complex. Ultimately, 31 drawings were evaluated in the conventional 
experience and 36 in the virtual experience.

Figure 15 illustrates the average percentage change in students’ critical thinking skills 
between the two experiences. Unlike Activity 1, Activity 2 revealed a decline in critical thinking 
skills within the virtual museum setting.

Figure 15: Average percentage change in students’ critical thinking skills between the 
conventional and virtual experiences (Activity 2)

The only improvement was seen in association skills within Experience B (VR video), which 
increased by 3 per cent. This result suggests that the narrative-driven VR environment 
facilitated better contextualization and association. However, the same experience showed 
the lowest score (-21 per cent) for analysis, indicating that the immersive narrative distracted 
students from analyzing the artwork’s details (Figure 16).

Nofal et al.: Assessing Virtual Art Museum Experiences in Elementary Education: 
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Figure 16: Sample student outcomes from Experience B (Activity 2), illustrating the students’ 
association skills in carrying out the activity

Experience C (Gigapixel scan) showed the least improvement in association skills (-40 
per cent), followed by Experience A (-19 per cent). The zoom-in effect in both cases likely 
heightened attention to details but hindered broader associations, as evidenced by students’ 
more fragmented drawings (Figure 17).

Figure 17: Student C5’s Activity 2 outcomes in the conventional and virtual experiences. Left: 
the conventional drawing, where he drew a part of the painting with children playing football, 
and added complementary elements like the clouds, and the street. Right: the virtual drawing 
with only the main components

The creation skill remained relatively consistent across virtual experiences, with a slight decline 
in Experience A. Activity outcomes varied: some students closely replicated the original 
artwork, while others extracted elements and integrated them into imaginative compositions. 
A notable example was a student who depicted a cup of blueberries framed with sun motifs, 
drawing color inspiration from The Harvest (Figure 18).
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Figure 18: A Comparison of different creative approaches in Activity 2: Conventional (above) 
vs. Virtual experience (below)

User Engagement and Satisfaction

Observation

This section examines students’ behaviors and interactions throughout both the conventional 
and virtual experiences, drawing from body language, engagement levels, and facilitators’ 
observations.

Students were noticeably more engaged in the virtual experience. In Activity 1, several 
students expressed excitement by adding hearts and love notes to their worksheets (Figure 
19). Additionally, facilitators observed heightened enthusiasm in Activity 2, where students 
appeared more comfortable and interested in drawing. For instance, the facilitator in Experience 
A noted that a typically shy student became more relaxed and communicative in the virtual 
experience, a trend further confirmed by recorded audio interactions.

Figure 19: Sample of students’ engagement with Activity 1

Video footage analysis also revealed increased enjoyment in the virtual experience. Students 
displayed more smiles, less fidgeting, and higher sustained attention. They also exhibited a 
greater level of comfort, engaging in more collaborative and social interactions.

Questionnaire

A questionnaire was distributed at the end of the experiment’s second week. Due to time 
constraints, some students were unable to complete it in full. However, facilitators reinforced key 
engagement aspects during discussions, ensuring consistency with the questionnaire results.

The questionnaire’s results indicated an 86 per cent enjoyment rate and 84 per cent 
satisfaction with the virtual experience. These findings aligned with student responses during 
the experiment, where approximately 80 per cent stated they preferred the virtual experience 
due to its engaging, clear, and informative nature.

Overall, observations and questionnaire findings strongly suggest that the virtual 
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museum experience successfully engaged students and introduced them to the artwork in 
an impactful manner. According to the art teacher, who is well-acquainted with the students, 
they thoroughly enjoyed and actively participated in the virtual experience.

Discussion
The discussion section interprets the findings in relation to the study’s objectives and 
existing literature. It highlights how virtual museum experiences contribute to critical thinking 
development, identifies key characteristics of effective virtual museums, and examines user 
satisfaction levels. Additionally, it acknowledges study limitations and suggests avenues for 
future research.

The Impact of Virtual Museum Experiences on Critical Thinking Skills 
Virtual museum experiences have a varying impact on different critical thinking skills in school 
students. The study’s findings revealed significant improvements in observation, interpretation, 
and evaluation, which are essential for analyzing artwork. However, skills related to synthesizing 
artwork, specifically analysis, association, and creation, showed a notable decline. These 
results align with previous research, which suggest that interactive and immersive experiences 
deepen students’ understanding and interpretation of art (Burchenal and Grohe 2007) but 
may not effectively support higher-order synthesis skills.

Virtual museums provide a multi-sensory environment that actively engages students, 
in contrast to traditional museum settings where they tend to be passive observers. Features 
such as zooming into artwork and viewing it from multiple perspectives helped students 
focus on details, thereby enhancing their observation and interpretation abilities. Additionally, 
contextual videos supported students in evaluating artistic choices and forming reasoned 
judgments. However, challenges related to tablet navigation divided students’ attention, 
potentially detracting from their ability to synthesize information. The narrative style and 
animations within virtual experiences, while beneficial for observation and interpretation, 
may have distracted students during the drawing process in Activity 2.

These findings highlight the need for a balanced approach integrating both conventional 
and virtual museum settings to optimize educational outcomes. Alternatively, careful selection 
between these environments is necessary to effectively target specific critical thinking skills. 
Future studies should explore how to refine virtual museum experiences to support synthesis-
based skills while maintaining engagement with observation and interpretation processes.

Optimizing Characteristics of Effective Virtual Museums
Virtual museum characteristics play a crucial role in enhancing specific critical thinking skills. 
The study’s results indicate a strong link between certain virtual museum features and the 
improvement of targeted cognitive skills, as shown in Figure 20. To maximize the educational 
benefits of virtual experiences, selecting the appropriate characteristics based on the desired 
critical thinking outcomes is essential.

Visual Graphics and Observation
The quality and presentation of visual graphics in virtual museums significantly influence 
students’ observation skills. The study found that Experience A (realistic, textured presentation) 
and Experience B (animated, vibrant colors) were the most effective in enhancing students’ 
ability to accurately identify colors in the artwork, with percentage changes of 18 per cent 
and 15 per cent, respectively. In contrast, Experience C (realistic representation) improved 
students’ focus on elements rather than colors, achieving a 14 per cent change. This suggests 
that the free zoom feature in Experience A allowed for flexible navigation, enabling students to 
explore brushstrokes and textures in greater depth, thereby reinforcing their observational skills.

Content and Interpretation
The type and presentation of content in virtual museum experiences affect students’ 
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interpretation skills. Experience A, which provided a realistic 3D model with a brief description, 
offered the closest simulation to a physical artwork and was the most effective in supporting 
interpretation. Experience C, with its annotated zoom-in scenes, also facilitated interpretation 
by providing structured insights into the artwork. However, Experience B, despite its narrative 
and contextual style, failed to enhance interpretation skills effectively. Instead of deepening 
students’ understanding of the artwork’s narrative, the additional context distracted them from 
forming their own interpretations.

Navigation, Analysis, and Association
The navigation style in a virtual museum significantly influences students’ analysis and 
association skills. The study found that Experience A was the most effective in fostering 
analysis, followed by Experience C and then Experience B. Conversely, Experience B excelled 
in developing association skills, followed by Experience A, with Experience C performing 
the weakest in this area.

•	 Experience A offered complete freedom of navigation, allowing students to zoom 
in and out and view the artwork from multiple angles. This flexibility helped students break 
down the artwork into fundamental components, strengthening their analysis skills.

•	 Experience B combined zooming with a narrative video that immersed students in 
a contextual environment. While this approach strengthened association skills, as students 
related elements to their drawings, it hindered analysis by introducing additional visual 
information that shifted focus away from the original artwork.

•	 Experience C used an automatic zoom feature, which facilitated structured analysis 
but limited students’ personal exploration. While students could still analyze details, their lack 
of control over navigation resulted in weaker association skills.
These findings suggest that virtual museum design should align with specific educational 
objectives. If fostering observation and interpretation is the priority, realistic 3D models and 
structured annotations are beneficial. For developing analysis skills, flexible zooming and free 
navigation enhance engagement. In contrast, immersive narratives may be more effective 
in promoting association skills but should be carefully integrated to avoid overshadowing 
analytical engagement. Future virtual museum designs should consider these findings to 
optimize learning outcomes based on targeted cognitive skill development. 

Figure 20: The relationship between the three virtual museum experiences, their characteristics, 
and the associated critical thinking skills

Virtual Museum Experiences and User Satisfaction
Virtual museum experiences create highly engaging environments that foster students’ 
satisfaction and motivation in educational settings. With an approximate 84 per cent satisfaction 
and engagement rate, the study demonstrates that virtual experiences effectively immerse 
students in an interactive art museum while enhancing overall satisfaction. These findings 
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align with prior research showing that interactive virtual museum experiences significantly 
boost student engagement, motivation, and enjoyment (Ofianto et al. 2023; Wu et al. 2023; 
Yow 2022).

Virtual museums can provide stimulating and accessible learning spaces, especially 
for students who may find traditional museum formats challenging. Given these benefits, 
integrating virtual museums into educational contexts is highly recommended. However, 
careful consideration of learning objectives is essential when designing these experiences 
to ensure alignment with educational goals.

Limitations
The primary limitation of this experiment was time constraints. The 45-minute duration of the 
art class restricted the study, as students needed time for introductions, task explanations, 
and activity completion. This limitation reduced opportunities for deeper discussions and 
affected the volume of data collected for evaluation.

Additionally, students’ unfamiliarity with museum visits influenced their engagement. 
Since many were experiencing a virtual museum visit for the first time within an art education 
context, their lack of prior exposure may have impacted their responses. Future studies should 
consider conducting multiple visits to assess long-term engagement and learning outcomes.

Another challenge was the involvement of three different facilitators, each with their own 
approach to engaging and guiding students. Although general guidelines were established 
to standardize the experience across groups, slight variations in facilitation styles may have 
influenced the collected data.

Lastly, the classroom setting facilitated group discussions, leading to peer influence 
in students’ responses. While this setting encouraged collaborative learning, it also meant 
that some answers were shaped collectively rather than being purely individual reflections. 
Future research could explore individual-based assessments to further validate these findings.

Conclusion
This study highlights the transformative potential of virtual art museum experiences in 
developing elementary students’ critical thinking skills, using Bloom’s revised taxonomy 
as the analytical framework. For third grade students in one UAE school, virtual formats 
enhanced lower-order skills: observation, interpretation, and evaluation, while higher-order 
skills: analysis association and creation, showed a relative decline.

Two implications follow. First: align features with targeted skills. Free navigation and 
high-resolution zoom can support analysis; concise annotations can cue interpretation and 
evaluation; narrative/immersive sequences may prompt association but can also distract from 
close analysis if not paced. Second: balance structure with open-ended making. Pair virtual 
looking with short, VTS-style prompts and then move quickly into a guided creation task to 
exercise higher-order processes.

Interpreted through Falk and Dierking’s contextual model, outcomes reflect how 
personal (prior knowledge and interest), sociocultural (peer/facilitator talk), and digital contexts 
interact. Effective designs make space for talk, provide control over viewing, and minimize 
interface load during drawing.

Limitations include a single school and age group, short class periods, varied facilitation 
styles, and limited prior museum exposure for many students. Future work should test repeated 
exposures across weeks, compare pacing of narrative vs free-navigation modes, and trial 
built-in ‘pause-and-look’ prompts before creating artwork. Replication with other grades 
and schools, and hybrid visits that combine on-site and virtual elements, would show how 
effects scale.

The study contributes evidence from an Arab context and offers practical design 
guidance: choose virtual features deliberately for the targeted cognitive skills and integrate 
structured looking with opportunities for creative production.
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Notes 
¹	 Guggenheim Museum, ‘Pedagogical Approaches to Museum Teaching’, Guggenheim 

Museum [n.d.]. https://www.guggenheim.org/accessibility/guggenheim-for-all/guggenheim-
for-all-toolkit/teaching-strategies-for-museum-educators/pedagogical-approaches-to-
museum-teaching, accessed 15 February 15 2025.

²	 The British Museum, ‘Virtual Visit: Myth-busting Ancient Egypt’, The British Museum [n.d.]. 
https://www.britishmuseum.org/learn/schools/ages-7-11/ancient-egypt/virtual-visit-myth-
busting-ancient-egypt, accessed 19 February 2025.

³	 The British Museum, ‘Virtual Visit: Myth-busting Ancient Egypt’. 

⁴	 The Museum of Modern Art, ‘The Starry Night’, SketchFab 2020. https://sketchfab.com/3d-
models/the-starry-night-756b03a918544497b7a4ba644e37550b, accessed 1 April 2024.

⁵	 VR Motion Magic (2016) The Starry Night Stereo VR Experience. https://www.youtube.
com/watch?v=G7Dt9ziemYA, accessed 1 April 2024.

⁶	 Google Arts & Culture, ‘Zoom Into Van Gogh’s “The Starry Night”, Google Arts & Culture 
[n.d.]. https://artsandculture.google.com/story/egVRmbCQ5tyrVA, accessed 1 April 2024.
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