
 

 

 
Abstract— Digital educational escape rooms have 

emerged over the past decade as an innovative, game-

based learning approach. Although interest in escape 

rooms is steadily increasing, the literature shows a lack of 

a widely accepted methodological framework for their 

design and implementation in educational settings. In this 

context, the present study integrates Project-Based 

Learning with the STEAM approach through the use of a 

well-designed educational scenario called 

‘STEAMscapers’. This scenario is implemented within an 

e-learning environment, using Web 2.0 technologies and 

the escape room format to assess the effectiveness of a 

pedagogically designed solution hosted on the WIX 

platform. The innovative aspect of this research is that 

STEAMscapers represents the first fully developed 

instructional scenario that combines both STEAM and 

Project-Based Learning within a digital escape room 

environment. To assess its effectiveness, a quantitative 

study was conducted with a sample of 40 e-learning 

experts. The research focused on six key effectiveness 

dimensions, referred to as Key Performance Indicators 

(KPIs). The results were highly positive, with participants 

rating the escape room as very effective—particularly in 

terms of content quality and interactivity—and also giving 

high scores in other areas, such as assessment, learning 

outcomes and course organization. The study concludes 

that digital escape rooms, combining Project-Based 

Learning with the STEAM approach, can be effective 

educational tools for primary education. 

 

Keywords— e-learning, escape room, Project-Based 

Learning, STEAM, STEAMscapers. 

 
 

I. INTRODUCTION 
odern education must align with the needs and demands 
of the 21st century. Therefore, it is essential to cultivate 

students equipped with the necessary skills to respond 
effectively to the challenges of today’s society. In this context, 
the development of skills such as problem-solving, critical 
thinking, self-regulation and collaboration—commonly 
referred to as 21st-century skills—is of utmost importance [1], 
[2]. 

An increasingly popular educational approach in this area is 
STEAM, which breaks down traditional disciplinary silos in 
Science, Technology, Engineering, Arts, Mathematics and 
reconfigures them into an integrated curriculum [3], [4]. 
STEAM education is recognized as one of the most prominent 
educational movements in recent years. STEAM embraces the 
idea of inquiry-based learning where students are allowed to 
create their own ideas by participating in a variety of problem-
solving activities [5], [6]. To achieve its goal of developing 
students as well-rounded learners who function in a rapidly 
evolving technological and multi-disciplinary environment, 
STEAM focuses on the holistic construction of knowledge 
through multiple methods of learning and application [7]. 

This method helps students develop their creativity, critical 
thinking, inquiry and problem-solving skills. It also supports 
the development of students’ collaboration and 
communication skills [4], [8], [9]. As a result, STEAM 
education prepares students for success in an increasingly 
science and technology-driven society [10].  

STEAM educational approach needs to be accompanied by 
a learning model that allows students to connect the 
information they have learned with its practical use. Literature 
indicates that Project Based Learning (PjBL) provides a 
suitable pedagogical model to implement STEAM [11], [12], 
[13], [14], [15]. 

Project-Based Learning is a student-centered teaching 
method that uses projects as the central aspect of learning 
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through inquiry-based learning [14], [16], [17], [18]. It 
emphasizes students’ active involvement in problem-solving, 
designing and creating work [19]. Typically, project-based 
learning is structured around a central question developed by 
the teacher. It encourages student collaboration, incorporates 
supportive technologies and focuses on critical thinking, 
communication skills and interdisciplinary learning [20]. As 
illustrated in Fig. 1 and as referenced in [21], Project-Based 
Learning is organized into three fundamental stages: Planning, 
creation and reflection or editing. 
 

 
Fig. 1 The 3 phases of Project-Based Learning 
Source: [21] 

 
In recent years, there has been a growing interest in the 

utilization of escape rooms within educational contexts due to 
their potential to augment the learning process [22]. 
Consequently, educational escape rooms have emerged as an 
innovative, game-based pedagogical approach. These 
environments integrate teamwork and problem-solving with 
storytelling and mystery elements [23]. They are founded on 
constructivist theory, which posits that learners acquire 
knowledge more effectively through active participation and 
meaning making via experience [24], [25]. 

In this format, students are challenged to solve a series of 
puzzles to "escape" from a simulated environment, creating an 
active, learner-centered educational experience. Educational 
escape rooms feature activities designed to teach knowledge 
or develop specific skills. This is achieved through the 
resolution of puzzles that are directly linked to well-defined 
learning objectives. The goal is not always to escape a 
physical room. For this reason, digital tools are often 
employed to create hybrid learning environments that simulate 
a physical escape room experience. Digital educational escape 
rooms have been integrated into various academic disciplines, 
including health sciences, STEAM and computer science, 
primarily in higher education contexts [26]. 

Studies have demonstrated that virtual escape rooms can 
enhance student motivation, foster critical thinking and 
improve problem-solving skills [27], [28]. Furthermore, they 
transform learning into a fun and immersive experience and 
increase student involvement in the educational process [22], 
[26], [29], [30], [31]. Some studies also indicate that 
educational escape rooms lead to better learning outcomes, 
[31]. 

In summary, escape rooms have become an innovative 
educational tool, with their virtual versions gaining significant 
popularity in recent years, especially due to the COVID-19 
pandemic [25]. 

II. PROBLEM FORMULATION 
Although STEAM education is gaining increasing 

popularity, the literature indicates certain inconsistencies. 
Specifically, there is a lack of clearly defined instructional 
practices to guide STEAM teaching. Many scholars emphasize 
the need to develop a well-defined conceptual framework that 
clearly states the core principles of the STEAM approach [6], 
[32]. Furthermore, despite documented positive outcomes 
from combining STEAM with Project-Based Learning, this 
integration has not been thoroughly examined within the 
context of online learning [11], [19], [33]. Regarding escape 
rooms, it is evident that their use in educational settings has 
not been comprehensively investigated. Only a few studies 
provide detailed descriptions of their implementation in 
educational settings and even fewer focus specifically on 
primary education [23], [26], [29], [34]. 

 Additionally, several researchers argue that existing studies 
often lack rigorous research design—particularly in data 
collection and analysis methods—highlighting the need to 
develop frameworks for designing and evaluating educational 
escape rooms [30], [34]. Another major limitation is that 
escape rooms are typically used as supplementary classroom 
activities, introduced either at the beginning or end of a lesson 
to boost student engagement and promote collaboration [30]. 
This suggests that escape rooms currently serve mainly a 
supporting role and cannot yet replace formal instruction. 
Finally, it is essential to note that no published studies have 
specifically linked escape rooms with the STEAM approach 
and Project-Based Learning in primary education [14]. 

Considering the above, designing an educational escape 
room is deemed necessary and it should:  

 Integrate STEAM education with Project-Based 
Learning.  

 Develop entirely within a digital learning environment.  
 Serve as a comprehensive instructional scenario rather 

than a supplementary activity.  
 Conduct an experimental study to evaluate the 

effectiveness of escape rooms in STEAM 

III. METHODOLOGY 

A. Research questions 

Based on the above, the following research questions were 
formulated: 

 RQ1: How effective is a digital escape room based on 
the STEAM approach and Project-Based Learning as a 
learning experience for sixth-grade primary school 
students, according to the following e-learning quality 
dimensions and their respective KPIs? 

o RQ1.1: Learning Outcomes 
o RQ1.2: Course Introduction and learning 

activities 
o RQ1.3: Assessment and measurement 
o RQ1.4: Interaction and feedback 
o RQ1.5: Content quality and interactivity 
o RQ1.6: Course organization 

 
 RQ2: Are there statistically significant differences in 

participants’ evaluations across the six 
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‘STEAMscapers’ effectiveness dimensions? 
 RQ3: What are the statistically significant correlations 

among the six ‘STEAMscapers’ effectiveness 
dimensions and how do these associations reflect the 
coherence of the learning experience as perceived by 
participants? 

B. Research Design 

To evaluate the effectiveness of an escape room that 
combines STEAM and Project-Based Learning, a 
comprehensive instructional scenario in the form of a digital 
escape room—titled STEAMscapers—was designed and 
developed within a Web 2.0 environment. STEAMscapers was 
implemented using the WIX platform, which was customized 
to include various digital tools and educational resources.  

The escape room is centered on the theme of renewable 
energy sources. Students are informed that there has been a 
significant blackout and that they are locked inside their 
school. To escape, they must unlock the main electric door by 
designing and constructing a device capable of generating 
electricity using renewable energy sources. To complete the 
challenge, students need to unlock seven different virtual 
rooms. In doing so, they must search for clues, collaborate, 
solve quizzes and create original projects by applying the 
STEAM approach.  

To evaluate the learning effectiveness of the escape room as 
an instructional tool, a preliminary assessment was performed 
involving a group of experts before its integration into the 
classroom setting. Accordingly, a quantitative research 
methodology was employed, utilizing a structured digital 
questionnaire. The questionnaire was given to the participants 
after their guided walkthrough of the escape room, which was 
supervised by the research coordinator. 

C. Sample 

The sample consisted of 40 experts in the field of e-
learning, selected through a random sampling method. 

D. Research tools 

To evaluate the perceived effectiveness of STEAMscapers, a 
custom questionnaire with 22 closed-ended items was created, 
based on the eight e-learning quality dimensions proposed in 
[35]. As shown in Table I, these dimensions were adapted into 
six STEAMscapers effectiveness dimensions, each measured 
through specific Key Performance Indicators (KPIs) designed 
to evaluate perceived learning quality and effectiveness within 
the digital escape room setting. The questionnaire items were 
rated on a five-point Likert scale (1 = "not at all," 2 = 
"slightly," 3 = "moderately," 4 = "very," 5 = "extremely"), 
ensuring that all key aspects of learning effectiveness were 
systematically evaluated. 
 

Initially, a reliability analysis was performed to evaluate the 
internal consistency of the questionnaire items. 
 
 
 

Table I. STEAMscapers Quality and Effectiveness Evaluation 
Framework 

Quality 
Dimensions by 
[35] 

Associated KPIs 
STEAMscapers 
effectiveness 
dimensions 

Learning 
Outcomes 

Clarity, measurability and consistent 
linkage during learning and assessment 
activities. 

Learning 
Outcomes 

Course 
Introduction 

Familiarization with course purpose, 
structure, content access and pedagogical 
strategies. 

Course 
Introduction 
and Learning 
Activities Learning  

Activities 
Designed for analysis and skill 
development within a real-world context. 

Assessment and 
Measurement 

Consistency with learning outcomes and 
objectives; multiple opportunities for 
learners to track progress. 

Assessment 
and 
Measurement 

Interaction and 
Feedback 

Active learning promotion; use of 
discussion forums and collaborative 
assignments. 

Interaction and 
Feedback 

Content Quality Up-to-date, accurate and relevant content; 
relevant and attractive design. 

Content 
Quality and 
Interactivity  Multimedia and 

Interactivity 
Use of multimedia elements and 
interactivity for enhanced learning 
experiences. 

Course 
Organization 

Clarity and consistency; effective 
communication of assignment due dates. 

Course 
Organization 

Source: adapted from [35]  

 
Table II. Reliability Statistics 

Cronbach's Alpha N of Items 
0.891 22 

 
As demonstrated in Table II, the Cronbach’s alpha 

coefficient was calculated at 0.891, indicating a high level of 
internal consistency and implying that the research instrument 
is highly reliable. 

E. Instructional Design 

The instructional design of the escape room was developed 
through the integration of STEAM and Project-Based 
Learning. To achieve this, the STEAM-PjBeL model by [36] 
was used, which is implemented through the following five 
steps (Fig. 2). 

 

 
Fig. 2 PjBeL-STEM steps 
Source: adapted from [36] 

 
The first stage of the PjBeL-STEAM learning model is 

Reflection. The goal of this stage is to introduce students to 
the problem context and connect prior knowledge with new 
learning objectives [36]. In this phase, students are introduced 
to the problem and storyline through an introductory video. 
They are then guided by a digital agent who explains the 
objectives and structure of the activity. Afterward, students get 
to know each other via Padlet and participate in a 
brainstorming activity in pairs using the platform Mentimeter, 
focusing on renewable energy sources. 

The second stage, Research, aims to engage students in 
active, inquiry-based learning activities. In this phase, students 

Reflection Research Discovery

Application Communication
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will be working on research activities that are related to the 
problem. In our scenario students will be divided randomly 
into four expert groups (solar, water, wind and biomass) using 
the cooperative Jigsaw method. Each group will be assigned 
an energy source and then use artificial intelligence (AI) tools 
like ChatGPT and Gamma AI to research the assigned energy 
source. After researching their assigned energy source, the 
students will create a digital presentation that illustrates their 
findings and post it into the escape room's discussion forum. 
Afterward, each student will complete a questionnaire to 
evaluate both their digital presentations and the AI tools used. 
Finally, students will return to their home groups and present 
their findings to their classmates. Each student will also 
complete a quiz to assess their understanding of the content 
explored in the previous phase (Fig. 3). 
 

 
Fig. 3 Formative Assessment with Kahoot! 
 

The third stage of the model is Discovery. The goal of this 
phase is to connect the research done by students with their 
final project design. At this stage, the STEAM approach is 
integrated to support project completion and deepen 
understanding of scientific concepts. In the instructional 
scenario, students—guided by the digital agent—are divided 
into STEAM expert teams. They follow various learning paths 
while exploring one of four specialized rooms: Science, 
Technology/Engineering, Arts and Mathematics (Fig. 4). 

 

 
Fig. 4 Mathematics Classroom 
 

Each of these rooms contains hidden objects that students 
must sequentially investigate. Their exploration involves 
theoretical activities, interactive simulations, educational 
videos and quizzes. To unlock one of the STEAM rooms, 
students need to solve a series of puzzles directly related to the 

scientific field they have been assigned (Fig. 5). After this 
stage, students regroup in their original teams to discuss and 
decide on the project they will build. 
 

 
Fig. 5 Puzzles in STEAM Classrooms 

 
The fourth stage of the model is Application. This stage 

allows students to develop a project that addresses and offers a 
solution to the initial problem. In this phase, students integrate 
their knowledge using STEAM disciplines. Students will 
return to their original teams to create one of the following: 
Waterwheel, Wind Turbine, or Electric Vehicle (Fig. 6). As 
students work through this process, the educator will monitor 
student engagement and support students in completing their 
project. At the end of this stage, students complete a brief 
questionnaire evaluating how well their construction 
functions. 

 

 
Fig. 6 Final Student Projects 
 

The fifth and final stage is Communication. This stage 
provides students with an opportunity to share their projects 
with their peers. It is essential that they present their projects 
to develop both collaboration and communications skills [36]. 
Presenting allows the participants to discuss and share ideas in 
a group setting, analyze real-life situations and develop a 
better understanding of how things work [37]. The students 
introduce their project to the rest of the class, explaining not 
only how they completed it, but how it works, as well as what 
difficulties they faced during the project. Once presentations 
are completed, all students then evaluate each other’s projects 
using the Mentimeter app in real-time and the most effective 
designs are recognized. The process concludes with a 
reflective quiz on their learning journey and the STEAM 
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approach. Students are then told they have completed the 
escape room challenge and unlocked the school's main gate, 
earning their certificate of participation. 

F. Pedagogical Flow of the STEAMscapers Digital Escape 

Room 

In the given scenario, students are trapped inside the school 
premises. Their objective is to collect clues and systematically 
navigate through each room in sequence to ultimately unlock 
the main door.  

 
Fig. 7 STEAMscapers Escape Room Structure 
Source: created by the authors 

 
As illustrated in Fig. 7, students move sequentially from 

one room to the next, each unlocking a new stage of the 
learning model. In STEAM rooms, the puzzle setup uses a 
multi-path approach. Students are divided into subgroups and 
search for clues simultaneously, working together to reach the 
library. From there, the linear sequence of puzzles continues, 
guiding students step-by-step to leave the school. 

G. Interdisciplinary literacy of STEAM 

Within the escape room, students apply the STEAM 
approach by making interdisciplinary connections across the 
five domains as follows: 

a) Science 
Students explore basic ideas related to electricity and 

renewable energy. They investigate how a dynamo works, 
what its main parts are and how it generates electricity. They 
also examine different forms of energy conversion and 
become familiar with systems such as solar panels, wind 
turbines and hydroelectric power plants. 

b) Technology 
By interacting with the digital environment of the escape 

room, students strengthen their digital literacy. As they move 

through the online platform, search for information, prepare 
digital materials and experiment with various tools, they gain 
skills essential for effective technology use in problem-solving 
situations. 

c) Engineering 
Students are introduced to simple electrical circuits. They 

learn how they are structured and what each component does. 
Using basic materials, they then design and construct their 
own circuits, creating small functional models that generate 
electricity from renewable sources. 

d) Arts 
In the creative phase of the project, students sketch an initial 

design for their construction. Then they construct physical 
models of renewable energy systems. This process encourages 
them to think visually, improve design thinking and express 
their ideas through artistic choices.  

e) Mathematics 
Students practice measuring electrical power and learn how 

to convert between different energy units. They calculate 
energy output, choose suitable components (such as the right 
type of lightbulb) and make precise measurements during the 
construction of their models to ensure everything fits and 
functions correctly. 

 

 
Fig. 8  STEAMscapers Interdisciplinary literacy of STEAM 
Source: created by the authors 
 

Fig. 8 shows how the STEAM approach permeates the 
scenario and relates to the learning model. 

H. Educational Value of the STEAMscapers 

Based on the above, it becomes clear that STEAMscapers is 
not simply a supplementary activity to enrich classroom 
instruction. Instead, it has been designed as a complete 
teaching scenario with clear structure and purpose. Each step 
of the design ensures that the escape room is not an isolated 
activity but a pedagogically integrated learning environment. 

Throughout the process, students are encouraged to explore 
ideas on their own by working through puzzles, following the 
storyline and dealing with everyday problem situations. An 
important aspect of the scenario is that it does not require 
additional teaching for students to grasp key concepts because 
the digital resources themselves offer enough support and 
guidance. 
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Using a narrative framework with tasks grounded in real-
life problem solving, the scenario highlights the relevance of 
the content and increases student engagement. At the same 
time, it helps them develop essential skills such as critical 
thinking, teamwork and effective problem-solving. In this 
way, STEAMscapers merges conceptual understanding and 
hands-on learning.  

To conclude, our scenario demonstrates how digital escape 
rooms can serve as comprehensive learning experiences, 
seamlessly aligned with curriculum goals. 

IV. RESULTS 
The sample consisted of 40 participants. Of these, 30 were 

female (75%) and 10 were male (25%). Among the 
respondents, 16 held a degree from a department of education, 
35 held a postgraduate degree in e-learning, 4 had a second 
undergraduate degree and 1 participant held a doctoral degree. 

 
Table III. Descriptive Statistics of STEAMscapers 

Effectiveness Dimensions 
 Minimum Maximum Mean Std. Deviation 

Learning Outcomes 2.33 5.00 4.4750 .63554 
Course Introduction 
and Learning Activities 

3.40 5.00 4.5150 .47477 

Assessment and 
Measurement 

3.50 5.00 4.6875 .41890 

Interaction and 
Feedback 

3.00 5.00 4.4083 .54688 

Content Quality and 
Interactivity 

4.00 5.00 4.7800 .30984 

Course Organization 2.00 5.00 4.5000 .61237 
 

As shown in Table III, the results of the descriptive analysis 
suggested that STEAMscapers was perceived as highly 
effective across all evaluated domains. All dimensions scored 
above 4.40 on the Likert scale, with minimal variance. The 
Content Quality and Interactivity dimension received the 
highest average score (M=4.78), while the Interaction and 
Feedback dimension received the lowest average score 
(M=4.40). 

The lower mean score for Interaction and Feedback may be 
a result of the structure of the pilot implementation of 
STEAMscapers. The participants interacted with the digital 
environment individually and asynchronously. This process 
did not include and therefore, was not supportive of 
collaborative group activities. In addition, there were no 
synchronous videoconferencing sessions, which would have 
allowed the instructor to provide direct feedback or comments 
related to participants' performance. 

The Learning Outcomes dimension received an average 
score of 4.47. Most respondents reported that objectives were 
stated clearly and the activities effectively supported the 
attainment of objectives. 

The Introduction and Learning Activities dimension 
received a mean score of 4.51, while Assessment and 
Measurement received a mean score of 4.68. Most participants 
agreed that the evaluation tasks were closely aligned with the 
learning content and provided an extensive number of 

opportunities to monitor their progress. 
Content Quality and Interactivity had the highest mean 

score (M=4.780). Nearly all participants agreed that the 
information provided was comprehensive in all aspects and 
that it was fun and easy to understand through the use of the 
various teaching aids. Furthermore, participants also stated 
that the use of such tools had a positive impact on their 
learning and made the online courses more enjoyable.  

As shown in Table IV, the overall mean score across all 
questionnaire items were calculated at 4.5682. So, the sample 
overall evaluated STEAMscapers as a highly effective 
learning experience for sixth-grade students. 

 
Table IV. Average value of STEAMscapers' effectiveness 

 N Minimum Maximum Mean Std. Deviation 
Average Mean 40 3.64 5.00 4.5682 .36610 
 

In addition, a non-parametric Friedman test was conducted 
to assess differences among the six effectiveness dimensions 
of STEAMscapers (Table V). The analysis indicated a Chi-
square value of 28.12, which was statistically significant (p < 
0.001). 

 
Table V. Differences among dimensions (Friedman test) 

N 40 
Chi-Square 28.122 
df 5 
Asymp. Sig. <.001 

 
To identify the dimension that demonstrated a statistically 

significant difference compared to the others, the Wilcoxon 
Signed Ranks Test was used.  
 

Table VI. Wilcoxon Signed Ranks Test 
Pairwise Comparison     Z p (2-tailed) 

Course Introduction – Learning Outcomes -0.529 .597 
Assessment and Measurement – Learning 
Outcomes -2.083 .037 

Interaction and Feedback – Learning Outcomes -0.826 .409 
Content Quality and Interactivity – Learning 
Outcomes -3.555 < .001 

Course Organization – Learning Outcomes -0.171 .864 
Assessment and Measurement – Course 
Introduction  -2.005 .045 

Interaction and Feedback – Course Introduction  -1.485 .138 
Content Quality and Interactivity – Course 
Introduction  -3.733 < .001 

Course Organization – Course Introduction  -0.082 .934 
Interaction and Feedback – Assessment and 
Measurement -3.099 .002 

Content Quality and Interactivity – Assessment 
and Measurement -1.614 .107 

Course Organization – Assessment and 
Measurement -1.585 .113 

Content Quality and Interactivity – Interaction 
and Feedback -3.441 < .001 

Course Organization – Interaction and Feedback -1.217 .224 
Course Organization – Content Quality and 
Interactivity -3.113 .002 

INTERNATIONAL JOURNAL OF EDUCATION AND INFORMATION TECHNOLOGIES 
DOI: 10.46300/9109.2026.20.6 Volume 20, 2026

E-ISSN: 2074-1316 50



 

 

As presented in Table VI, Wilcoxon signed-rank tests with 
Bonferroni correction (adjusted α=.0033) revealed that 
Content Quality and Interactivity were rated significantly 
higher than Learning Outcomes (p<0.001), Course 
Introduction and Learning Activities (p<0.001), Interaction 
and Feedback (p<0.001) and Course Organization (p=0.002). 
Additionally, Assessment and Measurement received 
significantly higher ratings than Interaction and Feedback (p= 
0.002). Overall, these results highlight participants’ strong 
appreciation for engaging and interactive content, while also 
pointing out weaker perceptions of interaction and feedback 
mechanisms. 

As shown in Table VII, a Mann–Whitney U test was 
conducted to examine potential gender differences across the 
six quality dimensions of STEAMscapers. 

 
Table VII. Gender differences (Mann–Whitney U test) 

 
 

Results indicated no statistically significant differences 
between male and female participants in learning outcomes 
(U= 147.5, p= .935), course introduction and learning 
activities (U= 108.5, p= .187), assessment and measurement 
(U= 147.0, p= .916), interaction and feedback (U= 120.0, p= 
.336), content quality and interactivity (U= 109.0, p= .159) or 
course organization (U=141.5, p =.784). These findings 
suggest that both genders perceived the platform’s 
effectiveness similarly. 

To further explore the interrelationships among the 
evaluated effectiveness dimensions, a Spearman correlation 
analysis was conducted. The results are shown in Table VIII, 
along with an interpretation of the key correlations. 

As portrayed in Table VIII, Spearman correlation analysis 
indicated strong positive associations among the six 
effectiveness dimensions of STEAMscapers. Learning 
Outcomes were highly correlated with Course Introduction 
and Activities (ρ = .662, p < .001) and Content Quality and 
Interactivity (ρ = .590, p < .001). Assessment and 
Measurement were strongly associated with Content Quality 
and Interactivity (ρ = .603, p < .001). Interaction and 
Feedback were positively related with weaker correlations to 
all dimensions (ρ ranging from 0.333 to 0.562). Overall, the 
results indicate that participants who perceived the content as 
engaging and well-designed were also more likely to report 
clearer learning outcomes, stronger course structure and more 
effective assessment processes. In contrast, perceptions of 
interaction and feedback were less consistently aligned. 

 
 
 
 

Table VIII. Correlation analysis (Spearman’s rho) 

 

Course 
Introducti
on and 
Learning 
Activities 

Assessment 
and 
Measureme
nt 

Interaction 
and 
Feedback 

Content 
Quality and 
Interactivity 

Course 
Organization 

 Learning 
Outcomes 

Correlation 
Coefficient 

.662** .540** .377* .590** .521** 

Sig. (2-
tailed) 

<.001 <.001 .016 <.001 <.001 

N 40 40 40 40 40 
Course 
Introduction and 
Learning 
Activities 

Correlation 
Coefficient 

 .420** .562** .645** .550** 

Sig. (2-
tailed) 

 .007 <.001 <.001 <.001 

N  40 40 40 40 
Assessment and 
Measurement 

Correlation 
Coefficient 

  .376* .603** .488** 

Sig. (2-
tailed) 

  .017 <.001 .001 

N   40 40 40 
Interaction and 
Feedback 

Correlation 
Coefficient 

   .376* .333* 

Sig. (2-
tailed) 

   .017 .036 

N    40 40 
Content Quality 
and Interactivity 

Correlation 
Coefficient 

    .485** 

Sig. (2-
tailed) 

    .002 

N     40 
 **. Correlation is significant at the 0.01 level (2-tailed). 
 *. Correlation is significant at the 0.05 level (2-tailed). 

V. CONCLUSION & CHALLENGES 
This study demonstrated that STEAMscapers provides an 

effective and meaningful learning experience. Participants 
rated the quality of content, interactivity and alignment of 
assessments with learning objectives. Statistical analysis 
supports the finding that all three of these variables were 
highly correlated with achieving learning outcomes as well as 
the overall structure of each course. In addition, although 
participants rated the interactivity and feedback lower than the 
other areas, this finding can likely be explained by the 
asynchronous implementation of the pilot. Finally, the lack of 
significant differences related to gender and education level 
indicates the approach is inclusive and has potential for 
application across many different populations and experience 
levels. 

Beyond demonstrating the effectiveness of the 
STEAMscapers, the study also addresses key challenges in 
modern education. The way the digital escape room is set up, 
with its puzzles, stories and problems from real life, boosts 
students to collaborate and solve problems in a critical way. 
By doing these hands-on activities, students learn to work 
together and to apply their learning to real-life situations.  

The addition of project-based learning also supports the 
learning process because it shifts students from simply 
memorizing facts to doing real-world problems that produce 
actual products. This supports conceptual development as well 
as metacognitive and self-regulatory skills when students learn 
how to plan, reflect and improve their work. The way the 
stories and games are structured in the escape room is also 
important for motivating and engaging students.  

The activities encouraged high levels of interactivity and 
students continued to engage in the learning experience 
throughout the session. The assessment components aligned 
with the scenario and assisted learners in tracking their 
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progress. Multimedia and interactive tools were also 
integrated into the learning experience, making it as enjoyable 
and accessible as possible. 

In this regard, STEAMscapers can greatly help students 
prepare for the challenges of the 21st century through the 
combination of science and technology with creativity and 
critical thinking in a collaborative environment. This scenario 
provides a scalable and effective instructional model for 
primary education and beyond. 

However, the absence of existing frameworks that combine 
STEAM and Project-Based Learning in escape room design 
posed a significant challenge. Furthermore, selecting the 
theme was essential in shaping the learning experience. The 
chosen theme needed to align with students' cognitive levels 
while remaining relevant to real-life situations. It also had to 
be feasible within a STEAM-based instructional approach and 
lead to the development of a tangible project.  

Nevertheless, the greatest challenge lay in adapting the 
instructional scenario to a hybrid digital learning environment. 
This required carefully selecting appropriate digital tools, 
aligning learning objectives with the activities and developing 
high-quality digital content that addressed the needs and 
capabilities of the student audience.  

In summary, STEAMscapers, as presented in this research, 
provide an innovative instructional scenario incorporating the 
STEAM along with Project-Based Learning to create a digital 
escape room for primary educational students—an area of 
research that has received very limited attention in the current 
literature. Unlike most existing studies, which see escape 
rooms as supplementary activities, STEAMscapers is designed 
as a complete instructional unit carried out over multiple 
lessons with clearly defined pedagogical phases. Its innovative 
features include using a narrative structure and real-world 
problem-solving tasks, as well as an interdisciplinary 
integration of all STEAM fields. 

VI. FUTURE RESEARCH 
The current framework was pilot-tested with a sample of e-

learning experts. However, it is suggested a further 
implementation with a sample of actual classroom students be 
conducted to measure the degree to which learners are 
engaged in the learning process, assess the effectiveness of the 
instructional scenario and identify any problems or challenges 
that could result from implementing this framework. In 
addition, future studies could include both an experimental 
and control group and follow appropriate research design. 
Future studies could measure indicators such as collaboration, 
engagement and learning outcomes. Doing so would provide a 
more comprehensive understanding of the educational value 
and practical application of the escape room framework in real 
classroom settings. 
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