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 Student disengagement remains a persistent challenge in primary education, particularly in 

classrooms dominated by passive instructional approaches. This study aimed to develop 

and evaluate a digital word-guessing game designed as an ice-breaking learning activity 

using an AI-assisted rapid prototyping approach. The game was developed using Canva AI 

as a no-code platform to enable efficient and iterative design. User testing was conducted 

with 30 primary school students in Grades 4–6 to examine students’ perceptions of the game 

across seven dimensions: collaboration, affective engagement, cognitive agility, creative 

thinking, attention/focus, behavioral engagement, and usability. Data were collected using 

a five-point Likert-scale questionnaire and supported by classroom observations. The 

results showed consistently high mean scores across all assessed aspects, indicating that the 

game was perceived as enjoyable, easy to use, and effective in promoting teamwork, 

sustained attention, and rapid thinking. The findings demonstrate that short-duration digital 

games can function as effective pedagogical micro-interventions when systematically 

designed and embedded within classroom routines. This study contributes to the literature 

by reconceptualizing ice-breaking activities as intentional digital learning tools and by 

proposing a replicable AI-assisted rapid prototyping framework for developing scalable, 

classroom-ready educational games without advanced programming expertise. 
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1. INTRODUCTION 

 

Student disengagement remains a challenge in classrooms that rely heavily on passive instructional approaches, such as teacher-

centered or non-interactive video-based learning. Such practices often result in reduced attention, low motivation, and limited 

interaction among learners, especially in primary education contexts [1], [2]. As a result, educators are increasingly encouraged to 

adopt instructional strategies that promote active participation, cognitive readiness, and positive classroom dynamics to support 

effective learning. 

One pedagogical strategy frequently employed to address this issue is the use of ice-breaking activities. Ice-breaking activities 

are short, intentional interventions designed to stimulate learners’ attention, reduce learning anxiety, and foster social interaction 

before or during instructional sessions [3], [4]. When effectively implemented, ice-breaking activities can enhance students’ focus 

and engagement in subsequent learning tasks. Recent pedagogical studies suggest that embedding ice-breaking activities within 

game-based learning environments increases their effectiveness by combining enjoyment with meaningful cognitive engagement 

[5], [6], [7]. 

In parallel, rapid advancements in artificial intelligence (AI) have significantly reshaped the landscape of educational technology. 

AI-powered tools now enable educators to design and deploy interactive learning media more efficiently, lowering the technical 

barriers traditionally associated with digital content development. One such platform is Canva AI, which has evolved beyond a 

visual design tool into an AI-assisted educational platform offering features such as automated content generation and no-code 

interactive design [8]. These capabilities allow educators to develop functional digital learning tools, including interactive games 

and mini web applications, without requiring advanced programming skills. 

Within the broader field of digital game-based learning (DGBL), extensive research has documented the positive effects of 

educational games on learner motivation, engagement, collaboration, and cognitive performance [9], [10], [11], [12]. However, 

most existing studies focus on full-scale instructional games or long-term game-based interventions. Comparatively limited 

attention has been given to short-duration digital games specifically designed for ice-breaking purposes, particularly those 

developed using AI-powered, no-code platforms. Furthermore, empirical investigations into word-guessing games as structured 

digital ice-breaking tools in primary education remain scarce, despite their potential to foster rapid thinking, collaboration, and 

sustained attention. 

To address these gaps, this study develops and examines a digital word-guessing game designed explicitly for classroom ice-

breaking activities, utilizing Canva AI as the development platform. The novelty of this study lies in reconceptualizing ice-breaking 

activities from informal classroom routines into intentional pedagogical micro-interventions grounded in digital game-based 

learning principles and supported by AI-assisted design. This study contributes to the literature in three key ways: (1) by positioning 

ice-breaking games as a distinct and pedagogically meaningful category within DGBL research; (2) by providing design-based and 
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empirical insights into the educational value of word-guessing games for enhancing collaborative engagement, spontaneous 

thinking, and learner focus; and (3) by proposing a replicable rapid prototyping framework that demonstrates how AI-powered 

platforms such as Canva AI can be systematically leveraged to develop scalable, classroom-ready digital learning tools without 

advanced programming expertise. 

Accordingly, the objectives of this study are to develop a Canva AI–based digital word-guessing game for ice-breaking activities 

and to examine its potential in fostering collaborative learning, creating an engaging classroom atmosphere, enhancing rapid and 

spontaneous thinking, and improving students’ focus during instructional sessions. 

 

 

2. LITERATURE REVIEW 
 

2.1 Digital Game-Based Learning (DGBL) 

 

Digital Game-Based Learning (DGBL) refers to the integration of digital games into educational contexts to support learning 

objectives through interactive, motivational, and experiential activities. Previous studies have consistently shown that DGBL 

enhances student motivation and engagement by embedding learning content within meaningful challenges and immediate feedback 

mechanisms [13]. Moreover, game-based learning has been identified as an effective pedagogical approach for promoting 

interdisciplinary understanding and lifelong learning competencies [14]. 

Beyond motivational benefits, DGBL supports conceptual understanding and learner engagement across diverse educational 

levels. Kurnianti, et al., [15] highlights that educational games facilitate the illustration of abstract concepts while maintaining 

learner interest. In collaborative learning environments, DGBL has also been shown to promote teamwork, creativity, and 

innovative behaviors among students [16]. 

Empirical evidence from primary education contexts suggests that collaborative game-based learning yields superior learning 

outcomes compared to individual gameplay. Azhar and Ab Jalil [17] found that students participating in collaborative digital games 

achieved higher success rates and demonstrated improved problem-solving, communication, and critical thinking skills. Similarly, 

Hsbollah and Rosli [18] reported significant improvements in students’ academic performance following game-based interventions, 

with learning sessions becoming more engaging and intrinsically motivating. From a cognitive neuroscience perspective, game-

based learning environments enhance learner focus and sustained attention by activating brain regions associated with emotion, 

reward, and attentional control [19]. 

 

2.2 Word-Guessing Games in Educational Contexts 

 

Word-guessing games constitute a category of educational games that emphasize vocabulary recognition, semantic processing, 

and rapid cognitive responses. These games require learners to infer target words based on partial or contextual information, thereby 

engaging higher-order cognitive processes. Recent studies indicate that word-guessing games such as Wordle possess significant 

educational value for language learning when supported by appropriate pedagogical mediation [20]. 

In primary education settings, word-guessing game-based learning media have been shown to improve learning outcomes, 

particularly in vocabulary acquisition and comprehension skills [21]. The Guess the Word game has also been identified as an 

effective instructional strategy for enhancing vocabulary mastery while fostering enjoyable and participatory learning experiences 

[22]. Additionally, word-guessing games increase active student participation and contribute to more dynamic classroom 

interactions [23]. 

 

2.3 Breaking Activities in Learning Environments 

 

Ice-breaking activities are pedagogical techniques designed to enhance learner engagement, social interaction, and cognitive 

readiness at the beginning or during instructional sessions. Their primary purpose is to stimulate students’ interest and motivation, 

thereby improving focus and attentiveness. Empirical studies have demonstrated that ice-breaking activities have a positive and 

significant influence on students’ learning interest [24]. 

In both face-to-face and online learning contexts, ice-breaking activities have been found to increase students’ motivation and 

active participation [25]. More recent research confirms that ice-breaking strategies positively affect learners’ motivation, 

enthusiasm, focus, and classroom engagement, ultimately contributing to improved learning outcomes [26]. 

 

2.4 Canva AI as an AI-Powered Educational Design Platform 

 

Canva is a digital design platform that has gained widespread adoption in educational contexts due to its accessibility and user-

friendly interface [27]. The integration of artificial intelligence has further expanded its pedagogical potential. Canva AI provides 

a range of AI-powered tools, including Magic Write, Text-to-Image, and Canva Code, which support the creation of interactive 

and visually engaging educational content [28]. Recent studies indicate that the use of Canva AI enhances teachers’ digital literacy 

and creative competencies in developing innovative instructional materials [29]. 
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3. METHOD AND MODEL 
 

3.1 Research Design 
 

This study employed a Rapid Prototyping model, which emphasizes iterative design, user feedback, and continuous refinement 

[30], [31]. This model was selected due to its suitability for developing digital learning tools in dynamic classroom contexts, 

allowing for rapid development and responsive revisions based on user experience. Canva AI was utilized as the primary platform 

for developing the digital word-guessing game. 

 

3.2 Development Procedures 
 

The development of the digital word-guessing game followed a Rapid Prototyping approach emphasizing iterative design and 

user feedback, as illustrated in Figure 1. The process began with a needs analysis to identify pedagogical requirements for ice-

breaking activities in primary classrooms, followed by the development of an initial prototype using Canva AI through AI-assisted 

prompt engineering. The prototype was evaluated through user testing involving 30 primary school students in Grades 4 to 6, and 

the feedback obtained informed iterative revision cycles. The development concluded with the finalization of the digital game for 

classroom implementation. 
 

 
Figure 1. Development flow of the digital word-guessing game. 

 

 

4. RESULT 

 

4.1 Game Design and Features 

 

The digital word-guessing game was designed with a board game inspired interface to support collaborative and interactive 

classroom activities. The game board consists of numbered square tiles in which students enter answers using predefined key letters 

corresponding to each question. THE Team selection feature allows up to five teams to participate in turn-based gameplay, fostering 

group collaboration. The game includes a Check Your Answer button function that enables each team to verify their responses 

individually, as well as a Check All Answers function that displays all correct answers simultaneously for post-game discussion 

and reflection. A reset function is also provided to clear all responses and allow the game to be reused for subsequent sessions. The 

overall interface and main features of the game are illustrated in Figure 2. 

 

 
 

Figure 2. Main interface elements and features of the classroom word-guessing game 
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4.2 Initial Prototype Implementation 

 

In the initial prototype, using a laptop computer connected to an LCD projector, student groups played the game alternately or 

were selected by the teacher. Each group answered a randomly generated question related to animal descriptions within a 10-second 

countdown timer. The gameplay flow of the initial prototype is illustrated in Figure 3. 

 

 
 

Figure 3. Gameplay sequence of the initial prototype with timed, randomly generated animal questions 

 

The students discussed the answer with their team and entered the corresponding animal name into the designated board tile 

according to the question number, as shown in Figure 4. The teacher then reviewed the answers with the class. 

 

 
 

Figure 4. Gameplay showing students submitting answers 

 

After submitting an answer, the team selected the Check Your Answer button. Correct responses triggered a congratulatory 

pop-up message and awarded a score of 100 points, while incorrect responses prompted a Try Again message with no score 

awarded.  

 

 
Figure 5. Team checking answers and receiving scores 
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Initial testing showed that the game effectively engaged students, fostered collaboration, and supported quick, creative 

thinking. Students responded positively to interactive features such as real-time answer checking and team-based gameplay, while 

teacher facilitation ensured smooth activity flow. Feedback from this phase led to minor refinements, resulting in a polished version 

suitable for repeated use as an ice-breaking and collaborative learning tool. 

 

4.3 User Testing Results 

 

The initial prototype also served as a user testing phase, during which students completed a five-point Likert-scale 

questionnaire and brief follow-up questions. The questionnaire assessed seven aspects namely collaboration, Engagement 

(Affective), cognitive agility, creative thinking, attention/focus, behavioral engagement, and usability, as summarized in Table 1. 

 

Table 1. User Testing Questionnaire and Assessed Dimensions 
Aspect Questions SD D N A SA Mean 

Collaboration The game helps me work well with my friends. 0 0 0 4 26 4.87 

Engagement (Affective) The game makes learning fun. 0 0 0 0 30 5.00 

Cognitive Agility The game trains me to think fast. 0 0 0 1 29 4.93 

Creative Thinking The game helps me think creatively. 0 0 0 3 27 4.83 

Attention / Focus The game helps me stay focused in class. 0 0 0 1 29 5.00 

Engagement (Behavioral) The game makes me more active in learning. 0 0 0 4 26 4.87 

Usability The game is easy to understand and play. 0 0 0 0 30 5.00 

   Note: SD = Strongly Disagree (1), D = Disagree (2), N = Neutral (3), A = Agree (4), SA = Strongly Agree (5) 

 

The results are further visualized in Figure 6, which presents the graphical distribution of the mean scores across the assessed 

aspects. 

 

 
 

Figure 6. Mean scores of student perceptions across key learning dimensions 

 

User testing with 30 students showed highly positive responses across all seven assessed aspects namely collaboration, 

engagement, cognitive agility, creative thinking, attention/focus, behavioral engagement, and usability, as presented in Table 1 and 

Figure 6, with mean scores exceeding 4.8. Students perceived the game as enjoyable, easy to use, and effective in promoting 

teamwork, sustained focus, and rapid thinking. These findings confirm the game’s effectiveness as an engaging ice-breaking and 

collaborative learning tool for primary school students in Grades 4 to 6 

 

4.4 Revisions and Final Product 

 

Based on feedback obtained during user testing, several refinements were implemented. A confirmation pop-up was added to 

the Check All Answers feature to ensure that students intentionally chose to reveal all answers. Additionally, instructional text and 

layout elements were revised to improve clarity and readability. The finalized version of the digital word-guessing game, reflecting 

these improvements, is shown in Figure 6.  
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Figure 7. The final version of the digital word-guessing game 

 

 

5. DISCUSSION 

 

This study aimed to develop and examine a digital word-guessing game designed specifically for ice-breaking activities in 

primary classrooms using an AI-assisted rapid prototyping approach. The findings indicate that the developed game was perceived 

very positively by students across all assessed dimensions, including collaboration, engagement, cognitive agility, creative thinking, 

attention, behavioral engagement, and usability. These results suggest that short-duration, well-designed digital games can function 

as effective pedagogical micro-interventions rather than merely informal classroom warm-up activities. 

One notable contribution of this study is the reconceptualization of ice-breaking activities as intentional instructional tools 

grounded in digital game-based learning (DGBL) principles. While previous studies have highlighted the motivational benefits of 

ice-breaking activities [24], [32], they have largely treated such activities as supplementary or informal classroom practices. The 

present findings extend this body of literature by demonstrating that when ice-breaking activities are systematically designed as 

digital games, they can foster measurable outcomes related to student engagement, focus, and collaborative interaction. The 

consistently high mean scores across engagement-related dimensions indicate that the digital format amplified the pedagogical 

value of ice-breaking by combining enjoyment with cognitive and social involvement. 

The word-guessing game format also played a critical role in supporting students’ cognitive readiness. The requirement to infer 

answers based on descriptive clues under time constraints encouraged rapid semantic processing, spontaneous thinking, and 

collaborative problem-solving. These findings align with prior research highlighting the educational value of word-guessing games 

for vocabulary development and active learning [20], [21]. However, this study extends previous work by positioning word-

guessing games not as standalone instructional tools but as preparatory activities that prime students’ attention and cognitive 

engagement before formal learning begins. The high scores for cognitive agility and creative thinking suggest that such games can 

effectively activate students’ thinking processes within a limited time frame. 

From a methodological perspective, the use of a rapid prototyping approach supported by Canva AI proved to be effective for 

developing a classroom-ready digital learning tool. The iterative design process allowed for timely refinements based on direct 

classroom feedback, resulting in improvements to usability, clarity of instructions, and overall game flow. This finding supports 

the growing body of research advocating for user-centered and agile development models in educational technology design. 

Moreover, the use of an AI-powered, no-code platform demonstrates that meaningful digital learning tools can be developed 

without advanced programming expertise, lowering technical barriers for educators and enabling scalable innovation in 

instructional design. 

The findings also reinforce and extend existing DGBL literature. Consistent with previous studies, the game promoted 

collaboration and engagement through team-based interaction and immediate feedback mechanisms [13], [16]. Additionally, the 

sustained attention observed among students aligns with neuroscientific evidence suggesting that game-based environments 

enhance focus by activating reward and attention-related cognitive processes [19]. Unlike many prior studies that focus on full-

scale or long-term game-based interventions, this research highlights the effectiveness of short, targeted digital games embedded 

within regular classroom routines. 

From a practical standpoint, the results suggest important pedagogical implications for primary education. Teachers may adopt 

digitally designed ice-breaking games as efficient tools to create a positive classroom atmosphere, stimulate student readiness, and 

encourage collaboration without sacrificing instructional time. The rapid prototyping framework demonstrated in this study 

provides a replicable model for educators and instructional designers seeking to integrate AI-assisted tools into classroom practice 

in a flexible and context-responsive manner. 

Despite these contributions, this study has several limitations. The user testing was conducted in a single school context with 

a relatively small sample size, which may limit the generalizability of the findings. Additionally, the study relied primarily on 

students’ self-reported perceptions rather than comparative experimental measures of learning outcomes. Future research could 

involve larger-scale implementations across diverse educational settings and incorporate experimental or longitudinal designs to 

examine the sustained impact of digital ice-breaking games on learning performance. 

Future studies may also explore the integration of adaptive AI features, subject-specific content, or analytics-based feedback 

mechanisms to further enhance the effectiveness of digital ice-breaking activities. Investigating the use of similar rapid prototyping 
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approaches for other game genres or educational levels may also provide valuable insights into the broader applicability of AI-

assisted design in education. 

 

 

6. CONCLUSIONS 

 

This study developed and evaluated a Canva AI–based digital word-guessing game designed as an ice-breaking activity for 

primary school. The findings demonstrate that the game effectively fostered student collaboration, engagement, cognitive agility, 

creative thinking, attention, and usability, as reflected in consistently high student perception scores. By reconceptualizing ice-

breaking activities as intentional, design-driven pedagogical micro-interventions grounded in digital game-based learning principles, 

this study contributes both conceptually and methodologically to the literature. Furthermore, the use of an AI-assisted rapid 

prototyping approach highlights the potential of no-code platforms to support the efficient development of scalable, classroom-

ready digital learning tools. Overall, the results suggest that short-duration digital games developed through AI-supported design 

processes can serve as effective and practical strategies for enhancing classroom dynamics and student readiness in primary 

education. 
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