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Abstract 
This study investigates the efficiency of word puzzle games in enhancing the vocabulary skills of Grade 10 learners at Kapatagan National High School. Its main objective was to find out if using word puzzle games, in comparison to regular training, significantly enhances students' vocabulary skills. Non-equivalent control and experimental groups were used in a quasi-experimental design. The experimental group was exposed to digital word puzzle game interventions, while both groups completed pretests and posttests that assessed vocabulary skills. The experimental group's posttest scores were higher compared to those in the control group, indicating statistically significant improvements in vocabulary skills following the intervention. Students who played word puzzle games revealed improved vocabulary, word recognition, and correct usage. The control group, on the other hand, revealed little improvement, indicating that typical methods of instruction were not as effective in enhancing vocabulary use, retention and application in real-life situations. The study concluded that word puzzle games are effective instructional tools for improving vocabulary skills among Grade 10 learners. It is recommended that English teachers integrate word puzzle games into classroom activities to provide an interactive and motivating learning environment. Future research may investigate the use of similar game-based strategies across other language skills, grade levels, and educational contexts to further validate the effectiveness of integrating word puzzle games.
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1. Introduction 
	Vocabulary is essential to communication because people who have a large vocabulary are better equipped to express themselves and understand information. It is the capacity to understand and apply words in both spoken and written languages. Vocabulary has become common as a measure of language and cognitive skills, even though intelligence involves more than just word knowledge. In addition to recognizing nuances, connotations, and appropriate word usage in many contexts, mastery of vocabulary entails understanding of synonyms, antonyms, and term definitions. Having a strong vocabulary is important for effective communication and language proficiency, as it enhances both verbal and written communication. In this generation, many students from junior high school are often struggling with vocabulary acquisition because of the traditional method of instruction that mostly focuses on isolated word lists and repeated memorization. Austria and Velasco (2023) stated that when students read or listen to particular materials, it is noticeable that they have a very limited vocabulary in the second language. This might lead them to become distracted from what they are reading or hearing. Also, students sometimes struggle with how to correctly spell words or use them in sentences. Wright et al. (2006) stated that one type of media that can be used to teach vocabulary is a game. A game is an interesting, amusing, sometimes difficult activity where students engage and typically interact with others. They can learn things by playing games. Learners may become more confident in using English because they enjoy the game's activities and will probably use it naturally. Also, Students become more engaged in the learning process with the content that the teacher presents through games (Manurung, 2020). Teaching English vocabulary through games is a more effective and engaging instructional method. Jia et al. (2024) state that digital games can be used to achieve edutainment, which is the combination of learning and enjoyment. Because it increases students' interest and engagement and provides them with more opportunities to use and practice language, this method of teaching has gained popularity. Word search puzzle games have been the subject of many research studies. The first is one by Al-Furqon (2017). The purpose of this research is to determine whether playing the Word Search Puzzle Game has a meaningful impact on vocabulary instruction. The study's findings indicate that the Word Search Puzzle Game had a significant impact on vocabulary instruction because the calculated t-value was more than the t-critical value in the significance alpha of 5%. The second research by Vini (2023). The purpose of this study was to determine how effectively how Word Search Puzzles help in vocabulary acquisition. Through pre-experimental research, which consists of a pretest and posttest, the average pre-test score of 48.5, indicating a significantly low level of vocabulary ability. Despite the results of the previous studies by AlFuqon (2017) and Vini (2023) as cited by Tiyaningsih (2024), still, there is still a gap to be addressed; thus, the researchers studied and conducted a research titled “Word Puzzle Games: Its Efficiency Towards the Level of Vocabulary Skills among Grade 10 Learners.” In this study, the authors aimed to addressed the unsettled existing gap and validate the potential impact of integrating word puzzle games among Grade 10 students at Kapatagan National High School. This study used a digital application emphasizing prior vocabulary knowledge and student engagement in improving vocabulary skills.


2. Research objective
1. [bookmark: _Hlk231137663]The study aimed to determine the efficiency of Word Puzzle Games in the level of vocabulary skills among Grade 10 learners. Specifically, it sought to identify the technographic profile of the Grade 10 learners in terms of the number of devices used, types of devices used, and number of gaming applications played, and to determine the level of vocabulary skills of the respondents before and after playing word puzzle games.


3. Hypothesis 
This study proposed that there is no significant difference in the vocabulary skills among the group of respondents during pretest, there is no significant difference in the vocabulary skills among the group of respondents during pretest and posttest, there is no significant difference in the vocabulary skills among the group of respondents during posttest, and there is no significant relationship between the students' technographic profile and their level of vocabulary skills. 

4. Theoretical framework
This study is anchored on the following theories: Jean Piaget’s Constructivist Learning Theory (1964), John Sweller’s Cognitive Load Theory (1988), Stephen Krashen’s Input Hypothesis (1982), and Howard Gardner’s Multiple Intelligences Theory (1983). Constructivist Learning Theory by Piaget (1964) states that learners actively construct knowledge through exploration and experience. This relates to the study because word search puzzle games encourage students to discover new words, recognize patterns, and improve critical thinking skills. Cognitive Load Theory by Sweller (1988) explains that learning becomes more effective when unnecessary distractions are reduced. This theory supports the study because word search puzzle games present vocabulary in an organized and engaging way, helping students improve focus, memory retention, and vocabulary acquisition. Input Hypothesis by Krashen (1982) emphasizes that language learning occurs through comprehensible input in a low-anxiety environment. This is relevant to the study because word search puzzle games expose students to new vocabulary in a fun and stress-free setting, improving language comprehension and retention. Multiple Intelligences Theory by Gardner (1983) suggests that learners have different intelligences and learning styles. This theory supports the study because word search puzzle games develop linguistic, spatial, and logical thinking skills, making vocabulary learning more engaging and effective for diverse learners.

5. Research methodology
This study employed a quasi-experimental research design, specifically a non-equivalent groups design, to investigate the efficiency of word puzzle games on the vocabulary skills of Grade 10 learners in the form of a digital application. This method involved measuring pretest and posttest in learners' academic performance before and after using the Word Puzzle Games in the Grade 10 learners. The study's respondents were chosen using a purposive sampling technique. As part of the study six (6) sections were selected with a total of two hundred eighty- two (282) from Kapatagan National High School made up the participants. They were chosen according to pre-established standards pertinent to the study's goals. These standards guaranteed that the participants were suitable for assessing the efficiency of Word Puzzle Games.
Data analysis involved both quantitative and descriptive techniques. Pretest and posttest scores were analyzed using frequency, percentage distribution, mean, and paired-sample t-test to determine whether a significant difference existed between learners’ performance before and after the intervention.  Ethical considerations were strictly observed throughout the conduct of the study. To guarantee voluntary involvement, respondents' informed consent was obtained before any data was collected. The respondents were properly informed about the study's objectives, their participation role, and their freedom to discontinue participation at any moment without incurring any fees. In compliance with ethical research guidelines, the participants' rights and privacy were protected by the assurance of confidentiality and anonymity of responses.

6. Research findings
4.1 Technographic Profile of the Respondents
            	4.1.1 Number of Devices Used
The result shown in Table 4.1 reveals that majority of the respondents, accounting to 78% (n = 220), own only one device, while the remaining 22% (n = 62) own two devices. This indicates that most students have limited access to technological tools, primarily relying on a single device for both academic and personal use. The limited number of devices may reflect economic factors or personal preference for multifunctional gadgets such as smartphones, which serve as an all-in-one tool for communication, entertainment, and learning.

[bookmark: _Hlk229388065]Table 4.1 Technographic Profile of the Respondents in terms of Number of
                      Devices Used. (N = 282)
	Profile Indicator
	Categories
	Frequency
	Percentage

	Number of
	1
	220
	78%

	Devices Used
	2
	62
	22%


4.1.2 Devices Frequently Used
Table 4.2 reveals that the smartphone is the most commonly used device, reported by 63.1% (n = 178) of respondents. This is followed by tablets (23.0%), laptops (7.1%), and desktop computers (6.7%). The findings indicate that students rely on portable devices, particularly smartphones, to access online materials and engage in digital activities. The cost, accessibility, and usefulness of smartphones may explain their popularity among respondents. Smartphones are among the most commonly used technologies for communication, internet access, and school-related activities because the majority of students already own one. Students frequently use smartphones because they make it easy to access social media, internet resources, and educational applications at any time, wherever they are. This is supported by the study of Gikas and Grant (2019) found that students commonly use smartphones for academic purposes because they are portable, provide constant internet access, and support various educational applications. Smartphones enable learners to access course materials, communicate with peers, and engage in learning activities anytime and anywhere, making them a more practical option than laptops or desktop computers.

Table 4.2 Technographic Profile of the Respondents in terms of Device
                         Frequently Used (N = 282).
	Profile Indicator
	Category
	Frequency
	Percentage

	
	Desktop
	19
	6.7%

	Type of Device Used
	Laptop
	20
	7.1%

	
	Smartphone
	178
	63.1%

	
	Tablet
	65
	23.0%



4.1.3 Number of Gaming Application Played
Table 4.3 shows that the largest percentage of respondents (24.3%) used two gaming apps, indicating that students would rather play a few games than a large number. The smallest proportion of respondents, comprising (16.0%) reported playing five gaming applications, making it the least common category. This suggests that only a small portion of respondents are involved in extensive gaming across multiple platforms.


Table 4.3 Technographic Profile of the Respondents in Terms of Number of
                     Gaming Applications Played (N = 282).
	Profile Indicator
	Number of Gaming Application
	Frequency
	Percentage

	
	1
	65
	23.0%

	Number of
	2
	70
	24.3%

	Gaming
	3
	54
	19.0%

	Application
	4
	48
	17.0%

	
	5
	45
	16.0%



4.2 Level of Vocabulary Skills of the Respondents

          	  	4.2.1 Level of Vocabulary Skills of the Respondents During Pretest
Table 4.4 shows respondents' vocabulary skills before the intervention. In both groups, overall performance was low, indicating that students struggled to fully understand and apply vocabulary. Among the vocabulary skills, synonyms ranked the highest level for the experimental group, scoring 6.24, interpreted as partial mastery, and the control group scored 5.88, interpreted as low mastery. This suggests that students have relatively better recognition of word relationships, perhaps because of the familiarity and surface-level processing involved in identifying synonyms. On the other hand, the correct usage ranked the lowest among the vocabulary skills, were control group obtained a mean score of 2. 82 and the experimental group had a mean score of 3.29, which may indicate that students experience challenges in using vocabulary accurately in sentences. This helps explain Table 4.4, where students did better in identifying synonyms than in using words properly. It suggests that learners may already know some word relationships, but their understanding is still basic and focused more on recognition than real use. He also points out that using vocabulary correctly in sentences needs deeper understanding and more practice. This matches the results showing low scores in correct usage for both groups. It implies that students have difficulty applying words in real contexts, even if they recognize them. Overall, the findings suggest that students need more practice in using vocabulary in meaningful sentences to improve their skills.

Table 4.4 Level of Vocabulary Skills of the Respondents During Pretest
                                    (N = 282)
	Vocabulary Skill
	          Control Group
	      Experimental Group

	
	Mean
	SD
	Interpretation
	Mean
	SD
	Interpretation

	Synonyms
	5.88
	1.37
	Low Mastery
	6.24
	1.15
	Low Mastery

	Antonyms
	4.85
	1.93
	Low Mastery
	5.39
	1.7
	Low Mastery
	

	Analogy
	5.12
	1.77
	Low Mastery
	6.12
	1.79
	Low Mastery
	

	Correct Usage
	2.82
	1.68
	Low Mastery
	3.29
	1.89
	Low Mastery
	

	Overall
	18.7
	3.39
	Low Mastery
	3.39
	3.50
	Low Mastery
	


           Mean Range: <30.00
            	4.2.2 Level of Vocabulary Skills of the Respondents During Posttest
Table 4.5 shows that the experimental group vocabulary skills surpassed those of the control group. The experimental group achieved proficient mastery, with a mean score of 8.77 in synonyms, whereas the control group maintained partial mastery, with a mean score of 6.25. The intervention may have contributed to improvement given to the experimental group improve students’ understanding and their ability to recognize words with similar meanings. This gain might be explained by giving students additional opportunities to practice and strengthen synonyms awareness through vocabulary exercises that focus on word relationships. Research by Schmitt (2019) indicated that explicit practice with semantically related words, such as synonyms, significantly enhances learners’ vocabulary knowledge and depth of word understanding. Moreover, research on explicit vocabulary instruction by Morsi and Sivakami (2025) found that students who practiced vocabulary directly—using strategies like analyzing word parts, guessing from context, and studying synonyms—achieved higher vocabulary gains than those in regular instruction. This shows that deliberate, focused practice effectively improves vocabulary learning. On the other hand, the lowest score of the experimental group is in Antonyms with a mean score of 8.62, The findings suggest that understanding opposites remained slightly more challenging, this is connected with Wahyuni et al. (2021), who found that students often have trouble with antonyms because they can confuse words with opposite meanings. The study also showed that even if students know a word’s definition, they may still struggle to use it correctly in context, especially when the word is familiar or has multiple meanings. For the control group is in Correct Usage with a mean score of 5.49, showing that without guided activities, students struggled the most with applying words in context. This is supported by Bulaton and Mabit (2025), who found that students often have difficulties using words correctly in sentences due to limited interaction with meaningful materials and insufficient practice, resulting in frequent mistakes and confusion in contextual usage.

Table 4.5 Level of Vocabulary Skills of the Respondents During Posttest
                        (N = 282)   
	Vocabulary Skill
	          Control Group
	      Experimental Group

	
	Mean
	SD
	Interpretation
	Mean
	SD
	Interpretation

	Synonyms
	6.25
	1.1
	Partial Mastery
	8.77
	1.04
	Proficient Mastery  

	Antonyms
	5.9
	1.31
	Low Mastery
	8.62
	1.2
	Proficient Mastery

	Analogy
	5.81
	1.4
	Low Mastery
	10.2
	2.13
	Partial Mastery

	Correct Usage
	5.49
	1.36
	Low Mastery
	10.4
	2.29
	Partial Mastery

	Overall
	23.4
	2.55
	Low Mastery
	37.9
	3.76
	Developing
Mastery


             Mean Range: <30.00
 	4.3 Difference in the Vocabulary Skills Among the Respondents During 
                  Pretest 
Table 4.6 presents the results on vocabulary skills between the experimental and control groups before the intervention. The result comparing the pretest scores between the experimental and control groups yielded a p-value of 0.000000393, indicating a statistically significant difference in their initial vocabulary performance. The experimental group obtained a higher mean score of 21.0 and a standard deviation of 3.78 compared to the control group’s mean score of 18.7 and a standard deviation of 3.39. The results indicate a possible influence that the experimental group already had a slightly higher level of vocabulary proficiency. The difference, however, reflects initial variation rather than the effect of the treatment, as the intervention had not yet been introduced at this stage. The significant difference in the pretest scores between the experimental and control groups may be explained by a recent study of Alemu et al. (2024), which emphasized that pretest comparisons are used to determine baseline group characteristics. The study noted that when significant differences appear in pretest results, these differences indicate natural variations in learners’ initial abilities and should not be interpreted as effects of the instructional treatment. Additionally, research on experimental research design discussed by Rosyada et al. (2023), which highlights that pretest differences are expected in quasi-experimental studies where random assignment is limited.
     
          Table 4.6 Vocabulary Skills Among the Respondents During Pretest
	Group
	Mean
	SD
	p-value
	Interpretation

	Control
	18.7
	3.39
	
	

	
	
	
	0.000000393
	Significant

	Experimental
	21.0
	3.78
	
	


           Level of Significance: 0.05
4.4 Difference in the Vocabulary Skills Among the Respondents During 
                  Pretest and Posttest 

Figure 4.1 and Table 4.6 displays the vocabulary performance improvements of the control and experimental groups from pretest to posttest.  Overall, the finding shows that the vocabulary development of the two groups varied significantly. In Figure 4.1, the control group's vocabulary scores only slightly increased as shown statistically in Table 4.6, improved from 18.67 to 21.04, with a smaller mean difference of 4.77 (p < 0.001). The findings suggest that student development was limited and inconsistent, even though the posttest scores are slightly greater than the pretest scores. This suggests that vocabulary skills were only slightly improved by regular practice alone. On the other hand, the experimental group showed an enhancement after playing word puzzle games. Stronger and more consistent vocabulary performance is demonstrated by the posttest results, with a mean score of 37.94, which is obviously higher and more closely grouped than the pretest, with a mean score of 23.44, having a higher mean difference of 16.90 (p < 0.001). This implies that students learned vocabulary more successfully as a result of playing word puzzle games.
A study by Afandi and Feranty (2023) highlights that students' boost their vocabulary can be linked to the engaging and interactive word puzzle game exercise, which improved their word understanding as well as made studying more enjoyable. By boosting students' engagement and eagerness for studying, word puzzle games significantly increased their vocabulary in English. 

	



 

 
Figure 4.1 Distribution of Students’ Vocabulary Scores in Pretest and Posttest Between  
                   the Control and Experimental Groups.


          Table 4.7 Difference in the Vocabulary Skills Among the Respondents
                          During Pretest and Posttest 
	Group
	Mean Pretest
	Mean Posttest
	Mean Difference
	p-value
	Interpretation


	Experimental
	21.04
	37.94
	16.90
	0.001
	Significant

	Control
	18.67
	23.44
	4.77
	0.001
	Significant


         Level of Significance: 0.05

4.5 Difference in the Vocabulary Skills Among the Respondents During 
                  Posttest

         Table 4.8.1 presents the results on vocabulary skills between the experimental and control groups before the intervention.  The intervention may have contributed to improvement the result shows a significant difference in vocabulary skills between the two groups, with a p-value of 0.00000022. The experimental group achieved a markedly higher mean score of 37.9 and a standard deviation of 3.76 compared to the control group’s mean score of 23.4 and a standard of 2.55. The difference demonstrates that the intervention had a positive and meaningful impact on the vocabulary performance of the experimental group. The results of this study are aligned with earlier studies that have demonstrated the advantages of word-based games for vocabulary development.  For instance, Rokhmah et al. (2019) found that students who played a word game had higher vocabulary scores, with a mean score of 64, than the control group’s mean score of 52.5. Similarly, in the present study, the experimental group scored significantly higher, with a mean score of 37.9, than the control group’s mean score of 23.4. This shows that word puzzle games can develop vocabulary mastery by providing repeated exposure to new words while making learning enjoyable. Similarly, Caupayan and Revelo (2025) found that students who used the “Words‑of‑the‑Day” strategy scored significantly higher on vocabulary post-tests than those in the control group, showing that structured vocabulary activities improve learning outcomes.

     Table 4.8 Vocabulary Skills Among the Respondents During Posttest
	Group
	Mean
	SD
	p-value                   
	Interpretation

	Control   
	23.4                   
	2.55
	
	

	
	
	
	0.00000022                                                                 
	Significant

	Experimental
	37.9                   
	3.76                                               
	
	


    Level of Significance: 0.05
4.6 Relationship between the Technographic Profile and the Students’ Level
                  of Vocabulary Skills

Table 4.9 presents the results of the correlation analysis between the students’ technographic profiles and their level of vocabulary skills. The correlation analysis reveals no significant relationship between students’ technographic profiles and their vocabulary skills. All p-values exceeded the 0.05 level of significance, indicating that variables such as the number of devices used, types of devices used, and number of gaming applications did not significantly correlate with vocabulary performance. This implies that students’ access to or usage patterns of technological resources did not directly influence their vocabulary learning outcomes. According to a recent study by Yu, et al (2022), using technology alone cannot guarantee enhanced vocabulary outcomes; rather, the efficiency of technology-assisted vocabulary learning depends on several factors, such as how the technology is used, the type of instruction, and learners' profiles. This strengthens the idea that, in the absence of significant teaching strategies and practice, simply having access to or using technology does not significantly increase language learning performance. 

   Table 4.9 Relationship Between the Technographic Profile and the Students’ Level of                   
                    Vocabulary Skills
	Group
	Test Statistics
	p-value
	Interpretation

	Number of Devices Used
	ρ = 0.0044
	0.9177
	Not Significant

	Types of Device Used
	H = 0.1123
	0.9903
	Not Significant

	Number of Gaming Applications
	r = -0.0004
	0.9922
	Not Significant




7. Discussion 
The study examined the efficiency of word puzzle games in improving the vocabulary skills of Grade 10 learners at Kapatagan National High School through a quasi-experimental design. The findings revealed that both the control and experimental groups demonstrated low mastery during the pretest, indicating that students initially struggled with vocabulary recognition and proper word usage. However, after the intervention, the experimental group showed a significant improvement in their posttest scores compared to the control group. This suggests that the integration of digital word puzzle games effectively enhanced learners’ vocabulary skills, particularly in synonyms, analogies, and correct usage of words. The improvement in the experimental group may be attributed to the interactive and engaging nature of word puzzle games. These games encouraged active participation, repeated exposure to vocabulary words, and meaningful learning experiences.
 The findings support the theories of Piaget, Sweller, Krashen, and Gardner, which emphasize active learning, manageable cognitive load, comprehensible input, and diverse learning styles. Moreover, the results agree with previous studies stating that game-based learning increases students’ motivation, engagement, and vocabulary retention. Furthermore, the study showed that most respondents commonly used smartphones and had exposure to different gaming applications. This indicates that learners are already familiar with digital platforms, making word puzzle games an appropriate and accessible instructional tool. Overall, the findings demonstrate that word puzzle games can provide a more enjoyable and effective alternative to traditional vocabulary instruction.
 


8. Conclusion 
Based on the findings of the study, it was concluded that word puzzle games are effective instructional tools in improving the vocabulary skills of Grade 10 learners. The experimental group performed significantly better during the posttest compared to the control group, proving that game-based learning positively influences vocabulary acquisition, retention, and word usage. The study further concludes that integrating interactive digital activities into English instruction can increase students’ motivation, engagement, and participation in learning. Therefore, word puzzle games may serve as an effective strategy for enhancing vocabulary development among learners.

9. Suggestion 
The researchers recommend that English teachers integrate word puzzle games into classroom activities to create a more engaging and interactive vocabulary learning environment. Schools may also encourage the use of educational digital applications that support vocabulary development and language learning among students. Students are encouraged to continue using word puzzle games outside the classroom to strengthen their vocabulary knowledge and improve word retention. Furthermore, future researchers may conduct similar studies involving other grade levels, language skills, or educational settings to further validate the effectiveness of game-based learning strategies. They may also explore other forms of educational games and compare their effectiveness with word puzzle games in improving students’ academic performance.
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