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Abstract 
This study evaluated the effectiveness of a mobile application in enhancing the vocabulary performance of 
Grade 8 students at Busay National High School, particularly in determining word meanings through 
synonyms, antonyms, examples, and inference. It was anchored in the Cognitive Theory of Multimedia 
Learning and Mobile-Assisted Language Learning. A quasi-experimental one-group pre-test and post-test 
design was employed with 43 purposively selected students, comprising 22 males and 21 females. Data were 
collected using an adapted and pilot-tested vocabulary assessment, Quizizz as the instructional and 
assessment application, and an adapted survey questionnaire administered through Google Forms. The mean, 
standard deviation, dependent-samples t-test, and frequency distribution were used for data analysis. Results 
showed that the students’ overall mean score increased from 19.837 in the pre-test to 31.302 in the post-test. 
The paired-samples t-test yielded a t-value of 33.56660868 and a two-tailed probability value of 5.77627E-
32, indicating a statistically significant improvement after the intervention. Students also reported highly 
favorable experiences with the application, reflected in an overall weighted mean of 4.65, particularly in 
vocabulary development, confidence, participation, engagement, and motivation. The study concluded that 
appropriately facilitated mobile applications and multimedia-based activities can effectively supplement 
conventional vocabulary instruction. It recommends integrating suitable mobile applications into vocabulary 
lessons, strengthening teachers’ competence in technology-supported instruction, using enriched vocabulary 
exercises, and establishing classroom rules to minimize distractions. The study supports SDG 4—Quality 
Education by promoting accessible, engaging, and technology-assisted literacy development. It contributes 
to educational, digital, and institutional sustainability by encouraging the purposeful use of available 
technologies and reusable instructional resources to support continuing language development. 

Keywords: Cognitive Theory of Multimedia Learning; Context Clues; Mobile Application; Mobile-Assisted 
Language Learning; Quizizz; Vocabulary Development 

1. Introduction  

Vocabulary is fundamental to language learning, reading comprehension, written communication, and academic 
achievement. However, Filipino learners continue to experience difficulties in reading and vocabulary, as reflected 
in the Philippines’ low performance in the Program for International Student Assessment. In response, educational 
policies and programs have promoted literacy development and technology-supported instruction. This study 
examines the use of a mobile application to enhance Grade 8 students’ vocabulary, particularly their ability to 
determine word meanings through synonyms, antonyms, examples, and inference. It is grounded in the Cognitive 
Theory of Multimedia Learning and Mobile-Assisted Language Learning and responds to the need for accessible, 
engaging, and context-responsive vocabulary instruction at Busay National High School.  
 
Vocabulary is an essential component of language proficiency because learners cannot communicate ideas clearly 
or understand texts without adequate knowledge of words. Vocabulary knowledge is strongly associated with 
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reading comprehension, making it necessary for literacy development and further academic learning. According 
to Principles for Teaching Vocabulary (2021), there is a strong correlation between vocabulary knowledge and 
reading comprehension. The Philippines ranked last in reading comprehension among the 79 countries that 
participated in the Program for International Student Assessment. The Department of Education consequently 
supports the Every Kid a Reader Program (DO 14, S. 2018), which aims to develop Filipino learners who can 
read and write at their appropriate grade levels. Literacy is also necessary for acquiring the knowledge and skills 
required to achieve sustainable development, peace, employment, and financial stability. Since readers cannot 
understand texts without knowing the meanings of most words, vocabulary instruction is central to strengthening 
comprehension and broader literacy outcomes. Mobile learning offers a possible response to these needs. It 
integrates modern education, computer networks, mobile communication, and multimedia technologies while 
providing portability and accessibility beyond the limitations of conventional distance learning. Mobile 
applications have become popular resources for vocabulary acquisition because they allow learners to access 
instructional content flexibly. However, the implementation of mobile learning remains developing, and its 
conceptual and instructional dimensions require further investigation (Kukulska-Hulme, 2002). The use of 
communication devices in classrooms may improve student learning and instructional practices. The DepEd 
Computerization Program (DCP) (DO 78, S. 2010) supports this direction by providing public schools with 
technologies intended to strengthen teaching and learning and address the demands of the 21st century. 
Accordingly, the present study investigates whether a mobile application can enhance the vocabulary performance 
of Junior High School students. 
 
Vocabulary contributes to reading, writing, speaking, and listening because meaningful communication depends 
on understanding and using words appropriately. Vocabulary is a significant predictor of reading comprehension 
Baumann, Kame'enui, & Ash (2003) and student performance Stahl & Fairbanks (1986). Learners with broader 
vocabularies can understand more complex texts and produce more sophisticated written communication. 
Vocabulary is not an isolated skill but part of what Thorndike (1917) termed “a cooperation of many forces”. 
Effective vocabulary instruction therefore integrates structural, contextual, and morphemic analysis Baumann et 
al. (2003); Brusnighan & Folk (2012), oral language channels (Beck & McKeown (2007), text-based discussion 
and interaction (Lennox, 2013), and the development of word appreciation and consciousness (Graves & Watts-
Taffe, 2008). Context clues are textual information that helps readers infer the meanings of unfamiliar or unusual 
words (Wongwiwattana, 2021). They may appear within the sentence containing the unfamiliar term or in 
surrounding sentences. Because much vocabulary is acquired through reading, learners must be able to recognize 
and apply contextual information without immediately consulting a dictionary (Wongwiwattana and 
Watanapokakul, 2021). The commonly used context clues examined in this study are synonyms, antonyms, 
examples, and inference (Wongwiwattana and Watanapokakul, 2021). Traditional classroom instruction once 
relied predominantly on textbooks, chalkboards, and teacher-directed delivery Beale (2007) and Klopfer (2008) 
as cited by Gholami and Azarmi (2012). Mobile applications extend instruction beyond these limitations. A 
mobile app's accessibility, usability, and adaptability can increase motivation and support continuous learning 
Zou and Li (2015), particularly when learners have insufficient classroom time to practice language skills (qtd. 
Ma and Yodkamlue, 2019). Studies comparing digital vocabulary tools with paper flashcards (Basoglu & 
Akdemir; Azabdaftari & Mozaheb; Nikoopour & Kazemi) as cited by Harger (2020) suggest that vocabulary 
applications may improve learning more effectively than conventional flashcards (Harger, 2020). Multimedia 
resources can provide videos, sounds, pictures, animation, interactive tasks, and flexible access that are 
unavailable in many conventional materials. Research conducted by Al-Seghayer (2001) has examined how these 
features support vocabulary learning. The development of mobile and wireless computing has transformed 
knowledge delivery from distance learning to electronic learning and, eventually, mobile learning. Pęcherzewska 
and Knot (2007) identified mobile devices as frequently used portable learning tools, while Tayebinik and Puteh 
(2012) emphasized their convenience and availability for educational purposes. Mobile technologies may support 
instruction Roschelle (2002), strengthen place-based learning (Squire et. al. (2007), and enhance learning (Squire 
and Dikkers, 2012). In language education, they can provide access to authentic materials, communicative 
practice, and meaningful task completion Chinnery (2006). Nevertheless, mobile technologies are generally 
regarded as supplementary resources rather than complete replacements for established teaching tools (Kukulska-
Hulme, 2002; Waycott et. al, 2005). 
 
Locally, the study addresses the vocabulary needs of Grade 8 learners at Busay National High School in Cebu 
City. The school has instructional facilities, including speech and computer laboratories and portable tablets, that 
can support technology-assisted learning. Despite the availability of such resources, learners require interventions 
that can improve vocabulary performance through engaging and accessible activities. Nationally, the study 
responds to declining reading comprehension and supports the literacy objectives of the Every Kid a Reader 
Program (DO 14, S. 2018). It is also aligned with the DepEd Computerization Program (DCP) (DO 78, S. 2010), 
which promotes the use of appropriate technologies in public schools. Globally, education has been affected by 
technological developments that allow faster communication and wider access to information. Teachers are 
expected to prepare learners with the knowledge and skills required for global competence Higgins (2008). Such 
preparation requires changes in instructional tools and practices, although technologies must be integrated 
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meaningfully into existing curricula rather than treated as isolated innovations Jackson (2004). Global education 
increasingly emphasizes independent learning, changing teacher–student relationships, and the role of information 
and communications technology (Adams & Carfagna, 2006). Flexible mobile resources can engage and motivate 
learners who require learning opportunities that accommodate competing demands Boyle (2003), as cited by Ally 
(105). In collaborative settings, handheld technologies can help learners recognize gaps in their knowledge and 
improve task understanding and performance Soloway and Norris (2005) (Using handheld computers in the 
classroom: Concrete visions). The 21st-century learner must not only possess information but also know how to 
locate, evaluate, and apply it in solving problems Higgins (2008), qtd. in Adams and Carfagna (2006). Mobile 
learning therefore represents an increasingly relevant approach to language and vocabulary education. 
 
The study is anchored in the Cognitive Theory of Multimedia Learning and Mobile-Assisted Language Learning. 
The Cognitive Theory of Multimedia Learning is based on the multimedia principle, which proposes that learners 
understand information more deeply when words and pictures are meaningfully combined rather than when words 
are presented alone (Mayer, 2009). The theory assumes that auditory and visual information are processed through 
separate channels, that each channel has a limited capacity, and that learning requires the active selection, 
organization, and integration of information with prior knowledge. In research from L. (2020) stated that Mayer 
(2009) provides experimental support for presenting multimedia content in ways that do not overload working 
memory. Effective strategies include illustrating words with pictures, presenting related words and images near 
each other, and displaying corresponding information simultaneously. Mobile applications can operationalize 
these principles through combinations of text, sound, pictures, video, animation, and interactive activities. Their 
effectiveness depends not merely on the medium but on the instructional strategy used to organize and present 
content. As mentioned by Rezaei et al. (2014), mobile applications can support learning by providing varied 
activities for presenting and practicing content. Mobile-Assisted Language Learning refers to language learning 
facilitated by portable devices. According to Kukulska-Hulme and Shield (2002) MALL differs from computer-
assisted language learning because personal and portable devices permit continuity, spontaneity, and 
communication across different learning contexts. Evidence indicates that MALL can support vocabulary learning 
Ogata et al. (2010), as cited by Rahimi and Miri (2014), student collaboration (Dias, 2002), communicative 
competence and motivation (Cooney and Keogh, 2007), and peer-assisted learning (Lan et. al. 2015). Mobile 
phones have also been associated with language learning generally (e.g., Rosell-Aguilar, 2007; Fallahkhair et. al. 
2007), language-skill development (e.g., Chen and Chang, 2011; Chang and Hsu, 2011), positive attitudes and 
motivation (e.g., Huang et al., 2012), and communication, collaboration, and shared knowledge construction 
(Joseph and Uther, 2009). Although MALL research has frequently concentrated on teacher-led activities, 
learners’ independent use of language applications has received less attention (Steel, 2012). Such applications are 
used because of their accessibility, convenience, and ease (Steel, 2012). They allow learners to review vocabulary 
without strict time or location restrictions and to work at a pace appropriate to their proficiency and retention. One 
early mobile language-learning initiative was the Stanford University learning laboratory’s Spanish program in 
2001 Brown as cited in Valarmathi (2011). Mobile learning can make waiting time productive, support repetition, 
and allow learners to apply knowledge immediately. Content, availability, and accessibility influence the use of 
mobile phones for vocabulary instruction Makoe and Shandu (2018), while learning beyond classroom boundaries 
is a major advantage of mobile phones and applications Basal et al. (2016). Conceptually, the study assumes that 
multimedia-based mobile activities can strengthen learners’ understanding of vocabulary through contextual 
clues. The intervention therefore combines multimedia principles, mobile accessibility, and enriched exercises 
involving synonyms, antonyms, examples, and inference. 
 
Although mobile technologies have produced generally positive learning outcomes, questions remain concerning 
their sustained effectiveness and whether improved performance results from lasting instructional value or 
temporary enthusiasm for a new device. Mobile learning is still in an evolving stage, and further investigation is 
necessary to clarify its pedagogical value (Kukulska-Hulme, 2008). Research has also frequently underestimated 
the vocabulary resources of English and the role of mobile applications in learners’ independent language 
development. Existing MALL studies have focused largely on teacher-directed mobile learning, leaving students’ 
experiences and application use comparatively underexamined (Steel, 2012). Traditional vocabulary instruction 
may restrict opportunities for creative practice, repeated exposure, personalized pacing, and learning beyond 
classroom time. The present study addresses these limitations by evaluating a mobile application in an actual 
Junior High School setting. It specifically investigates students’ performance before and after the intervention, 
the significance of any performance difference, and their experiences while using the application. The study is 
therefore justified by the need for a context-responsive intervention that can strengthen vocabulary through 
synonyms, antonyms, examples, and inference. Its findings are intended to provide the basis for enriched 
vocabulary exercises appropriate to Grade 8 learners at Busay National High School. 
 
The study is directly aligned with SDG 4 – Quality Education, which promotes inclusive and equitable education 
and lifelong learning opportunities. Sustainable Development Goal 4| Department of Economic and Social Affairs 
(SDG 4) (2019) emphasized that all learners should have access to high-quality and inclusive education. By 
supporting vocabulary development, reading comprehension, and access to technology-assisted instruction, the 
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study contributes to literacy and more effective participation in learning. The use of a mobile application may 
provide learners with additional opportunities to practice vocabulary inside and outside the classroom, thereby 
supporting flexible and continuing learning. The study also supports the educational use of digital resources 
envisioned in national technology initiatives. Its emphasis on accessible multimedia instruction connects quality 
education with responsible technological integration rather than treating mobile devices solely as communication 
or entertainment tools. 
 
The study contributes primarily to educational sustainability by developing an instructional approach that may 
strengthen vocabulary, reading comprehension, learner participation, and continued language development. 
Enriched vocabulary exercises can provide teachers with reusable learning materials and offer students repeated 
opportunities to practice essential literacy competencies. It contributes to technological and digital sustainability 
by examining how available mobile devices and school technologies can be used purposefully for instruction. The 
study encourages the integration of applications into existing teaching practices while recognizing that technology 
should supplement, rather than automatically replace, established instructional methods. The research also has 
relevance to socio-economic sustainability because literacy and language proficiency influence learners’ ability 
to access information, continue their education, and prepare for future employment. Improving vocabulary may 
therefore support both present academic performance and longer-term participation in social and economic life. 
At the institutional level, the study can guide school administrators and teachers in selecting appropriate 
technology-supported vocabulary strategies. It may also provide future researchers with a basis for examining 
mobile learning, multimedia instruction, and language development in other educational contexts. 

2. Material and methods 

2.1 Research Design 
The study used a quasi-experimental one-group pre-test and post-test design. The participants were not randomly 
assigned because an existing class was selected for the intervention. Their vocabulary performance was measured 
before and after using the mobile application, and the resulting scores were compared to determine whether a 
significant difference occurred. The pre-test was administered through a paper-and-pencil assessment. After the 
vocabulary lesson and mobile application intervention, the same group completed a post-test using the application. 
A survey questionnaire administered through Google Forms was also used to examine the students’ experiences 
with mobile-assisted vocabulary learning. 
 
2.2 Locale of the Study 
The study was conducted at Busay National High School, a public secondary school located along Trans Central 
Road in Busay, Cebu City, Central Visayas. The school, formerly known as Busay Rural High School, serves 
Junior and Senior High School learners under the K to 12 Program. Busay National High School belongs to North 
District 3 of the Division of Cebu City. At the time of the study, it had 354 Junior High School students, 135 
Senior High School students, 19 teachers, and one school principal. The school had facilities that could support 
technology-assisted learning, including a library, a Technology and Livelihood Education laboratory, a speech 
laboratory, Junior and Senior High School computer laboratories, and portable tablets. 
 
2.3 Respondents of the Study 
The respondents were Grade 8 students enrolled at Busay National High School during the school year 2022–
2023. The Grade 8 level consisted of two sections, Faith and Patience. Grade 8 Patience was selected because its 
members matched the respondent profile required by the study and could provide the necessary data. A total of 
43 students participated, comprising 22 males and 21 females. All learners in the selected section were included 
in the study. 
 
2.4 Sample and Sampling Procedure 
Purposive sampling was used to select the respondents. This procedure involves choosing participants for a 
specific research purpose. Grade 8 Patience was selected because the entire class met the characteristics required 
for the investigation and was considered appropriate for measuring vocabulary performance before and after the 
intervention. The study therefore used the whole population of the selected section rather than randomly choosing 
individual students from the Grade 8 level. 
 
2.5 Research Instrument 
The study used an adapted vocabulary assessment that underwent pilot testing with another Grade 8 section from 
the same school. The pilot test was conducted to determine whether the items were understandable to the students 
and to assess the instrument’s face validity. The assessment measured vocabulary performance through context 
clues involving synonyms, antonyms, examples, and inference. It was administered as a paper-and-pencil pre-test 
before the intervention and as a post-test after the use of the mobile application. Quizizz was used as the 
instructional and assessment application. It allowed the researcher to present quizzes as live, timed activities or 
assigned exercises with deadlines. Students could review their responses after completing the assessment, while 
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the application compiled their results into a spreadsheet for performance analysis. An adapted and modified survey 
questionnaire was also used to determine the students’ experiences with the mobile application. The questionnaire 
was administered through Google Forms, and the responses were subjected to statistical analysis as bases for the 
conclusions and recommendations. 
 
2.6 Data Gathering Procedure 
Before collecting the data, the researcher obtained written permission from the principal of Busay National High 
School. Consent and assent forms were also distributed to the parents and students involved in the study. After 
approval was secured, the researcher explained the study’s purpose to the participants. The adapted assessment 
was first pilot-tested in another Grade 8 section. The paper-and-pencil pre-test was then administered to the 
respondents to determine their initial vocabulary performance. After collecting the pre-test results, the researcher 
conducted the lesson and integrated the mobile application into vocabulary instruction. The post-test was 
subsequently administered, and the students’ scores before and after the intervention were compiled for 
comparison. The respondents then completed the adapted and modified survey questionnaire through Google 
Forms to describe their experiences while using the mobile application. After data collection, the results were 
computed, analyzed, and interpreted. The findings were used as the basis for developing enriched vocabulary 
exercises. 
 
2.7 Data Analysis Techniques 
The study used the mean, standard deviation, dependent-samples t-test, and frequency distribution to analyze the 
collected data. The mean was used to determine the students’ vocabulary performance before and after the 
intervention. The standard deviation measured the dispersion of scores in the four context-clue areas: synonyms, 
antonyms, examples, and inference. The dependent-samples t-test was used to determine whether a significant 
difference existed between the students’ pre-test and post-test performance. The null hypothesis was tested at the 
0.05 level of significance. Frequency distribution was used to summarize the students’ responses regarding their 
experiences with the mobile application. Their responses were measured using a five-point Likert scale. The 
assessment scores were also described using the total number of items, mean, standard deviation, highest score, 
and lowest score. 
 
2.8 Ethical Considerations 
The researcher secured permission from the school principal before conducting the study. Parents were provided 
with informed consent forms, while the participating students received informed assent forms. The purpose and 
procedures of the study were explained to the respondents before the assessments and intervention were 
administered. 

3. Results and Discussion  

3.1 Vocabulary Performance Using Context Clues 
3.1.1 Performance Before Using the Mobile Application 

Before the intervention, the students obtained mean scores of 5.02 for synonyms, 5.02 for antonyms, 4.00 for 
examples, and 5.79 for inference out of 10 items in each category. The highest scores were 7 for synonyms and 
antonyms, 5 for examples, and 8 for inference, while the lowest score in every category was 3. These results 
showed that the students’ initial vocabulary performance was relatively low and indicated a need for intervention. 
The findings suggest that the students experienced difficulty learning and applying English vocabulary through 
traditional paper-based activities. Conventional language-teaching methods may be less effective for the current 
generation of learners, as mobile applications increasingly replace classroom flashcards (Harger, 2020). 
Appropriate technology integration and innovative learning approaches are therefore increasingly important in 
education (Demir and Akpınar, 2018). 
 

3.1.2 Performance After Using the Mobile Application 
After the intervention, the students’ mean scores increased to 8.21 for synonyms, 7.37 for antonyms, 8.21 for 
examples, and 7.51 for inference. The highest scores were 9 for synonyms, examples, and inference and 7 for 
antonyms, while the lowest scores were 7 for synonyms and examples, 3 for antonyms, and 6 for inference. The 
higher post-test scores demonstrated improved vocabulary performance across all four context-clue competencies. 
The improvement indicates that the mobile application was effective in teaching context clues. Suwantarathip and 
Orawiwatnakul (2015) similarly found that students who received vocabulary instruction through SMS performed 
better than those who completed paper-based classroom activities. Saran and Seferoglu (2010) also reported better 
follow-up scores among students who received vocabulary lessons through SMS and MMS containing text, 
pictures, and sounds. Basoglu and Akdemir (2010) found that learners who studied vocabulary through a mobile 
application performed significantly better than those who used flashcards. Although Stockwell (2010) observed 
no statistically significant difference between learning through mobile devices and personal computers, most 
students preferred mobile phones. Mobile applications can make vocabulary activities more engaging, attract 
learners’ attention, and lower affective barriers, allowing students to focus more effectively on instructional 
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content. They may also function as motivational tools in various educational activities (qtd. by Jamal et al., 2021). 
However, teachers must guide students in using such applications to ensure that learning remains successful and 
meaningful, according to Klimova (2019). 
 

3.1.3 Significant Difference Between Pre-Test and Post-Test Performance 
The overall mean score increased from 19.837 in the pre-test to 31.302 in the post-test. The paired-samples t-test 
yielded a t-value of 33.56660868 with 42 degrees of freedom and a two-tailed probability value of 5.77627E-32. 
Since the probability value was below the 0.05 significance level, the null hypothesis was rejected. The result 
confirmed a statistically significant difference between the students’ performance before and after using the 
mobile application. The substantial increase in vocabulary scores indicates that mobile-assisted learning was more 
effective than the traditional approach used before the intervention. This coincides with the study from Oberer 
and Erkollar (2013) and Hwang and Chang (2011) as cited by Demir and Akpinar (2018). According to Hwang 
and Chang (2011), mobile learning increases student engagement and improves academic achievement. The 
successful integration of the application therefore supported vocabulary development through synonyms, 
antonyms, examples, and inference. 
 
3.2 Students’ Experiences Using the Mobile Application 
The students reported highly favorable experiences with mobile-assisted vocabulary learning, as shown by an 
overall weighted mean of 4.65. Their responses indicated strong agreement that the application supported 
vocabulary development, practice, confidence, class participation, motivation, and engagement. The results 
further showed that the application contributed to improved performance, a more engaging learning environment, 
and increased motivation. The favorable responses indicate that mobile-assisted learning was perceived as useful, 
personalized, and learner-centered. Kukulska-Hulme (2002) and Shield, as reported by Metierre (2021), indicated 
that students favor using mobile devices for vocabulary development and that mobile-assisted learning produces 
beneficial outcomes. Godwin-Jones (2011), Rezaei et al.(2014), Nisbet & Austin (2013) as cited by Harger (2020) 
also provided evidence supporting mobile applications for vocabulary learning. Smartphones are particularly 
appropriate for personalized and informal learning (Harger, 2020), while their interactive features can increase 
interest in vocabulary acquisition. Mobile phones have become an important means through which contemporary 
learners access knowledge and information, according to Wisnuwardana (2019) as cited by Metierre (2021). 
Educators must therefore integrate mobile-based informal learning into classroom language instruction. Students’ 
perceptions of the benefits of mobile applications may also encourage their installation and continued use 
Stefanska and Wanat (2017) as cited by Metierre (2021). 

4. Conclusion & Recommendations  

The study concluded that integrating Mobile-Assisted Language Learning and the Cognitive Theory of 
Multimedia Learning into vocabulary instruction was effective in improving the performance of Grade 8 students 
at Busay National High School. The students obtained higher scores after using the mobile application, 
demonstrating improved ability to determine the meanings of unfamiliar words through synonyms, antonyms, 
examples, and inference. The statistically significant difference between the pre-test and post-test results 
confirmed that the mobile application was more effective than the traditional paper-and-pencil activities used 
before the intervention. The students’ favorable experiences further showed that mobile-assisted instruction made 
vocabulary learning more engaging, increased their motivation and confidence, encouraged active classroom 
participation, and provided additional opportunities to practice and review vocabulary. These findings establish 
that appropriately facilitated mobile applications and multimedia-based activities can serve as effective 
supplementary tools for developing vocabulary knowledge among Junior High School learners.  

Teachers should integrate appropriate mobile applications and other instructional technologies into vocabulary 
lessons to provide learners with interactive, engaging, and accessible opportunities for language practice. Since 
students are familiar with portable digital devices, teachers should guide them in using these technologies not only 
for communication and entertainment but also for meaningful academic learning. Language teachers should 
become knowledgeable about the functions and instructional uses of available vocabulary applications, carefully 
select applications that correspond with lesson objectives, and maintain a positive attitude toward technology-
supported instruction. The enriched vocabulary exercises developed from the findings may be used to provide 
further practice in identifying meanings through synonyms, antonyms, examples, and inference. School 
administrators should support teachers in improving technology-based teaching practices, while clear classroom 
rules should be established before mobile devices are used to reduce distractions and ensure that the applications 
promote active and purposeful learning. Future researchers may also use the study as a basis for further 
investigations and for improving technology-assisted vocabulary instruction in other educational settings.  
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5. Compliance with ethical standards  

The study complied with institutional ethical requirements by securing approval from the school principal and 
obtaining informed consent from parents and informed assent from participating students. Participation was 
voluntary, and respondents’ information was treated confidentially and used solely for research purposes. The 
researcher assumes responsibility for the accuracy, originality, and proper attribution of the work, acknowledges 
all individuals who contributed to the study, observes applicable copyright requirements, and declares no conflict 
of interest. 
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