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ABSTRACT 
 

In Pakistan, EFL/ESL learners seek to improve their language skills through 

formal and informal means. Embracing AI, a key aspect of Industry 4.0, can 

empower the youth to become independent and efficient in language 

learning. This study aims to gauge the effectiveness of generative AI tools in 

learning vocabulary and evaluate ESL learners’ user experiences and 

perceptions. Involving 12 students from a public sector university in 

Rawalpindi, this study has employed the case study approach with a 

triangulation design. The quantitative data is collected using pre and post-

tests and the qualitative data is collected using semi-structured interviews. 

Between the pre-test and the post-test, the participants engaged with 

ChatGPT focusing on the 3 Cs of 21st-century skills i.e. communication, 

creativity, and critical thinking, following the Cognitive Taxonomy model by 

Anderson and Krathwohl (2001), for four weeks. The quantitative results 

(pre-test: M=18.08, SD= 6.598 and post-test: M=31.33, SD=6.946) reveal 

a substantial difference of 13.25 between the mean scores which indicates a 

considerable growth in participants’ vocabulary after the intervention. 

Whereas, qualitative results indicate positive experiences and perceptions of 

using ChatGPT for vocabulary learning, while challenges include response 

reliability, time management, and user suspicion of AI chatbot accuracy. 

Thus, the study concludes that ChatGPT and other similar AI-powered tools 

can be the panacea for language learning and teaching in the 21st-century 

world, given their appropriate and systematic use. This research can aid in 

developing effective teaching methodologies and integrating AI tools in 

language learning curricula, benefiting learners, researchers, and educators. 
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Introduction  
 

The Fourth Industrial Revolution, also known as Industry 4.0 had a significant 

impact on education, requiring a new approach to education and training. 

As Farhat (2023) argued that as a key outcome of this industrial revolution, 

Education Technology (henceforth, EdTech) leverages digital tools to 

enhance teaching and learning processes, making education more adaptive, 

interactive, and aligned with the needs of the modern world. Artificial 

Intelligence (henceforth, AI) plays a crucial role in EdTech. According to De 

la Vall & Araya (2023), the application of AI in education (AIEd) had a 

positive impact on pedagogy through technical advancements and 

theoretical innovations. It has attracted considerable attention due to its 

numerous advantages for learners, such as personalized learning pathways, 

enhanced accessibility, increased motivation, support for active and self-

directed learning, and access to a wide range of educational resources. For 

instance, it is being used to create adaptive testing systems that can adjust the 

difficulty of questions based on the student's responses which helps to 

identify knowledge gaps and provide targeted feedback to students. As with 

all other EFL/ESL learners, Shahzada et al. (2012) argue that, even after 

significant investments of time and resources, the majority of Pakistani 

students struggle with English language proficiency and their skills in second 

language/s are not well-developed. So, second language users constantly try 

to improve their language skills, especially vocabulary through formal and 

informal means.  

 With time, utilizing AI technologies for language learning is becoming 

common among autonomous language learners. As Woo and Choi (2021) 

pointed out learning and teaching of SLs have been revolutionized by a 

greater emphasis on individualized learning and rapid developments in AI as 

it provides immediate feedback on language skills, helping students improve 

pronunciation, grammar, and vocabulary. Moreover, as they include 

interactive roleplay, narrative, and simulated text messaging features, 

chatbots are useful tools for assisting students with the challenges of using a 

second language. One of them is ChatGPT and Paul et al. (2023) argue that 

AI-based tools like ChatGPT have revolutionised how customers think, act, 

and live in the post-pandemic world. Language translation, code generation, 

chatting, and content production are just a few of the many uses of ChatGPT. 

Interestingly, it performs all the tasks carried out by the previous AI tools 

individually. Thus, it has a great deal of potential to be utilised as a single, 

all-purpose tool to enhance English vocabulary instead of different AI tools 

for developing each type of vocabulary. 

 Hence, the present case study focuses on ascertaining the advantages 

and disadvantages of AI in ESL learning and teaching, as well as exploring 
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recommendations for Pakistani ESL learners to capitalize on the advantages 

and overcome the associated challenges.  

 

Research Questions 

The research questions for the study are:  

● How effective is ChatGPT for learning vocabulary for undergraduate ESL 

Learners? 

● What are the experiences and perceptions of the selected ESL learners 

about ChatGPT for learning vocabulary? 

 

Significance of the Study 

The present study explores the case of ChatGPT use for Online Informal 

Learning of English (OILE). Paul et al. (2023) noticed that ever since its 

launch, ChatGPT has generated a great deal of discussion regarding its 

primary characteristics, benefits, and potential downsides, Therefore, a study 

on this technology can contribute to the identification of specific methods for 

efficiently increasing English vocabulary and the development of solutions 

that are practical for learners. Since AI-powered bots are quite a new 

phenomenon there is a dearth of research on their role in language education 

in Pakistan. The present study is significant because it is a thorough 

multidimensional study of AI-based language learning practices and their 

impact on English vocabulary at the undergraduate level. Moreover, it 

contributes to the existing literature on language learning technologies and 

provides practical recommendations for learners, educators, and developers 

regarding the integration of AI-powered tools like ChatGPT in EFL/ESL 

classrooms and self-learning journeys. The findings also inform instructional 

strategies and support decision-making processes related to the use of such 

technologies for vocabulary learning. Although the present study gauged 

only ChatGPT for ESL learning, the findings can guide and facilitate those 

researchers who will study upcoming generative AI tools in the future, by 

employing similar study designs and methods.  

Literature Review 

 AI tools are emerging technological mediums now being used in 

education in addition to several other fields, with language learning being an 

area on the verge of immensely benefitting from the rapid growth of the AI 

industry. Kuleto et al. (2021) discussed the impact of AI and Machine 

Learning (ML) on education, which they argue, have increased learning 

efficiency by aligning platforms and applications with learners' needs. They 

explored the potential and application areas of AI and ML in higher education 

through secondary research and a survey conducted among Serbian students 

and found that these technologies enhance learning by improving students' 

skills and facilitating collaborative learning. 
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Haristiani (2019), explored the potential of using chatbots as a language 

learning medium and found that chatbots can be effective as both language 

tutors and independent learning tools. The accessibility and flexibility of the 

chatbots increased learners’ confidence as well as interest in using chatbots. 

Similarly, Woo and Choi (2021) conducted a systematic review of AI-based 

language learning tools which examined the impact of AI on the 

development of adaptive language learning tools and highlighted concerns 

regarding limited information and teacher preparation in utilizing these tools 

effectively. However, the users of the tools demonstrated improvements in 

language abilities and knowledge.  

 The incorporation of AI in vocabulary learning is also a potential area to 

be studied. Hsu et al. (2023) evaluated how young learners' vocabulary 

acquisition, self-regulation, and learning anxiety were affected by AI-

supported image recognition technologies and self-regulated learning (SRL) 

and found that the group using AI-supported image recognition performed 

better in vocabulary acquisition and self-regulation development and 

exhibited lower learning anxiety compared to the control group. This way, it 

claimed that integrating AI technologies and SRL in language classrooms to 

enhance vocabulary learning outcomes can be fruitful. 

 

Scope of ChatGPT as a Language-Learning Tool  

ChatGPT 4, has garnered substantial media and tech industry interest. Cotton 

et al. (2023) explored the use of ChatGPT in academia and its impact on 

higher education. Enhanced student engagement, collaboration, and 

accessibility were identified as some of the benefits of using ChatGPT. Tilili 

et al. (2023) also explored the use of ChatGPT in the field of education, in 

three stages. The first stage examined the public discourse on social media, 

which generally showed positive attitudes towards using ChatGPT in 

educational settings along with some cautionary voices. The second stage 

focused on educational transformation, response quality, usefulness, and 

ethical considerations related to ChatGPT. The third stage investigated user 

experiences through ten educational scenarios, uncovering issues such as 

cheating, honesty, privacy concerns, misleading information, and 

manipulation. The study emphasized the need for further research to ensure 

the safe and responsible adoption of chatbots in education.  

 To be more precise, AI tools like ChatGPT have also garnered increasing 

attention in ESL learning worldwide. For instance, Kim, Shim, and Shim 

(2023) examined the use of ChatGPT in constructing and delivering business 

English writing courses for Korean ESL learners, finding that the tool could 

support task-based instruction and generate relevant course materials. 

Similarly, Fountoulakis (2023) investigated various AI-driven tools, including 

ChatGPT, in Greece and found notable improvements in language 

proficiency and intercultural communication. These international studies 
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highlight ChatGPT’s adaptability to different linguistic and pedagogical 

contexts. However, while such research provides valuable insights into AI's 

global applications, there remains a significant gap in understanding how 

these tools perform in underrepresented contexts like Pakistan, where access, 

digital literacy, and localized pedagogy present distinct challenges. This 

study aims to address that gap by examining the use of ChatGPT for 

vocabulary development among Pakistani ESL learners, contributing both a 

regional perspective and practical insights to the global conversation on AI 

in language education. 

 

Evolving EdTech and AI  

The ever-evolving AI is likely to be a part and parcel of the EdTech landscape 

contributing to effective teaching and learning. For instance, Grammarly 

makes suggestions for improving grammar and punctuation after analysing 

written content using AI algorithms. An AI-powered language learning app, 

Duolingo, offers interactive activities and tailored feedback for people 

looking to improve their English. Lingoda uses speech recognition 

technology that is AI-driven to evaluate a user’s pronunciation and speaking 

abilities. Another AI-powered study tool, Quizlet, uses flashcards, games, 

and quizzes to help students learn English vocabulary. An AI-based writing 

assistant, Readable improves material readability by examining sentence 

structure and word choice. However, Kannan and Munday (2018) noticed 

that while Massive Open Online Courses (MOOCs) initially (in the 2000s) 

overshadowed the influence of AI in language education, ongoing projects 

like Udacity, Khan Academy, EdX, and Coursera have incorporated AI. 

Moreover, a more developed form of AI i.e. conversational agents are 

simulated human-like interfaces utilised in Intelligent Tutoring Systems (ITS) 

for language learning. Bailey (2019) claimed that conversational agents can 

enhance learner participation and improve learning outcomes.  

 

Research Methodology  

The present study is an exploratory research with a case study approach. The 

research paradigm for the present study is based on a mixed-methods 

approach, combining both quantitative and qualitative methods. This approach 

was selected because it allowed for a comprehensive understanding of the 

effectiveness of ChatGPT for learning vocabulary, as well as the experiences 

and perceptions of the selected learners. 

Research Design 

Triangulation of design is applied to the present study. For this study, a 

triangulation design by Creswell and Plano-Clark (2007) is used. The 

following figure illustrates the design. 
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Figure 1. Triangulation design adopted from Creswell and Plano-Clark (2007) 

 

The present research adopted the case study approach to explore and 

understand the effects of AI on the vocabulary of Pakistani ESL learners. By 

selecting a single case, which in the context of the present study was a group 

of ESL learners using the same AI tool, the research delved deeply into the 

intricacies of AI intervention's impact on English vocabulary learning. This 

allowed for a detailed investigation of the participants' experiences, 

perceptions, and challenges related to the use of ChatGPT, an AI-enabled 

generative tool.  

 

Sample and Sampling Technique 

For this research, twelve undergraduate ESL learners who were enrolled in 

different disciplines of Social Sciences at a public sector university were 

selected. A purposive sampling technique was used to select a diverse group 

of students based on their language proficiency and almost none or very little 

prior experience with AI-enabled language learning technologies. Initially, 

21 students were selected but some of the participants did not continue their 

activities and left the research after informing us. All of them had a common 

reason behind leaving in between, and that was time management along with 

studies. So, only 12 successfully completed all the given tasks in the 

designated period and reached the post-test stage.  In addition, semi-

structured interviews were conducted with 4 participants. 

 

Data Collection Tools 

Following the data triangulation method, pre-test, post-test, and semi-

structured interviews were used for data collection. For the test, common and 

trending 21st-century topics were selected so that the participants’ 

vocabulary bank is improved in the areas which are crucial for global 

intelligence and world knowledge rather than too scientific or specialized 

areas. As, Chung and Nation (2003) suggest that, technical vocabulary - a set 

of words with specialised meanings that are specific to a particular subject 

area - is crucial in specialised texts, accounting for anywhere between 20 and 

30 per cent of the text's running terms. Therefore, for the pre and post-tests, 

those vocabulary items were chosen which are the most significant and 

relevant words in the present times. Pre and post-tests were the same, they 



Zubair and Imtiaz 

7 

 
 

had six sections each with a total of 50 points. All the sections employed 

different techniques to assess the vocabulary of the participants. Details of 

the test are described in Table 1 and Figure 2 below: 

 

Table 1. Details of pre-test and post-test 

 
 

 

Figure 2. Pie chart on the Composition of pre-test and post-test in percentages 

 

 

Moreover, the semi-structured interview had 12 main questions followed by 

a few follow-up questions tailored to participants' responses. These questions 

were designed to explore learners’ perceptions, experiences, and challenges 

while using ChatGPT for vocabulary learning, focusing particularly on their 

engagement with AI-generated tasks, contextual vocabulary use, and the 

development of critical thinking. The questions addressed various 

dimensions of the learners’ engagement, such as their initial expectations 

(Q2, Q3), perceived benefits and challenges (Q4, Q5, Q7), comparative 
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experiences with other digital tools (Q6), and their comfort level and 

interaction quality with the AI model (Q9). Several questions also focused on 

identifying specific features of ChatGPT that supported vocabulary learning 

(Q8), its impact on learner motivation (Q10), and the potential for integrating 

AI tools like ChatGPT into formal curricula (Q12). This way, by capturing 

both affective and cognitive aspects of learner experience, the interviews 

enabled a deeper understanding of how learners interacted with AI-based 

instruction. This qualitative component was added to provide rich, in-depth 

insights that could complement the quantitative pre- and post-test results, 

thereby justifying the use of a mixed-method design to better understand the 

impact of AI-based tools on language learning experiences. 

 

Designing of AI-Based Vocabulary-Learning Activities 

In the designing of the activities, a three-level approach was implemented to 

ensure contextual use of vocabulary among the participants to focus on 

communication, creativity, and critical thinking as these are the core 21st-

century skills in education and learning. Regarding this, Wagner (2008) 

argues that in the 21st-century Conceptual Age, the immediate availability of 

information necessitates having critical thinking skills and being able to 

access and creatively evaluate information from many different sources. By 

integrating these three Cs into vocabulary learning, the rationale was to 

enable learners to progress from Lower-Order Thinking Skills (LOTS) to 

Higher-Order Thinking Skills (HOTS) (c.f Figure 3), following the revised 

Bloom’s Taxonomy also known as Cognitive Taxonomy, updated by 

Anderson and Krathwohl (2001). As Singh and Marappan (2020) analyzed 

the use of HOTS in EFL/ESL learning and argued that use of HOTS aims to 

help the students to be independent, problem- solver and decision-makers in 

the future and they also claimed that the implementation of HOTS for ESL/EFL 

learning enables students to think critically through active learning. Having 

said that, the first level was designed so that they engaged in basic recall and 

understanding of vocabulary words (Remembering and Understanding). In 

the second level, they moved towards Applying and Analyzing stages, where 

the activities were related to reading texts incorporating new vocabulary, 

recognizing contextual meanings, and evaluating how words were used in 

different situations. In the third level, there was Evaluating and Creating 

stages, students were to write their responses using the learned vocabulary 

and critically reviewed their writing with ChatGPT’s feedback. This cognitive 

shift made the students learn new words while being able to use them 

meaningfully and creatively in real-world contexts, reinforcing their 

vocabulary retention and linguistic competence. To reiterate, through these 

three-tiered activities; critical thinking was fostered, communication skills 

were enhanced, and creativity was developed by analyzing word meanings 

in different contexts, engaging in discussions, generating own writing pieces, 
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responding to prompts in diverse ways, and experimenting with vocabulary 

in unique contexts.  

 

Figure 3. Relationship of the 3Cs and HOTS 

 

 

Notably, ChatGPT is primarily not a language learning tool; so, considering 

the NLP capabilities, conversational interface, and personalized language 

practice feature of ChatGPT, the activity plan (c.f. Table 2) was carefully 

designed to transform it into an effective language learning tool. The first 

level of activities made use of ChatGPT's ability to understand and generate 

human-like responses in natural language. The second level was designed to 

focus on ChatGPT's ability to generate coherent and contextually relevant 

responses. Likewise, the third level with writing tasks, utilized ChatGPT's 

language generation capabilities to provide real-time support and guidance 

and focused on gauging ChatGPT as a writing assistant so that, as they write, 

participants could share their opinions and ideas, and ChatGPT offered 

feedback. This three-level approach aimed to provide a comprehensive 

learning experience that not only expanded participants' vocabulary 

knowledge but also fostered their creativity and critical thinking ability to use 

the vocabulary words in appropriate contexts (communication skills).    
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Table 2. Details of the activities performed using ChatGPT during the 

intervention 

 
 

Students were engaged for a total of 6-8 hours per week. The activities were 

designed for a minimum of 6 hours, but considering variations in absorption 

and processing speeds of different learners, the time could exceed one to two 

hours.  

 

Data Collection Procedure 

After the participants signed informed consent, a pen-and-paper pre-test was 

conducted in person to record the learners’ skills in English vocabulary 

before any intervention. The test was time-bound and completing the test 

took about 20-25 minutes. As the participants were not very familiar with 

using generative AI tools so a training session was held virtually on Zoom in 

which a detailed step-by-step demonstration was given to the participants on 

using ChatGPT and performing the activities for the given topics. After that, 

to examine the effects of the AI-based tool on the vocabulary of Pakistani ESL 

learners, there was an intervention of AI-based tasks using ChatGPT for four 

weeks. After the completion of the four weeks’ intervention of learning 

vocabulary through ChatGPT-based activities, a pen and paper post-test was 

conducted in person to record the improvement in vocabulary, if any. After 

the results of pre and post-tests was examined using a Paired Sample T-Test, 

4 participants were selected for the semi-structured interviews. Among them, 

2 were the ones who showed the most improvement and 2 participants with 
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the least improvement in the post-test. These interviews were helpful in 

qualitatively analyzing various factors which may have affected the 

performance alongside the quantitative approach to their language skills. 

 

 
 

Figure 4. Flowchart of the data collection procedure 

 

Ethical Considerations 

The present research adhered to ethical guidelines and obtained informed 

consent from the participants. Confidentiality and anonymity of participants 

were ensured as the participants were coded as St1, St2… St12 for the tests 

and interviews and the data was stored securely. Before the commencement 

of the research, the students were provided with detailed information 

regarding the aim and objectives of the study, and they were given a chance 

to withdraw at any stage during the study. 

 

Data Analysis and Results 

 Firstly, for the quantitative analysis, the scores from pre-tests and post-tests 

were analyzed through Paired Sample T-test. Secondly, for the qualitative 

analysis, the responses obtained from the interviews were thematically 

analyzed to validate the results of the quantitative analysis. Finally, findings 

were formulated by mixing the qualitative and quantitative results and 

making interpretations accordingly. 

 

Analysis of Pre-test and Post-test 

Table 3 and Figure 5 below show the pre-test and post-test scores and the 

differences between the two scores. 
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Table 3 Pre-test and post-test Scores 

 
 

 

Figure 5. Bar chart displaying the differences in the pre-test and post-test scores 
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The collected results of participants’ performance in the pre-test and the post-

test were statistically analyzed through SPSS statistical software. To calculate 

the differences in the results of the participants, a Paired Sample T-test was 

run on the pre-test and post-test scores. The statistical values obtained from 

the Paired Sample t-test are presented below: 

 

Table 4 Paired Sample Test 

 
From Table 4, the output of the SPSS Paired Sample T-test can be observed. 

Upon the analysis of the values of the pre-test and post-test scores through 

this test to evaluate the effectiveness of the tool quantitatively, the two-tailed 

paired sample T-test revealed that the participants' (N=12) vocabulary bank 

increased from pre-intervention (M=18.08, SD= 6.598) to post-intervention 

(M=31.33, SD=6.946); t = -11.095, p < .000, df = 11. Here, the t value 

measured how far the mean of the differences between two sets of data was 

from zero, divided by the standard deviation value (how much variation there 

is in the differences). Table 4 shows that the t value was a large number i.e., 

-11.095 and if the t value is large (or a large negative number) as in this case, 

then consequently the p-value will be small. As it was observed that in both 

cases, the p-value was less than 0.05 (< .05) therefore the difference 

between the scores before and after the intervention was highly significant. 

All in all, the results of the two-tailed Paired Sample T-test indicated that after 

the four-week intervention of AI through ChatGPT (c.f. Figure 6), there was a 

significant increase in the research participants’ performance in the post-test, 

implying that the research participants improved their vocabulary bank on 

trending topics of the 21st-century world. This implication was corroborated 

by the participants’ perceptions and evaluation of the selected AI tool’s (i.e. 

ChatGPT in this case) effectiveness in their interview responses, where they 

admitted to having greatly benefitted from the tool and the overall 

intervention period.  
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Figure 6. Timeline of Pre-test, Intervention period, and Post-test 

 

Intervention of AI 

For an effective intervention period, the participants were first provided with 

a detailed plan for a set of vocabulary tasks for each week, which they needed 

to complete using ChatGPT. The first level of the designed tasks 

encompassed five steps which provided a curated list of technical words of 

the particular area, expanding learners' vocabulary range; along with 

synonyms and antonyms in a tabular form promoting a deeper understanding 

of word relationships. At the same level, to enable the participants to grasp 

the practical application of the terms, there was a provision of real-life 

examples demonstrating their contextual use. Towards the end of the first 

level, any exercise of participants’ choice was generated by ChatGPT to 

assess learners' understanding, promoting active recall and consolidation of 

the newly learned vocabulary. In the second level, there were more 

advanced tasks to deepen vocabulary learning such as asking ChatGPT to 

write a short essay on the topic using all the vocabulary words of the first 

level in context. This allowed the participants to observe, using their critical 

thinking, how the words are used in meaningful sentences and understand 

them in a larger context by focusing on the connotations, cultural nuances, 

and subtleties associated with specific vocabulary choices. Lastly, seeking 

contextual explanations for the terms which were challenging for the 

participants in a tabular form could aid in clarifying any misconceptions and 

reinforcing comprehension and retention of the vocabulary.  

 Moving on to the third and final level, it involved tasks such as reading 

a relevant article and identifying 10-15 technical vocabulary items of the 

area, to enhance vocabulary recognition and comprehension; as towards the 
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end of each week, we provided an article each, which was taken from the 

web, on the topics of that week so that the participants can self-evaluate 

whether what they had learned that week on the topic made them better able 

to comprehend a piece of writing on that topic. Even for their understanding 

of the articles, the participants used ChatGPT to recheck their understanding. 

Then, the subsequent task of writing a 150-300-word extension or reaction 

to the article, incorporating the learned vocabulary in the previous steps, 

strengthened vocabulary usage, critical thinking, and creative expression as 

it encouraged the participants to think creatively as they searched for 

appropriate words and phrases to convey their thoughts. As the final step of 

the level, the participants requested ChatGPT to review their writing and give 

feedback to help them refine their language skills and vocabulary application 

by thoroughly reading the review. This not only made them assess their 

progress after all the steps but also helped them identify areas for 

improvement. So, the participants did not only get inputs from ChatGPT but 

also gave their output on their learning and got that reviewed by the tool so 

that the effectiveness of ChatGPT as an instructor or learning partner could 

be gauged.  

 Besides, a few challenges arose during the intervention. One challenge 

was convincing the participants to perform the tasks properly and honestly. As 

the participants were from the junior-most semester, some of them were under 

pressure from projects and quizzes for the other courses they were taking; so, 

time management was a challenge for them which affected their availability to 

complete the tasks regularly. Therefore, to communicate the importance of 

their consistent participation to gather reliable data, every week, we had to 

emphasize on performing the activities regularly. However, reminders and 

regular check-ins helped keep most of the participants (N=12) motivated and 

on track. Overall, it was observed that effective communication and consistent 

support from our side were crucial in addressing these problems and ensuring 

the successful implementation of the AI-based intervention for examining the 

effects on the vocabulary of Pakistani ESL learners. 

 

Qualitative Feedback 

According to the responses of the participants, three themes were deduced 

from the interview responses and on the basis of those themes generated after 

coding the responses, a qualitative analysis was conducted. The analysis 

following the three themes is as follows: 

 

Theme 1: Motivations, Expectations, and Perceptions 

The participants were asked about their motivations and goals behind taking 

part in the research which is based on using ChatGPT for learning vocabulary 

and they were also asked whether using ChatGPT as a vocabulary learning 

tool influenced their interest or motivation in improving their vocabulary. 
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Furthermore, they were asked to compare their expectations and perceptions 

with this experience when they decided to participate and when they actually 

used it. The theme of reasons to use AI tools was formulated based on their 

responses. One of the participants said: “I always wanted to use good 

vocabulary and advanced words in my English writing such as essays, stories 

and paragraphs and this was my only motivation to be a part of the research 

based on using ChatGPT. Similarly, another participant revealed that: 

“Sometimes ago I had a habit of learning a word a day but as the time passed 

I somehow ditched this habit and then when you approached me and asked 

me that if I wanted to volunteer and participate in the research based on 

ChatGPT for learning vocabulary I thought to myself that it may be a good 

chance to rekindle my habit and so I instantly agreed to the offer and did not 

hesitate.”   

 In the responses, the participants mentioned “curiosity”, “interest in 

improving vocabulary” and “possessing a good vocabulary bank”. Curiosity 

and the hype associated with the latest tools were among the most common 

motivating factors behind the growing interest in chatbots. As Brandtzaeg & 

Følstad (2017) identified curiosity among other key motivational factors 

behind using chatbots as users view them as a novel phenomenon. Secondly, 

they also found productivity to be a major motivational factor that drives 

them to use LLM chatbots. Furthermore, the participants also mentioned the 

change in their interest in vocabulary learning after the intervention period. 

As one participant said: “My vocabulary has improved by participating in 

this research and I found it very motivating for me to learn new vocabulary 

in the future because it really impacted my vocabulary.”  

 

Theme 2: The Experience during the Intervention Period 

The participants were also asked about their experience with the tool, its 

features, and its usability and to explain how comfortable they were in 

interacting with ChatGPT as a language model for vocabulary learning. They 

were also asked to elucidate their previous experiences of learning 

vocabulary using technological tools, if any, and compare them with the use 

of ChatGPT. In the responses, one of the participants said: “It was a very 

overwhelming experience for me, overall it was very good. I tried different 

new things, and I learned about different new meanings and the use of 

ChatGPT in vocabulary. So, it was very beneficial for me so I think I would 

try it again in the coming semester.”  

 Likewise, in their responses, the participants also discussed their 

previous experiences with learning vocabulary independently using 

technological tools in comparison to their experience with ChatGPT and 

rated them. Interestingly, both, the participants who had no prior experience 

with technological tools for vocabulary learning, and the ones who had some 

prior experience, highly rated it. So, the positive experiences and perceptions 
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evident in the qualitative data analysis were in accordance with the results of 

the quantitative data analysis. 

 

Theme 3: Opportunities and Challenges 

As most of the responses from the participants were positive and they 

perceived the tool as beneficial, the participants were asked about the 

opportunities they saw that came with using AI-generated tools and they also 

discussed some challenges they faced. The responses showed that the 

participants benefitted from the tool’s user-friendliness and good memory. 

However, the responses also identified a few challenges and limitations of 

the tool. For example, the time management along with their routine studies, 

the suspicion regarding the accuracy of ChatGPT’s responses and its lack of 

knowledge of very recent real-life events hindered users from learning 

contextual vocabulary with real-life scenarios. The tool can also fall prey to 

misinformation available on the internet using which it formulates its 

responses, as Gordon Crovitz, reported in The New York Times article 

“Disinformation Researchers Raise Alarms About A.I. Chatbots” that 

ChatGPT is a potentially powerful tool for spreading misinformation that has 

ever been on the internet (Hsu & Thompson, Feb 2023).  

 Towards the end, considering the effectiveness and challenges related to 

the selected AI tool, ChatGPT, the participants were asked if they saw any 

opportunities related to ChatGPT as a language learning tool and if they 

would recommend it to others. They were also asked should AI-generated 

tools for language learning be formally incorporated in curricula and, if yes, 

then how and for what areas. All of them recommended ChatGPT to others 

“…not just for vocabulary learning but for clearing any concepts or any 

doubts they have during their studies”. Also, they supported the idea that 

“...it can be formally incorporated in our curriculum but I would not suggest 

it for junior levels It should only be incorporated at the university level. 

Because I feel that if schools or colleges incorporate AI then the students will 

not brainstorm on things and might misuse it.”  Another participant had a 

similar view, “I would say that if it [ChatGPT/AI tools] is incorporated at the 

university level then students should be given awareness regarding it 

beforehand.” 

 

Findings and Discussion 

This section presents the findings of this research which have been interpreted 

from the discussion on the amalgamated results obtained from the qualitative 

and quantitative analyses. It was found through the quantitative analysis that 

the AI-based intervention using ChatGPT had a positive impact on the 

vocabulary development of the research participants. Likewise, the qualitative 

analysis revealed that the intervention period was a fruitful experience for the 
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participants.  Imtiaz, Umer & Akhtar (2021) also found that despite facing a 

few challenges, students exhibited a favorable perception of utilizing online 

materials and that positive perception had a positive impact on their learning 

practices too, as the students found online language learning materials effective 

in augmenting their learning experiences. 

 The analysis of the two sets of collected data unveiled the powers of 

ChatGPT. The findings declare ChatGPT as an effective language learning 

tool that can also be used for language teaching as using the latest AI 

technologies can provide learners with personalized and interactive language 

practice, enabling them to expand their vocabulary and enhance their overall 

language skills. One important point to note is that ChatGPT, by default, is 

not a language-learning tool. However, for the present research, we 

leveraged ChatGPT to teach vocabulary, and the post-test results of the 

participants demonstrate how effectively this tool can be exploited for 

language learning.  

 The participants’ accounts of their experience of using the tool revealed 

different factors behind the effectiveness of ChatGPT. The unique 

conversational style, good memory, and interactive nature of tabular and 

bulleted short answers to the queries make the tool user-friendly and 

conducive to learning. However, it was also found that the tool poses some 

challenges in terms of the reliability of the information and learners who used 

the tool in informal settings independently had constraints like time 

management and trusting the information at times. These challenges and 

constraints can hinder their learning but it can be overcome with external 

human guidance or cross-checking from other authentic online sources in 

case of unavailability of human resources.  

 The findings further demonstrate that the factors of innovation associated 

with recent AI tools and the user-friendly and interactive nature of ChatGPT 

act as motivating forces for not only using the tool but also boosting 

independent learning in users to enhance their educational performance as 

well as general knowledge. Moreover, despite the challenges and hindrances 

they endured, the participants voted in favour of the incorporation of AI tools 

into the curriculum. Nevertheless, incorporating the latest AI technologies in 

formal and institutional settings would work best if incorporation is in terms 

of utilizing the tool during classroom activities and lecture proceedings to 

enhance the effect of teaching.  

 Notably, these findings resonate with emerging international research on 

the integration of AI tools in second language learning. For example, Kim, 

Shim, and Shim (2023) explored the capabilities of ChatGPT in designing 

and delivering a business English writing course for a Korean ESL learner 

persona using the Task-Based Language Teaching (TBLT) framework. They 

examined how ChatGPT could generate course content and interact as a 

teaching assistant, concluding that while the tool was not without limitations, 
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it showed significant promise in supporting structured language learning. 

Likewise, Fountoulakis (2023) conducted a large-scale mixed-methods study 

involving 200 participants in Greece, evaluating the impact of AI tools like 

Duolingo, Rosetta Stone, and ChatGPT on both language proficiency and 

intercultural communication. The study found that AI tools contributed to 

notable improvements in learners' practical language skills and cultural 

awareness, especially when used for personalized and interactive learning 

experiences. These studies strengthen the validity of the present research's 

findings by confirming that AI tools, including ChatGPT, can meaningfully 

enhance ESL learning in diverse contexts. However, while their focus was 

either on structured course design or broader intercultural outcomes, the 

present study contributes a unique perspective by emphasizing vocabulary 

development and critical thinking in a developing country setting. It also 

brings attention to the local challenges: digital literacy, learner motivation, 

and time constraints, that can shape the effectiveness of AI-based 

interventions. Thus, this research not only supports but also extends the 

global discourse by offering insights from a less-represented context, 

affirming the pedagogical potential of ChatGPT for ESL learners beyond 

technologically advanced or resource-rich environments. 

 

Suggestions for Future Research 

The realm of AI is evolving at such a pace that new tools and technologies 

are emerging at a remarkable pace with the launch of one tool after the other 

having varying functions and capabilities. This makes it essential for 

researchers to stay abreast of these developments and conduct investigations 

to gauge the role of AI in educational technology. So, as we look ahead, 

future research will be driven by the question of whether to combine or 

replace previous technological approaches with AI technologies in face-to-

face contexts to maximize learning outcomes or not and why. Therefore; 

 Future researchers can conduct a study to examine the long-term effects 

of using or incorporating AI-powered generative tools like ChatGPT to 

assess ESL/EFL learners’ vocabulary retention and continued growth 

beyond a specific period of intervention. This would lead to comparing 

short-term vocabulary knowledge and long-term retention to determine 

if the observed improvements in the post-intervention performance are 

sustainable over time. 

 A replicative study would be fruitful with a larger and more diverse 

sample (with participants from diverse academic disciplines) and a 

generative AI tool other than ChatGPT. Research samples can be with 

varying language proficiency levels, and educational stages/age groups 

to assess the applicability of AI-based intervention across different learner 

populations; so that the generalizability of the findings can be ensured. 
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 As per the scope and word limit of the present study, this research has 

focused only on a single micro skill of the language, i.e. vocabulary. So, 

future researchers can investigate the effectiveness of AI-powered 

generative tools in learning the other three micro-skills of English, or the 

macro skills for that matter, to add to deducing the effectiveness of 

incorporating AI technologies in ESL/EFL learning. 

 

Conclusion 

Industry 4.0 has made it necessary for everyone living in the present world 

to have adequate global knowledge and English communication skills to be 

able to have meaningful and effective conversations in local as well as global 

contexts; nevertheless, in Pakistan, English is an FL and an SL, so the learners’ 

English skills are usually not so advanced and they try to improve them 

through formal and informal means. As, with advancing and evolving EdTech 

and AI, Pakistan needs to embrace these developments of Industry 4.0 and 

renew its language learning pedagogies through the incorporation of the 

latest tech tools while coping with the challenges it posits. Thus, the study 

concludes on the note that ChatGPT and other similar AI-powered generative 

tools, can be the panacea for learning and teaching languages in the fast-

paced 21st-century world; as this tool can not only act as a flexible teacher 

but also as a learning partner, making learning enjoyable, independent and 

economical, provided it is used appropriately and methodically. This will 

benefit not only the educators and traditional learners but also motivate 

independent learners with its interactive abilities to take charge of their 

learning. 
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