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 This study examines the pedagogical significance of linguistic features, 

stemming and lemmatization in enhancing vocabulary acquisition and 

retention in English language classrooms. It aims to provide teachers with 

insights that can inform and improve instructional practices. Specifically, the 

study addresses two key questions. Firstly, what linguistic features related to 

stemming and lemmatization are employed in English language classrooms? 

Secondly, how do these features contribute to vocabulary acquisition and 

retention? Using a qualitative research design, the study involved classroom 

observations and key informant interviews with nine teacher-participants 

from selected universities. The findings reveal that teachers actively 

integrate stemming and lemmatization as instructional tools to facilitate 

vocabulary learning. These techniques play a crucial role in helping students 

understand and retain new words. The study underscores the effectiveness of 

stemming and lemmatization in real-world classroom settings and highlights 

their value in enhancing vocabulary development. Integrating these 

linguistic strategies into teaching practices may optimize meaningful and 

effective English language learning experiences. 
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1. INTRODUCTION  

This study examined the linguistic features used in English language classrooms in relation to 

stemming and lemmatization. It emphasized how these features contribute to vocabulary acquisition and 

retention among English language learners. Mastering vocabulary and understanding word forms are 

fundamental elements of language learning. Morphological knowledge is crucial in reading comprehension, 

challenging the assumption that word-meaning knowledge alone determines reading ability. Hence, 

morphological knowledge significantly contributes to comprehension even when vocabulary knowledge is 

accounted for. There is a need to integrate morphological instruction to optimize reading development [1]. 

However, the complexities of the morphology of English pose a challenge for second language 

learners. Increasing evidence indicates that morphological skills are linked to literacy outcomes, including 

word reading, spelling, and reading comprehension. Despite this evidence, the precise ways in which 

morphology influences the development of literacy skills remain largely underspecified in theoretical models 

of reading and spelling development [2]. Some late learners achieve proficiency similar to native speakers; 

however, this is not typical since acquiring morphology in a second language remains an enduring challenge.  

In response, the linguistic features of stemming and lemmatization unravel the intricacies of English 

vocabulary in pedagogical approaches. Stemming and lemmatization are two indispensable features yet 

https://creativecommons.org/licenses/by-sa/4.0/
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distinct in reducing inflectional and derivational forms of a word to a common base form. They improve the 

effectiveness and efficiency of language analysis in the context of English language instruction.  

However, stemming and lemmatization differ in context. Stemming involves stripping words down 

to their stems. It is defined as the process which produces variants of a root or base word. It reduces a base 

word to its stem word. Stemming is essential in natural language processing due to the ability to minimize 

word variations to fundamental forms [3]. On the other hand, lemmatization is the process of assembling the 

inflected parts of a word and reducing an inflected word to its base or dictionary form such that they can be 

recognized as a single vocabulary element called lemma. Unlike stemming, which simply removes suffixes, 

lemmatization considers the word’s meaning and grammatical structure [4]. Lemmatization becomes the 

better option in sentence similarity tasks requiring high accuracy [5]. Conversely, stemming offers better 

computational speed and similar performance. These techniques enhance students’ performance, especially in 

reading and writing.  

This study delves into the applications and implications of stemming and lemmatization in English 

classrooms. It aims to provide teachers with insights that may impact pedagogical practices by investigating 

these linguistic features concerning vocabulary acquisition and text comprehension. This study seeks to 

answer the following key questions. The first is what linguistic features related to stemming and 

lemmatization are employed in English language classrooms? Secondly, how do these features contribute to 

vocabulary acquisition and retention?  

This study aims to enrich the pedagogy of English language teaching and learning. Its novelty lies in 

its application of natural language processes where stemming and lemmatization are employed in English 

language classrooms. The findings of this study may empower teachers and policymakers to harness the 

potential of stemming and lemmatization in cultivating linguistic awareness among learners. With a clear 

understanding of the theoretical underpinnings and practical applications of stemming and lemmatization, 

teachers can create engaging and meaningful learning opportunities for English language learners.  

In the Philippines, diverse dialects influence vocabulary development. The depth and quantity of a 

student’s vocabulary shape their language skills. As learners move beyond basic vocabulary, understanding 

derivational affixes becomes increasingly vital [6]. Hence, this study explores strategies that enhance 

morphological awareness, such as word segmentation and recognizing common affixes. It advocates for 

teachers to support learners in analyzing word structure. 

Research has shown that explicitly teaching morphological concepts, such as prefixes, suffixes, and 

root words, can significantly benefit students’ language learning. By understanding how words are formed 

and transformed, students can more effectively infer the meanings of unfamiliar words, leading to improved 

reading comprehension. Furthermore, morphological awareness empowers students to construct words 

correctly and enhance their writing abilities [7]. In English classrooms, stemming can aid in developing more 

robust vocabulary acquisition and retention strategies, as students can better recognize and manipulate word 

roots and affixes. Lemmatization, however, can be a powerful tool for teaching vocabulary and grammar. 

Unlike merely removing affixes, lemmatization goes deeper by mapping words to their dictionary forms or 

lemmas.  

Moreover, Jiang [8] highlighted the value of morphological education in expanding students’ 

vocabulary, which is related to stemming and lemmatization. By emphasizing word structure and instructing 

students in morphological analysis, teachers can enhance the efficacy of these methods in the classroom. This 

research indicates that providing clear guidance on morphological analysis can greatly enhance learning new 

words and comprehension of what is read. 

Naismith and Juffs [9] analyzed learners’ use of mid-frequency lexical items in writing, comparing 

them to expert speakers. Using lemmatization, they found that while learners showed accuracy in 

collocations and derivations, they overused verbs and underused nouns. Lexical sophistication was linked to 

writing scores, but adolescent second language or L2 students’ writing lacked density and diversity, as they 

relied on basic, commonly used words [10]. However, lexical density and diversity do not predict writing 

quality, as effective word use depends on recognizing related forms within different lexical units [11]. 

Providing students with specific morphology education, which includes lemmatization, can 

significantly improve their vocabulary and reading comprehension. For example, breaking down words into 

their morphological parts makes it easier for students to comprehend word meanings and grammatical 

functions. Lemmatization is a strategy that aims to improve comprehension and usage of words by breaking 

them down into their most basic forms. Teaching common prefixes, suffixes, and root words is an effective 

way to teach morphological instruction. This process helps students identify words in their base forms during 

writing and reading tasks, aiding lemmatization [12].  

Despite the benefits of combining the target language with corresponding cultural studies, little is 

known about how this process enhances comprehension and communication in English classrooms [13]. 

Results point to the potential benefits of strategically using many languages for classroom management and 
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language development, though, it may also cause confusion or overreliance on the first language [14]. The 

integration of particular linguistic features, such as lemmatization and stemming, with English education 

within L2 learners has yet to receive much academic attention. This study contextualizes stemming and 

lemmatization commonly used in computational linguistics within English language classrooms in the 

Philippines. By examining these linguistic tools as practical strategies, this study offers novel insights for 

teachers seeking to enhance vocabulary acquisition and retention for English learners. 

 

 

2. METHOD 

2.1.  Research participants 

There were nine English instructors from three universities in the Davao Region who served as 

participants. The selection of participants adheres to the principle of Creswell and Poth [15], which 

emphasizes the intentional selection of relevant cases to yield valuable insights from the data. This study 

follows an established set of criteria such as i) the participants must teach English core subjects; ii) must have 

at least three years of teaching experience in tertiary education; and iii) must either complete a master’s 

degree or earn academic units in the master’s degree program in the field of English. 

 

2.2.  Data collection 

The initial phase of data collection involves document analysis of classroom sessions. This phase 

includes observing the teacher participants’ actual classroom instruction, where stemming and lemmatization 

may be employed. Morgan [16] emphasized that document analysis has been an underutilized approach in 

qualitative research, despite its value. When used to analyze pre-existing texts, this method allows 

researchers to conduct studies that might otherwise not be feasible. 

Following the document analysis, in-depth interviews (IDI) were conducted. The researchers carried 

out the IDIs with nine English language instructors from three universities in the Davao Region, Philippines. 

IDIs allow the participants to freely share their perspectives, experiences, and perceptions regarding the use 

of stemming and lemmatization in the classroom [17]. The researchers used the validated interview guide 

protocol, which included a brief overview of the study followed by a series of primary and probing questions 

based on the key research questions.  

 

2.3.  Framework of analysis 

Colaizzi’s descriptive phenomenological method was used to sort, organize, analyze, and present the 

narrative dataset, aiming to describe the role of stemming and lemmatization in vocabulary acquisition [18]. 

This framework includes familiarizing the data, identifying significant statements, formulating meanings, 

clustering themes, developing description, producing fundamental structure, and seeking verification.  

Figure 1 illustrates the methodological flow. Phase 1 involved collecting and analyzing classroom recordings 

to identify the linguistic features of stemming and lemmatization. Phase 2 focused on participant interviews, 

data collection, and interpretation. Before data collection, the researchers sought permission and consent 

from the participating universities and teacher participants. Ethical research guidelines were followed such as 

ensuring informed consent, confidentiality, and the right to withdraw at any time.  

 

 

 
 

Figure 1. The methodological framework of the study 
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3. RESULTS AND DISCUSSION 

Classroom observations show that stemming and lemmatization are employed by the  

teacher-participants. Notably, the teacher-participants used both linguistic features in English language 

teaching. The following exemplars reflected the use of stemming and lemmatization: 

 

“When teaching vocabulary, I sometimes break down words like ‘writing’, ‘thinker’, and ‘run’.” 

(IDI_A) 

“I see to it that my students know the base form of words.” (IDI_B) 

“In our lessons, I use stemming to simplify complex words. For example, the words happiness, 

happily, and happy, all relate to happy. They are word families.” (IDI_C) 

“I explain to my students the difference between better and good. This helps them understand the 

words in different contexts.” (IDI_D) 

“I emphasize lemmatization by helping students grasp the use of words in context. I explain that 

‘knives’ is the plural form of ‘knife’.” (IDI_E) 

 

These exemplars highlight the role of stemming and lemmatization in enhancing language 

comprehension and production especially in the Philippines where English is a second language. Stemming, 

as the process of reducing words to their base form, allows teachers to simplify complex vocabulary items so 

that students can understand more and grasp ideas better. Teachers can employ stemming to break down 

words, which not only aids in vocabulary acquisition but also helps students to understand word families. It is 

an essential aspect of English as a language rich in morphological variations. Gupta and Arora [19] explored 

various stemming methods, with suffix-stripping being the most common, alongside semi-supervised, affix 

removal, and brute-force techniques. 

Conversely, lemmatization involves converting words to their base forms. This is pivotal in teaching 

students how to use words in context. In the Philippines, where English is widely used, understanding word 

forms enhances communicative competence. For example, in the previous exemplar of IDI_D, the instructor 

explained the difference between better and good, guiding students to recognize that better is the comparative 

form of good. This distinction significantly enhances students’ communicative competence in classrooms 

with diverse linguistic backgrounds. Similarly, Dash [20] examined lemmatization of inflected nouns in 

Bengali as part of the lexical processing while Fernández [21] highlighted its challenges in old English verbs 

due to spelling variations. The lack of a complete and systematic lemmatization process hinders natural 

language processing (NLP) studies due to old English’s complex inflectional system [22]. Furthermore, L2 

learners correctly interpreted terms used in distinct parts of speech only 56% of the time, indicating that 

lemmas would be a more effective approach. Hence, lemmatization is a critical process in corpus linguistics 

and linguistic research [23]. 

The integration of stemming and lemmatization in the classroom mirrors the linguistic landscape in 

the Philippines, where English plays a vital role in language collaboration amid the diversity of Philippine 

languages and dialects. Teachers who incorporate these linguistic features into their lessons enhance 

language learning by showcasing the richness of the English language within the local context. Teachers can 

teach how words are formed, modified, and adapted, hence, empowering students to be more versatile and 

responsive in their use of English, whether in formal or in informal settings. 

However, students struggle to understand word variations and how academic vocabulary is not just 

about memorizing words but also about understanding their relationships and usage in context. The 

effectiveness of explicit instruction and incidental learning play key roles in vocabulary development. It 

implies that isolated word lists may not be enough. Students need structured instruction and exposure to 

words in meaningful contexts [24]. Similarly, stemming and lemmatization focus on uncovering the base 

form of a word, whether through affix removal (stemming) or by analyzing context to determine the correct 

dictionary form (lemmatization). Likewise, grammar should be taught in conjunction with subject matter and 

in the context of language usage, such as through texts, to enhance understanding and application [25].  

Research by Fengyu [26] also revealed that while traditional methods effectively support vocabulary 

retention, they often fail to encourage practical vocabulary use. Contextual learning is a powerful strategy 

because it encourages active application of vocabulary by immersing learners in real-life scenarios. 

Additionally, technology-assisted methods improve pronunciation and create immersive experiences that 

contribute to better vocabulary usage. A multimodal approach that blends traditional and modern methods 

offers a comprehensive solution and promote vocabulary recognition and active use. Hence, balancing 

conventional techniques with technology and real-life contexts is crucial for improving students’ ability to 

apply vocabulary effectively in various situations. Such approach is exemplified in using short story 

techniques to teach English vocabulary especially in retrieving and memorizing words [27].  
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The use of these linguistic tools aligns with the Philippine educational framework, which 

emphasizes communicative competence and critical thinking which are essential skills in 21st-century 

language learning. Teachers who engage learners in activities involving stemming and lemmatization 

encourage them to analyze language structures and develop a deeper understanding of the language. The data 

presented in Table 1 highlights a significant theme concerning the impact on vocabulary acquisition and 

retention among learners, which emerged as a crucial factor in understanding how stemming and 

lemmatization contribute to vocabulary development.  

 

 

Table 1. Themes on how do stemming and lemmatization contribute to vocabulary acquisition and retention 

among English language learners 
Emergent themes Cluster themes 

Impact on vocabulary acquisition and retention Cognitive impact on vocabulary learning 

Enhancing vocabulary comprehension and retention  
Learner perception and engagement Student attitudes towards language learning 

Learning styles 

Teaching strategies and classroom implementation Pedagogical strategies and classroom practices 
Optimized teaching approaches 

Balancing cognitive load in vocabulary acquisition 

 

 

3.1.  Impact on vocabulary acquisition and retention 

The two interrelated cluster themes support this, which are cognitive impact on vocabulary learning 

and enhancing vocabulary comprehension and retention. The study’s findings highlight the significant role of 

vocabulary acquisition and retention in stemming and lemmatization. This emergent theme facilitates 

vocabulary acquisition and enhances the long-term retention of newly-learned words.  

Limited English morphological awareness can hinder lexical growth. Linguistic pedagogy, 

particularly word formation rules, positively impacts English as a foreign language or EFL competence more 

than non-linguistic methods [28]. Participants in this study noted that stemming and lemmatization helped 

learners grasp vocabulary by focusing on the base forms of words, recognizing word patterns, and 

strengthening word connections. One participant expressed, “I found it easier for my students to remember 

words when they see the connection between the words and their roots.” This perspective was echoed by 

several other participants, indicating that stemming and lemmatization contribute to building a more 

interconnected vocabulary network in learners’ minds. The cognitive strategy of pattern recognition emerged 

as a key benefit which allows learners to generalize their understanding of one word to others within the 

same word family, thereby enhancing comprehension. 

The cluster theme enhancing vocabulary comprehension and retention, highlights the positive 

effects of stemming and lemmatization on long-term vocabulary retention. Participants consistently pointed 

out that these techniques helped their students to acquire new vocabulary more effectively. By simplifying 

the learning process and focusing on the core meaning of words, learners could internalize vocabulary in a 

more meaningful and lasting manner. One participant reflected on this process by saying, “When my students 

learn words through word stems, they remember the words better.” Moreover, various types of contextual 

variation influence word learning among bilinguals. Research suggests that learning new word meanings is 

more effective when words are encountered in diverse semantic contexts rather than repetitive ones, 

regardless of language proficiency. However, switching between languages does not necessarily improve 

vocabulary acquisition compared to studying in a single language [29]. The repeated exposure to and 

application of root words through stemming and lemmatization likely contribute to deeper encoding in 

memory, thus improving both comprehension and retention. 

 

3.2.  Learner perception and engagement 

The emergent theme, emerged as an influential factor in the effectiveness of vocabulary acquisition 

and retention in the English language classroom. This theme explores how students perceive their learning 

experiences and how these perceptions influence their engagement with language learning. Two interrelated 

cluster themes, student attitudes toward language learning and learning styles, emerged during the interviews. 

Students’ attitudes toward language learning significantly impact their classroom engagement and 

vocabulary acquisition. Students with a positive attitude toward learning English are more motivated and 

likely to engage in language learning [30]. In contrast, negative attitudes can hinder students’ willingness to 

fully participate in learning. In this study, participants reported that students who viewed language learning 

as valuable and enjoyable were more likely to employ strategies that enhanced vocabulary retention. These 

students often demonstrated a growth mindset. They believed in their ability to improve further, which fueled 

their engagement. 
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3.3.  Teaching strategies and classroom implementation 

The theme examines the dynamic relationship between instructional methods and student engagement 

in vocabulary learning. This theme is framed by three cluster themes. They are pedagogical strategies and 

classroom practices, optimized teaching approaches, and balancing cognitive load in vocabulary instruction. 

Effective pedagogical strategies are essential for successful language instruction. These strategies 

include interactive activities, technology integration, and alignment between learners’ needs and instructional 

objectives. Building a strong vocabulary is fundamental to language acquisition, as it enhances 

communication skills and comprehension. Additionally, applying educational games as a learning technique 

with young learners increased learner engagement and improved knowledge absorption and retention [31]. 

Strategies such as collaborative learning, task-based activities, and real-world applications have proven 

beneficial. One participant noted that “Interactive vocabulary exercises make it easier for learners to 

remember words.” Students found that interactive exercises made learning more enjoyable, engaging, and 

effective in memorizing vocabulary [32]. 

Optimized teaching approaches aim to maximize learning outcomes by leveraging the strengths of 

both teachers and students. These approaches often combine traditional and modern teaching methods. 

Specifically, teachers enhance vocabulary instruction by strategically using spaced repetition and multimodal 

learning, incorporating visual and kinesthetic activities to accommodate various learning styles. While 

multimodal input (verbal+visual) positively influences vocabulary learning, it is less effective for long-term 

recall than monomodal (verbal-only) input [33]. The cognitive load from additional visual information may 

hinder retention, and students expressed mixed reactions. Some found it engaging and helpful, while others 

considered it time-consuming and distracting. 

 

 

4. CONCLUSION  

This study explores the role of stemming and lemmatization in vocabulary acquisition and retention in 

English language classrooms. The findings indicate that teachers effectively employ these techniques, with three 

key themes emerging: their impact on vocabulary acquisition and retention, learner perception and engagement, 

and teaching strategies and classroom implementation. The study confirms that integrating stemming and 

lemmatization into curricula enhances student learning. However, the small sample size and qualitative 

approach limit generalizability. Future research should involve a larger and more diverse participant pool, 

explore various educational settings, and adopt mixed-method approaches to further evaluate their impact. 

Additionally, investigating students’ perspectives on these techniques would provide valuable insights. 
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