
Vol. 24 (2026): Proceedings of the 2nd International Conference on Linguistics, Psychology and Creative Education (ICLPCE 2026) 
E-ISSN: 3105-0522  P-ISSN：3105-0514 

DOI: https://doi.org/10.70267/iclpce.2026127132 
  

 

 127 

Phonemic Minimal Pairs and Functional Load Theory: 
A Critical Review of Pedagogical Applications and 
Effectiveness in L2 Phonology 
 
Yibao Zhang* 
Liaoning Institute of Science and Engineering, Liaoning, China 

*Corresponding author: Yibao Zhang. 

 

Abstract 

This review paper systematically examines the pedagogical shift in second language (L2) phonology, 
transitioning from the traditional pursuit of a native-like accent to a modern emphasis on intelligibility. 
Central to this discussion is the application of Functional Load Theory (FLT), which serves as a robust 
framework for optimizing the selection and prioritization of Minimal Pair (MP) instruction. By analyzing the 
information-bearing capacity of various phonemic contrasts, FLT provides an objective basis for focusing on 
those errors that most significantly impede communicative success. This paper evaluates how MP drills 
effectively bridge the gap between auditory perception (input) and articulatory production (output). Through 
a comprehensive synthesis of empirical evidence, including the roles of Computer-Assisted Pronunciation 
Training (CAPT) and the Noticing Hypothesis, the paper argues that FLT-based prioritization yields rapid 
improvements in learner efficiency. However, critical gaps remain, particularly regarding the over-focus on 
consonants and the lack of longitudinal data for adult learners. The review concludes that while MP 
instruction is a high-efficiency tool, future pedagogical success lies in the integration of suprasegmental 
features and AI-driven personalized feedback systems. This critical review aims to bridge the current gap 
between complex linguistic theories and practical classroom applications. 
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1. Introduction 
The significance of pronunciation in successful oral communication within the field of second language 

(L2) acquisition cannot be overstated. Pronunciation serves as the primary medium through which all other 
linguistic components, such as grammar, vocabulary, and pragmatics, are delivered and interpreted during 
real-time interaction. Historically, the pedagogical landscape of L2 phonology was heavily dominated by the 
Nativeness Principle, a paradigm that pressured learners to eliminate all traces of their first language (L1) 
influence to achieve a native-like accent. However, as noted by Levis [1], a profound paradigm shift has 
occurred, moving the field toward the Intelligibility Principle. This modern perspective posits that the 
ultimate goal of pronunciation instruction is not the erasure of an accent, but rather the assurance that a 
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learner’s speech is clear and understandable to their interlocutors. In this context, intelligibility becomes the 
essential threshold for communicative success, where the focus shifts from phonetic perfection to functional 
clarity. A central methodology employed to enhance this intelligibility is Minimal Pair (MP) instruction. 
Minimal pairs consist of word sets that differ by only one phoneme—such as the distinction between ship 
and sheep or bat and pat—which serves to isolate specific sound contrasts for the learner [2]. These drills are 
strategically designed to bridge the persistent gap between auditory perception, or the input side of 
phonological processing, and articulatory production, which constitutes the output [3]. Despite their long-
standing presence in language classrooms, traditional MP drills have faced criticism for being 
decontextualized and mechanically repetitive. As Sewell [4] suggests, the effectiveness of such phonemic 
contrasts in pedagogical settings is deeply intertwined with how they are prioritized within the teaching-
learning relationship, moving beyond simple repetition to functional application. This review addresses these 
challenges by examining the integration of Functional Load Theory (FLT) as a robust framework for 
optimizing pedagogical choices. FLT provides a quantifiable basis for determining which phonemic errors 
are most likely to result in a breakdown of communication by measuring the information-bearing capacity of 
specific sound contrasts [5]. The primary objective of this review is to address two critical research questions: 
(1) How has FLT been operationalized in empirical L2 pronunciation studies? (2) What empirical evidence 
supports the effectiveness of FLT-informed MP instruction in perception and production domains? (3) What 
theoretical and methodological limitations remain in current FLT-based pedagogy? By prioritizing high-
functional load contrasts—those that distinguish a vast number of words in the lexicon—instructors can 
maximize the communicative impact of their lessons within the limited time constraints of the classroom [6]. 
The structure of this paper is organized to provide a comprehensive analysis of this topic. It begins by 
establishing the theoretical foundations of FLT and [7] Noticing Hypothesis, which emphasizes the role of 
conscious attention in phonological acquisition. It then transitions into an extensive review of empirical 
evidence regarding the effectiveness of MP instruction across both perceptual and articulatory domains, 
including the burgeoning influence of technology-assisted training. Finally, the paper synthesizes current 
findings to identify existing gaps in the literature and proposes future directions for a more holistic, 
intelligibility-centered approach to L2 phonology. 

2. Theoretical Background 
The primary theoretical framework underpinning this review is Functional Load Theory (FLT), which 

offers a systematic method for quantifying the relative importance of phonemic contrasts within a language's 
sound system. As defined by King [8], functional load refers to the work a specific phonemic opposition 
does in distinguishing meanings between words in the lexicon. Within this framework, not all phonetic 
differences are of equal communicative value. A contrast is considered to have a high functional load if it 
distinguishes a large number of minimal pairs, such as the English /p/ and /b/ contrast, which differentiates 
hundreds of common words like pat/bat and pin/bin. Conversely, a low functional load contrast, such as /θ/ 
and /ð/ (e.g., ether/either), distinguishes very few words and is therefore less likely to cause a breakdown in 
communication if mispronounced. From a pedagogical perspective, FLT suggests that instructional resources 
should be prioritized toward high-FL contrasts, as these errors are the most damaging to a learner's overall 
intelligibility [9]. Complementing FLT is Schmidt’s [7] Noticing Hypothesis, which posits that conscious 
noticing of specific linguistic features is a prerequisite for converting input into intake. In L2 phonology, 
learners often suffer from phonological deafness caused by the filtering effects of their native language (L1). 
They may fail to perceive subtle acoustic cues—such as aspiration, voicing, or vowel length—that are 
critical in the target language. Minimal Pair (MP) instruction facilitates this necessary noticing by isolating 
these contrasts in a controlled, low-stakes environment. By forcing the learner’s attention onto these high-FL 
distinctions, MP drills help reshape the learner’s perceptual maps, moving them from a state of ignorance to 
one of conscious awareness, which serves as the essential foundation for both accurate perception and 
eventual production. Furthermore, this study is situated within the broader pedagogical shift from the 
Nativeness Principle to the Intelligibility Principle. For decades, pronunciation instruction was driven by the 
Nativeness Principle, which set the unrealistic and often unnecessary goal of eliminating all traces of a 
foreign accent to mimic a native speaker. However, Levis [1] argues that this approach is largely 
unattainable for adult learners and fails to account for the functional needs of international communication. 
In contrast, the Intelligibility Principle prioritizes being understood above all else. This shift aligns perfectly 
with FLT: instead of attempting to master every phonetic nuance, learners focus on the core phonemic 
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contrasts that carry the most information-bearing weight. By adopting this efficiency-based model, 
instructors can ensure that pedagogical interventions provide the maximum communicative benefit for the 
learner’s effort [6]. This theoretical synthesis creates a robust rationale for using FLT-informed MP 
instruction as a primary tool in modern L2 phonology. 

3. Literature Review 

3.1 FLT and Instructional Prioritization: Targeting High-FL Contrasts 
The implementation of Functional Load Theory (FLT) in the L2 classroom represents a strategic move 

toward evidence-based prioritization. Traditionally, pronunciation syllabi often treated all phonemic 
contrasts as equally important, leading to a shotgun approach where rare sounds received as much attention 
as high-frequency ones. However, research by Munro and Derwing [5] provided empirical support for the FL 
principle, suggesting that not all errors impact intelligibility equally. In their exploratory study, they found 
that native-speaking listeners were significantly more bothered—and their comprehension more hindered—
by errors involving high-FL contrasts than by those involving low-FL contrasts. For instance, confusing /f/ 
and /v/ (high FL) in leaf/leave is far more disruptive than the dental fricative substitution of /θ/ with /t/ in 
think/tink (low FL). This prioritization is further supported by the work of Derwing and Munro [6], who 
argued that for most adult L2 learners, time is a finite resource. By focusing on high-FL contrasts, 
pedagogical intervention can yield the highest return on investment. This is particularly critical in English as 
a Lingua Franca (ELF) contexts, where the goal is clear communication between non-native speakers. The 
literature suggests that when learners master high-FL MPs, their overall functional clarity improves even if 
their global foreign accent remains strong. This section of the literature confirms that FLT serves as a 
necessary filter for the vast landscape of L2 phonology, ensuring that the most communicative work is done 
in the shortest time. 

3.2 Effectiveness in Perception (Input): Sharpening Phonemic Discrimination 
The role of Minimal Pair (MP) drills as tools for sharpening auditory perception—the input phase of 

acquisition—is a dominant theme in the literature. According to the Noticing Hypothesis [7], learners must 
first perceive the difference between sounds before they can produce them. A landmark longitudinal study by 
Bradlow, Pisoni, Akahane-Yamada, and Tohkura [10] investigated how Japanese listeners identify English 
/r/ and /l/ contrasts. Their experiment utilized high-variability phonetic training (HVPT) based on minimal 
pairs, requiring participants to distinguish between words like rock and lock across multiple speakers and 
contexts. The results from Bradlow et al. [10] were transformative; they showed that intensive MP-based 
perceptual training not only improved identification accuracy from roughly 65% to nearly 85%, but these 
gains were also maintained in long-term retention tests. This suggests that MP drills help to rewire the 
learner's brain, allowing them to create new phonemic categories that did not exist in their L1. Furthermore, 
Thomson [11] reinforced this by showing that perceptual training on vowel contrasts through MPs led to 
improved discrimination in connected speech, proving that the benefits of isolated drills can indeed 
generalize to more complex linguistic environments. 

3.3 Effectiveness in Production (Output): Bridging the Articulatory Gap 
While perception is the foundation, the ultimate goal of MP instruction is articulatory accuracy—the 

output. The literature explores whether perceptual gains automatically transfer to production. Saito [3] 
conducted a comprehensive synthesis of 15 quasi-experimental intervention studies to evaluate the effects of 
instruction on L2 pronunciation. Saito’s findings indicated that explicit instruction, particularly when it 
combined both perception-based and production-based MP drills, had a moderate to large effect size on the 
accuracy of spontaneous speech. Saito [3] specifically highlighted that MP drills provide the mechanical, 
articulatory rehearsal necessary for learners to master difficult motor movements. For example, when 
practicing the /s/ vs. /θ/ contrast (sin vs. thin), the learner is forced to focus on tongue placement in a way 
that is impossible during free conversation. However, the literature also points out a critical nuance: while 
MP drills improve controlled production, the transfer to automatic production requires time and varied 
practice. Studies by Zielinski [12] suggest that intelligibility is heavily dependent on the listener’s ability to 
use context to fill in phonological gaps. Therefore, MP production training is most effective when it moves 
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from isolated word pairs to sentence-level practice, ensuring the articulatory motor patterns become 
fossilized in a beneficial way. 

3.4 Technology-Assisted Instruction: The Role of CAPT 
The integration of Computer-Assisted Pronunciation Training (CAPT) has revolutionized the delivery of 

MP instruction. Modern digital platforms allow for the high-volume repetition that is necessary for 
phonological acquisition, but often too tedious for traditional classroom settings. Neri, Cucchiarini, Strik, 
and Boves [13] evaluated the effectiveness of CAPT systems and found that they offer a unique advantage: 
immediate, objective, and private feedback. Unlike a human teacher, who may be hesitant to correct every 
minor phonemic error, a CAPT system can provide visual feedback (such as spectrograms or waveform 
comparisons) that allows the learner to see the difference between their production and a native model. 
Research by Thomson [11] further demonstrated that digital MP tasks focusing on vowel perception 
significantly improved learners’ overall pronunciation scores. The private nature of CAPT reduces the 
affective filter—the anxiety many L2 learners feel when practicing difficult sounds. Moreover, recent 
advancements in Artificial Intelligence (AI) and Automatic Speech Recognition (ASR) have enabled CAPT 
tools to identify exactly which high-FL contrasts a specific learner struggles with, creating a personalized 
MP curriculum. This technological synthesis fulfills the dual requirements of FLT-based prioritization and 
the Noticing Hypothesis, making MP instruction more accessible and data-driven than ever before. 

3.5 Synthesis and Identified Gaps 
In synthesizing these bodies of literature, several themes emerge. First, there is overwhelming evidence 

that FLT-based prioritization is superior to traditional methods for improving intelligibility [11]. Second, the 
link between perceptual MP training and production gains is robust, provided the training is intensive and 
varied [3, 10]. However, the literature also reveals significant gaps. For instance, most MP research remains 
segment-centric, focusing almost exclusively on consonants and vowels. Zielinski [12] and others have 
argued that this ignores the role of suprasegmentals—such as word stress and intonation—which may also 
have a functional load that impacts intelligibility. Furthermore, there is a lack of longitudinal studies 
following adult learners beyond a few months to see if the articulatory changes induced by MP drills are 
permanent. These identified gaps provide the necessary rationale for the subsequent discussion and future 
research directions proposed in this paper. 

4. Discussion & Synthesis 
The synthesis of the reviewed literature reveals a significant degree of consensus regarding the 

pedagogical utility of Functional Load Theory (FLT). The primary strength of FLT-based Minimal Pair (MP) 
instruction lies in its ability to streamline the L2 curriculum, moving away from an exhaustive but inefficient 
all-inclusive approach to a data-driven, prioritized model. By focusing on high-FL contrasts, as advocated by 
Munro and Derwing [5], the gap between abstract linguistic systems and the practical communicative needs 
of the learner is effectively bridged. This approach directly supports the Intelligibility Principle, proving that 
maximizing communicative return on investment is both a realistic and necessary goal in modern language 
classrooms. However, a critical discussion emerges when considering the tension between decontextualized 
drills and communicative competence. While MP drills are highly effective at the Noticing stage—as 
described by Schmidt [7]—there is ongoing debate regarding their ecological validity. Critics argue that 
practicing phonemic contrasts in isolated word pairs does not automatically ensure that these gains will be 
sustained in the cognitively demanding environment of real-world spontaneous speech. The cognitive load 
required to manage grammar, vocabulary, and social interaction often causes the phonological accuracy 
achieved during controlled MP drills to deteriorate. Therefore, while MPs are a necessary foundational tool 
for perception and initial production, they must be viewed as a means to an end rather than the final stage of 
instruction. A synthesis of the evidence suggests that for MP instruction to be truly effective, it must be 
integrated into a scaffolded curriculum that gradually moves from isolated words to sentence-level tasks and, 
eventually, to communicative role-plays. Another major synthesis of the literature identifies a recurring 
limitation: the segmental bias. Most studies on FLT and MPs focus almost exclusively on consonants and, to 
a lesser extent, vowels. This ignores the substantial role of suprasegmental features—such as lexical stress, 
rhythm, and intonation—which also carry significant functional load. For instance, a misplaced primary 
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stress in a word can be more detrimental to intelligibility than the mispronunciation of a single consonant. 
Furthermore, the literature highlights a listener-centric gap. As Zielinski [12] suggests, intelligibility is a co-
constructed phenomenon. The success of a communication event depends not only on the speaker’s clarity 
but also on the listener’s familiarity with the speaker's accent and their willingness to engage. This suggests 
that future pedagogical applications of FLT should perhaps include training for listeners, or at least 
acknowledge that the functional weight of a sound may shift depending on the specific dialect or 
communicative context of the interlocutor. In conclusion, while the effectiveness of FLT-based MP training 
is well-supported in terms of sharpening perception and improving articulatory accuracy, its implementation 
must be nuanced. The field needs to move toward a more holistic model that applies the principles of 
functional load to both segmental and suprasegmental features, ensuring that the Noticing facilitated by 
technology and drills translates into robust, communicative power in real-world settings. 

5. Conclusion 
In summary, this review has demonstrated that the integration of Functional Load Theory (FLT) within 

Minimal Pair (MP) instruction represents a significant and highly efficient advancement in modern L2 
phonology. By moving away from the historically dominant but often impractical Nativeness Principle and 
instead embracing the Intelligibility Principle, educators can ensure that instructional time is strategically 
allocated to the phonemic contrasts that carry the most information-bearing weight. As evidenced throughout 
this paper, prioritizing high-FL contrasts allows learners to achieve the greatest communicative gains with 
the most efficient use of effort. The empirical literature provides robust support for the claim that targeted 
MP drills effectively bridge the critical gap between auditory perception (input) and articulatory production 
(output). Furthermore, the role of technology, particularly Computer-Assisted Pronunciation Training 
(CAPT), has been shown to be a vital catalyst in this process. By providing immediate, objective feedback 
and facilitating the noticing of subtle acoustic cues, digital tools fulfill the requirements of the Noticing 
Hypothesis in ways that traditional classroom settings cannot. However, as this review has critically 
identified, the field must now look beyond individual segments. Future research and pedagogical practice 
should aim to apply the principles of functional load to suprasegmental features, such as lexical stress and 
intonation, which are often just as critical to global intelligibility as consonants and vowels. Ultimately, the 
goal of L2 pronunciation instruction should be to empower learners with the functional tools necessary for 
successful communication in an increasingly globalized world. By continuing to refine FLT-based 
methodologies and embracing personalized, AI-driven feedback systems, the gap between linguistic theory 
and classroom reality can be further narrowed. This review concludes that while the foundational work on 
phonemic minimal pairs is solid, the future of the field lies in a more holistic, multisensory, and data-driven 
approach to human speech. 
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