
http://nflrc.hawaii.edu/rfl 

 

Reading in a Foreign Language                                               February 2025, Volume 37, No. 1 

ISSN 1539-0578                                                                                     pp. 1–20 

  https://hdl.handle.net/10125/67482 

 
 

The role of morphological knowledge and vocabulary knowledge in L2 
reading comprehension 

 

 

Miki Satori 

Nagoya University of Foreign Studies 

Japan  

 

Abstract  

 

This study investigated the relative contributions of English morphological and 

vocabulary knowledge to second language (L2) reading comprehension among 100 

adult Japanese English as a foreign language (EFL) learners. The study also 

investigated the extent to which the roles of morphological and vocabulary 

knowledge in L2 reading comprehension varied across proficiency levels. 

Hierarchical regression results indicated that morphological knowledge accounted 

for unique variance in L2 reading comprehension beyond vocabulary knowledge. 

Based on two proficiency levels (beginner and intermediate), morpheme-function 

knowledge was the only significant predictor of L2 reading comprehension for 

beginner learners. Vocabulary knowledge and morpheme-meaning knowledge were 

significant predictors of L2 reading comprehension for intermediate learners. The 

findings suggest that awareness of the syntactic properties of morphology 

contributes more significantly to L2 reading comprehension than vocabulary 

knowledge among Japanese EFL learners at the beginner level. However, its relative 

contribution to L2 reading may decrease as proficiency increases. 

 

Keywords: second language acquisition; morphological knowledge; vocabulary 

knowledge; L2 reading comprehension; Japanese EFL learners; EFL; beginning and 

intermediate proficiency levels   

 

The acquisition of vocabulary plays a crucial role in achieving language proficiency. To 

enhance the effectiveness of vocabulary teaching and learning, various strategies have been 

implemented. Among these strategies, morphological awareness has been identified as one of 

the most effective approaches for vocabulary acquisition (Kim, 2013). Morphological 

awareness is defined as learners’ explicit knowledge of word derivations (e.g., prefixes and 

suffixes), inflections (e.g., third-person singular -s), and compound words (e.g., firefighters) 

(Zhang & Lin, 2021). By decoding the morphemic structure of words and engaging in further 

analysis, learners become capable of recognizing different morphological forms of the same 

word while reading texts (Oz, 2014). Recent research has investigated the direct and indirect 

contributions of morphological knowledge to the development of reading, writing, spelling, 

and vocabulary in both first language (L1) and second language (L2) contexts. Moreover, 

explicit instruction targeting morphological word structures, such as prefixes, suffixes, and 

roots, has been found to be an effective approach for promoting vocabulary development 

(Bowers & Kirby, 2010; Kieffer et al., 2012a; Kim, 2013; Yurtbaşı, 2015).  
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The Reading Systems Framework (Perfetti et al., 2005; Perfetti & Stafura, 2014) highlights 

the multiple influences of morphology on word identification during the reading process 

(Levesque et al., 2020). According to this framework, morphological understanding operates 

in two separate systems: the linguistic system and the lexicon (Perfetti & Stafura, 2014). 

Within the linguistic system, morphology operates in conjunction with phonology and syntax 

and directly impacts reading comprehension. In addition, it has an indirect impact on reading 

comprehension through word reading and the lexicon (Levesque et al., 2020). Levesque et al. 

(2020) suggest that these three pathways represent different aspects of morphology, each 

contributing uniquely to reading comprehension.  

 

Recent studies have found evidence that morphological knowledge has a direct effect on 

English reading comprehension and that this effect is not fully mediated by factors such as 

vocabulary knowledge. Several studies (Alshehri & Zhang, 2022; Kotzer et al., 2021; 

Levesque et al., 2017; Qiao et al., 2021) have supported this finding. For example, Qiao et al. 

(2021) conducted a study with young ESL learners in Hong Kong and found that vocabulary 

knowledge did not fully mediate the relationship between morphological knowledge and L2 

reading comprehension. Similarly, Alshehri and Zhang (2022) conducted research with adult 

Arabic English as a foreign language (EFL) learners and found that the contributions of 

morphological and vocabulary knowledge to L2 reading comprehension may vary depending 

on the proficiency level of the learners. Based on these findings, the present study aims to 

explore the roles of morphological and vocabulary knowledge in L2 reading comprehension 

among adult Japanese EFL learners at different proficiency levels. 

 

 

Literature Review 

 

Morphological Knowledge and Vocabulary Development 

 

Understanding the structure of words, such as prefixes, suffixes, and word origins, is crucial 

for developing extensive vocabulary. This knowledge helps learners recognize and 

manipulate new words derived from familiar words within the same word family (Oz, 2014; 

Sasao & Webb, 2017). Sasao and Webb (2017) demonstrated that morphological knowledge 

consists of three essential components: morpheme-form, morpheme-meaning, and 

morpheme-function knowledge. Morpheme-form knowledge refers to the ability to identify 

legal written morphological forms and reject illegal ones. It involves L2 learners’ awareness 

of the structure of words, including their ability to recognize affixes (prefixes and suffixes) 

that exist in English and to judge certain letter clusters as non-morphemic. For example, 

recognizing that “un-” and “-ment” are valid morphemes, but that “zl-” or “-qz” are not, falls 

under morpheme-form knowledge. Morpheme-meaning knowledge concerns the ability to 

associate a recognized morphological form with its meaning. When learners encounter a 

known morpheme, such as “un-,” they can identify its meaning (e.g., “not” or “opposite of”). 

This knowledge includes recognizing how the addition of a morpheme changes the meaning 

of a word. Morpheme-function knowledge refers to the understanding of the syntactic roles or 

grammatical categories (parts of speech) assigned by written morphological forms.  

 

Several studies have emphasized the importance of including word origins, root words, 

prefixes, and suffixes in vocabulary instruction (Hirsh, 2018; Yurtbaşı, 2015). Kim (2013) 

conducted a study with 54 Korean EFL learners to compare the effectiveness of teaching new 

words using a morphological strategy versus a word-translation approach. The results showed 
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that the morphological approach led to better vocabulary acquisition than the conventional 

word-translation method. Similarly, Kieffer and Lesaux (2012a) found a significant 

relationship between improved morphological awareness and vocabulary development.  

 

Despite recognizing the importance of morphological knowledge in vocabulary development, 

there is still a lack of understanding of the underlying mechanisms of this relationship 

(Dawson et al., 2021). To address this gap, Dawson et al. (2021) conducted a study to 

examine the effects of training with or without familiar suffixes on learning novel words in 

two age groups: younger adolescents (12-13 years) and older adolescents (16-19 years). In 

the first training session, participants completed five computerized tasks to learn the 

phonological, semantic, and orthographic features of nonwords in a test-response-feedback 

format. Tasks included guessing, selecting, recalling definitions, and matching nonwords. The 

second training session repeated the first task and added a multiple-choice activity with 

feedback. The results showed that both age groups had better recall of word meanings when 

the training included familiar suffixes. Based on these findings, Dawson et al. (2021) 

concluded that the semantic and syntactic properties of suffixes help establish connections 

between word forms and meanings. Furthermore, Zhang and Koda (2012) suggested that 

adult Chinese EFL learners with higher morphological awareness tend to have more 

extensive vocabularies because they can identify root words and use morphological 

segmentation to infer the meanings of complex words. In this study, morphological awareness 

was defined as the ability to analyze multimorphemic English words into their morphological 

units and identify the root meaning of each target word. Morphological knowledge was 

measured by a test of 30 low-frequency derivational words in which participants had to 

choose the correct root from three options. This emphasis on analyzing internal word 

structure is consistent with Sandra (1994), who demonstrated that understanding the internal 

structure of words helps learners to better store and retrieve complex words in their mental 

lexicon, making it easier to access certain prefixed words. This suggests that morpheme-form 

knowledge enables learners to analyze and break down words into their morphemes, thereby 

facilitating their understanding of word formation. However, Zhang and Lin (2021) did not 

find a significant direct relationship between morpheme-form knowledge and vocabulary 

knowledge. Instead, they found that morpheme-meaning knowledge was directly related to 

vocabulary knowledge. 

 

The Morphological Pathways Framework (Levesque et al., 2020) proposes that 

morphological awareness contributes to word identification processes through morphological 

analysis and decoding via different mechanisms. This has practical implications because the 

morphological analysis involves morpho-semantic processing for lexical representations of 

morphologically complex words, while morphological decoding operates at the word form 

level to decompose morphologically complex words. Levesque et al. (2020) argue that the 

distinct mechanisms associated with morpheme-form and morpheme-meaning help learners 

read and understand complex words. Jeon (2011) suggests that inferring meaning from 

morphemes and recognizing morphemes are different aspects of morphological awareness, 

and that morpheme-meaning knowledge may play a more crucial role in word reading, while 

morpheme-form knowledge is a prerequisite for any morphological analysis. However, 

morpheme-form and morpheme-meaning knowledge are thought to work together in both 

analysis and decoding. In analysis, morpheme forms are recognized first, followed by the use 

of meaning to interpret the word. In decoding, meaning is used for quick recognition, but 

form identification is still required. 
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Although these studies contribute to the understanding of how these morphological 

components play different roles in vocabulary development, there is still much to be 

discovered, especially regarding the different roles of morphological knowledge. Further 

analysis is needed to explore the complex interplay of these components and the different 

contributions they make to vocabulary development. 

 

Morphological Knowledge and Reading Development 

 

Morphological knowledge plays a critical role in decoding morphologically complex words 

(Kuo & Anderson, 2006; Sasao & Webb, 2017) and contributes to reading development as an 

explicit and strategic tool for decoding or inferring the meanings of unfamiliar words in a text 

(Alshehri & Zhang, 2022; Zhang & Koda, 2013; Zhang & Lin, 2021). Kuo and Anderson 

(2006) provided three explanations for the relationship between morphological knowledge 

and reading development. First, integrating semantic, phonological, and syntactic 

(morpheme-functional) awareness within morphological knowledge reflects metalinguistic 

awareness. Second, readers’ mental lexicons are organized based on morphological structure, 

and morphological knowledge facilitates efficient word storage. Finally, morphological 

awareness enhances learners’ ability to identify allomorphs and improves reading efficiency. 

According to Zhang and Lin (2021), morphological knowledge contributes to higher-level 

comprehension of textual content because it enables sensitivity to word segmentation and 

partial word meanings, thereby promoting explicit metalinguistic understanding of complex 

words encountered in text. Similarly, Zhang and Koda (2012) described that morphological 

awareness supports reading development by facilitating the inference of meanings for 

complex words, thereby reducing cognitive demands associated with resolving vocabulary 

gaps during reading and promoting better comprehension. Moreover, the syntactic cues 

provided by suffixes in derived words contribute to comprehension by helping learners parse 

complex sentences. Given that both reading comprehension and morphological processing 

involve the extraction of meaning, these two constructs are thought to share cognitive and 

linguistic demands (Zhang & Lin, 2021). Consequently, learners with well-developed 

morphological awareness may be able to effectively allocate limited cognitive resources to 

higher-level reading processes, including the implementation of metacognitive strategies. 

Therefore, learners’ understanding of suffixes and derivational structures can facilitate 

automatic word decoding and sentence parsing, ultimately improving reading comprehension 

fluency (Zhang & Koda, 2013). 

 

The Effects of Age, L1 Background, and L2 Proficiency on the Role of Morphological 

Knowledge in L2 Reading 

 

Numerous studies have highlighted the significance of linguistic variables such as L2 

vocabulary knowledge, L2 decoding skills, and L2 syntactic knowledge as major contributors 

to L2 reading comprehension (Jeon & Yamashita, 2014; Zhang, 2012). However, limited 

research has examined the relative contributions of English morphological knowledge to L2 

reading comprehension. Furthermore, previous studies have yielded mixed results regarding 

the direct and indirect roles of morphological knowledge, which may be influenced by factors 

such as age, L1 background, and L2 proficiency. Regarding L1 background, Kieffer and 

Lesaux (2012b) argue that while morphological awareness is equally important for reading 

development across languages, the most critical aspect of morphological knowledge varies 

across languages. Furthermore, Ramirez et al. (2010) found a correlation between children’s 

morphological awareness in their L1 (Spanish) and their word reading ability in English. 
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Kieffer and Lesaux (2012b) suggest that L2 English learners with advanced morphological 

awareness in their L1 Spanish are more likely to apply this knowledge when reading English 

due to the linguistic proximity between English and Spanish. For L2 learners with dissimilar 

morphological systems in their L1, morphological processing in English may be more 

cognitively demanding. Consequently, individual differences in English morphological 

knowledge may have a direct impact on L2 reading comprehension.  

 

In terms of the effects of L2 proficiency, EFL learners who need help with fundamental 

vocabulary and grammar may find it difficult to understand unfamiliar words based on 

prefixes and suffixes. On the other hand, proficient learners have sufficient knowledge of 

prefixes and suffixes to infer the meaning of unfamiliar words (Amirjalili et al., 2018). 

Therefore, differences in morphological knowledge may have a more significant impact on 

word reading and L2 reading comprehension for less proficient learners than for more 

proficient learners. 

 

Regarding age effects, in L1 reading development, Dawson et al. (2023) suggest that young 

learners may have difficulty identifying morphological structures at the orthographic level. In 

contrast, adult learners typically have superior cognitive abilities to efficiently process 

morpho-orthographic information and analyze complex linguistic structures. This advantage 

stems from their greater exposure to morphological patterns in print, which helps them 

integrate this knowledge into their reading skills. As a result, individual differences in 

morphological knowledge may be leveled out for adults and have a greater impact on word 

reading and reading comprehension for young learners. 

 

Mediating Factors in the Relationship between Morphological Knowledge and Reading 

 

Morphological knowledge was found to contribute directly to L2 reading comprehension 

beyond L2 vocabulary knowledge for young Chinese EFL or bilingual English learners 

(Zhang & Koda, 2013; Zhang, 2017), Hong Kong Chinese ESL children (Qiao et al., 2021), 

and Arabic university students (Alshehri & Zhang, 2022). On the other hand, Qiao et al. 

(2021) found that morphological knowledge had significant indirect effects on L2 reading 

comprehension through word reading, but not through vocabulary. Jeon (2011) investigated 

the contribution of morpheme-form and morpheme-meaning knowledge to L2 reading 

comprehension among Korean high school students. The study included four mediator 

variables in the analysis: phonological decoding, vocabulary knowledge, listening 

comprehension, and metacognitive awareness of reading. The results showed that 

morphological knowledge significantly predicted L2 reading comprehension when 

controlling for other mediator variables. Moreover, morpheme-meaning knowledge was 

found to be more predictive than morpheme-form knowledge. 

 

Zhang and Lin (2021) investigated the direct and indirect contributions of morpheme-form 

and morpheme-meaning knowledge to L2 reading comprehension among college-level EFL 

learners in China. The path analysis results showed that morpheme-form knowledge directly 

and indirectly influenced L2 reading comprehension through lexical inference. Moreover, 

morpheme-meaning knowledge indirectly contributed to L2 reading comprehension through 

both vocabulary breadth and lexical inference. Notably, Zhang and Lin (2021) found that the 

direct effect of morpheme-form knowledge on L2 reading comprehension was stronger than 

its indirect effect, whereas the indirect effect of morpheme-meaning knowledge was more 

substantial than its direct effect. They suggest that there may be considerable overlap between 
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morpheme-meaning knowledge and vocabulary breadth in their contribution to reading 

comprehension. As a result, vocabulary may play a more significant role in mediating the 

effect of morpheme-meaning knowledge on reading comprehension than morpheme-form 

knowledge.  

 

Alshehri and Zhang (2022) investigated how different lexical competencies, including lexical 

knowledge and processing skills at both word and sublexical levels, predict reading 

comprehension in Arabic-speaking EFL learners. The study examined three aspects of 

morphological knowledge: form, meaning, and function as sublexical items. To measure this, 

a task modeled after the Word Part Levels Test (Sasao & Webb, 2017) was used, which 

consisted of three sections. The first section tested morpheme-form knowledge by assessing 

participants’ ability to identify correct written forms of affixes. The second section measured 

their understanding of the meanings of affixes, and the third section assessed how affixes 

indicate the part of speech of a word. The test items were adapted to Saudi students’ English 

learning experience, and Arabic translations were provided to aid comprehension. 

Hierarchical regression analyses revealed that lexical knowledge was the strongest predictor 

of L2 reading comprehension, explaining 38.6% of the variance. Sublexical knowledge also 

contributed significantly but to a lesser extent, adding 4.4% after controlling for lexical 

knowledge. When sublexical knowledge was entered first, it explained 27.1% of the variance. 

This shows that while both lexical and sublexical knowledge contribute to L2 reading 

comprehension, lexical knowledge has a greater relative impact. Among the three aspects of 

morphological knowledge, morpheme-function knowledge had the strongest correlation with 

reading comprehension. Alshehri and Zhang (2022) suggest that this may be because the 

knowledge of the syntactic properties of affixes aids sentence parsing, allowing readers to 

better comprehend text structure. In contrast, morpheme-meaning knowledge, while 

important for understanding individual words, may not provide the same level of support for 

understanding sentence-level meanings and syntactic relationships.  

 

A recent study by Yamashita and Kusanagi (2024), conducted in a Japanese EFL context with 

participants similar to those in the present study, found that knowledge of morpheme function 

and morpheme meaning had both direct and indirect effects on reading comprehension, 

mediated by vocabulary breadth. Morpheme-function knowledge made a more significant 

direct contribution to L2 reading comprehension than morpheme-meaning knowledge. 

However, morpheme-form knowledge had no significant effect. Yamashita and Kusanagi 

(2024) suggest that the lack of a morpheme-form effect may be due to the study’s exclusion 

of word reading as a potential mediator. The results suggest that morphological knowledge is 

important for reading comprehension, but its unique contribution may depend on how 

specific aspects of morphological and lexical knowledge are measured.  

 

Choi (2015) emphasized that L2 derivational morphological knowledge has a stronger effect 

on L2 reading comprehension than L2 vocabulary knowledge among Korean EFL high 

school and university students. The smaller effect of vocabulary knowledge on L2 reading 

comprehension compared to morphological knowledge may be due to the choice of 

vocabulary measure (vocabulary breadth) (Alshehri & Zhang, 2022). If vocabulary depth was 

taken into account, the results might be different. In this regard, Zhang and Koda (2012) 

included both vocabulary breadth and depth as indicators in their structural equation 

modeling (SEM). They found that morphological knowledge contributed to reading 

comprehension indirectly through vocabulary size and depth, but not directly. The lack of a 

direct effect may be due to the way vocabulary knowledge and morphological awareness 
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were measured, or the background or ability of the learners. Zhang and Koda (2012) 

proposed that morphological knowledge plays a more direct role in reading when learners’ 

decoding skills for morphologically complex words are not sufficiently efficient. The 

participants in their study were graduate students at a university in China, who had received 

explicit formal English instruction for their graduate studies. Consequently, individual 

differences in decoding efficiency were limited, suggesting that vocabulary knowledge may 

serve as a mediator in the relationship between morphological knowledge and L2 reading. 

The findings suggest that more proficient learners may rely less on morphological knowledge 

because their decoding skills are more automated, allowing them to recognize and process 

morphologically complex words more efficiently. As a result, they may not need to 

consciously engage in morphological analysis as much as lower-proficiency learners. 

 

 

The Current Study 

 

Previous research has demonstrated a positive relationship between morphological 

knowledge and reading comprehension development in children’s L1 across languages. 

However, the specific role of morphological knowledge in adult L2 reading comprehension 

remains unclear (Alshehri & Zhang, 2022; Zhang & Koda, 2012), especially for Japanese 

EFL learners. Japanese and English differ significantly in their morphological systems. 

Japanese is an agglutinative language, in which words are formed by adding various suffixes 

to a root word to indicate the grammatical function (Wedayanti, 2016). In contrast, English is 

an inflectional language. In English, in some cases, adding an inflectional suffix to a root 

word does not change its syntactic category. Derivational morphemes change the syntactic 

category and meaning of the root word (Hayashi & Murphy, 2010). According to Hayashi and 

Murphy (2010), the mental lexicons of Japanese and English may be qualitatively different in 

their organization. The findings suggest that Japanese EFL learners may have limited 

sensitivity to L2 English morphology, resulting in distinctive patterns of association between 

morphological knowledge and L2 reading comprehension. Furthermore, Alshehri and Zhang 

(2022) suggest that the influence of vocabulary and morphological knowledge on L2 reading 

may be influenced by learners’ L2 proficiency. However, this aspect has not been thoroughly 

investigated in previous studies. Therefore, this study aims to investigate the relative 

contribution of morphological and vocabulary knowledge to L2 reading comprehension 

among Japanese EFL learners at lower and higher proficiency levels.  

 

Furthermore, Alshehri and Zhang (2022) propose that the role of morphological knowledge in 

reading comprehension depends on the specific aspects of morphological knowledge that are 

focused on. In this regard, the study examines three aspects of morphological knowledge: 

form (recognition of written morphological forms), meaning (knowledge of morphological 

meanings), and function (knowledge of the syntactic properties of morphological 

knowledge). The study aims to address the following research questions:  

 

RQ1. To what extent do Japanese EFL learners’ vocabulary knowledge and three aspects of 

morphological knowledge (morpheme-form, morpheme-meaning, and morpheme-function 

knowledge) contribute to L2 reading comprehension? 

 

RQ2. How does the role of vocabulary knowledge and three aspects of morphological knowledge 

(morpheme-form, morpheme-meaning, and morpheme-function knowledge) in L2 reading 

comprehension vary across different language proficiency levels of Japanese EFL learners? 
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Method 

 

Participants 

 

A total of 100 participants, including first- (25) and second-year (75) Japanese EFL students 

at a Japanese university were recruited for this study. The majority of the participants were 

between 18 and 20 years old. The participants had completed six years of compulsory 

English language education before entering the university. Based on Ghalebi et al.’s (2021) 

methods for differentiating between high- and low-proficiency learners of English 

vocabulary, the participants were divided into two proficiency levels based on their 

performance on a vocabulary breadth test: higher (50 students who scored 116 or above) and 

lower (50 students who scored 114 or below). Based on their Test of English for International 

Communication (TOEIC) scores and the TOEIC-CEFR level mapping provided by ETS, 74% 

of the participants in the higher-proficiency group had an intermediate level (CEFR B1), 

while 16% had an upper-intermediate level (CEFR B2), and the remaining 10% had an 

elementary level (CEFR A2). In contrast, 90% of the participants in the lower proficiency 

group had an elementary level (CEFR A2), and the remaining 5% had an intermediate level 

(CEFR B1). 

 

Instruments 

 

Vocabulary Knowledge. Participants’ vocabulary knowledge was measured by a vocabulary 

breadth test based on the New JACET List of 8,000 Basic Words (VST-NJ8). This test was 

developed by Hamada et al. (2021) specifically for Japanese learners of English. It consists of 

160 items from 8,000 basic words, with 8 word-frequency levels (20 items per level). The test 

adopted the L1 (Japanese)-L2 (English) matching format to assess learners’ receptive 

knowledge of form-meaning relations. Participants were asked to select the most appropriate 

English word for the Japanese equivalent from four multiple-choice options. Hamada et al. 

(2021) conducted two studies to ensure the construct validity based on Item Response Theory 

(IRT). In Study 1, 800 target words were selected from the New JACET List of 8,000 Basic 

Words, and a large item bank was created. Data obtained from 2,155 Japanese university 

students were analyzed using the three-parameter logistic (3PL) model of IRT. In Study 2, 

automatic test assembly was performed based on the number of items to be included. The 

results of the automatic test assembly and validation demonstrated the robust construct 

validity of the test in terms of content, substance, structure, generalizability, and external 

aspects. In the present study, the test yielded a Rasch item reliability estimate of .94 and fairly 

good internal consistency (Cronbach’s α = .92). 

 

Morphological Knowledge. Participants’ English morphological knowledge was measured 

using the Word Part Levels Test (WPLT), developed by Sasao and Webb (2017) (see 

Appendix for examples of test items). Sasao and Webb (2017) constructed the test format by 

sampling 118 affixes, which were classified into three difficulty levels based on the Rasch 

item difficulty. The test was designed to measure three aspects of morphological knowledge: 

form (recognition of written morphological forms), meaning (knowledge of morphological 

meanings), and function (knowledge of syntactic properties of morphological knowledge). 

Sasao and Webb (2017) carefully piloted the instrument to ensure its validity and reliability 

using Rasch analysis. After several steps to increase validity and reliability, the revised test 

yielded Rasch person reliability estimates (.91, .86, .89) and good internal consistency 

(Cronbach’s α = .91, .94, .92) for the form, meaning, and use sections, respectively. The test 
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has three levels: beginner, intermediate, and advanced. In the present study, an intermediate-

level test was administered based on the participants' proficiency. The form section consisted 

of 37 items measuring the ability to recognize the correct forms of English prefixes (11 items) 

and suffixes (26 items). Participants were asked to choose the correct morphological form 

that changes the meaning of a word from four options. The meaning section consisted of 21 

items measuring knowledge of the meanings of English prefixes (9 items) and suffixes (12 

items). Each item was presented with two-word examples. Participants were asked to choose 

“noun,” “verb,” “adjective,” or “adverb” to demonstrate their understanding of the syntactic 

properties of the morphology of the two examples. Japanese translations of the nouns, verbs, 

adjectives, and adverbs were also provided. The 79-item test took participants 25-30 minutes 

to complete. In the present study, the test yielded Rasch item reliability estimates of .98 and 

good internal consistency (Cronbach’s α = .87). 

 

L2 Reading Comprehension. L2 reading comprehension skills were measured using the 

computer-based TOEIC IP test offered by Educational Testing Service (ETS). The test is a 

computer adaptive test (CAT) consisting of two parts: a listening section (25 min) and a 

reading section (37 min). The questions in the reading section are based on Incomplete 

Sentences (12 items), Text Completion (8 items), and Reading Comprehension (15 items), 

with each question having four choices. The Reading Comprehension section contains five to 

seven passages ranging in length from 200 to 500 words, with two to five questions per 

passage. The question types assess literal comprehension, inferential reasoning, and main 

idea identification. Participants completed both listening and reading passages as part of their 

school curriculum. Each participant received a reading and listening comprehension score on 

a scale of 5 to 495. The combined scores provided a total score on a scale of 10 to 990 points. 

In this study, reading comprehension was assessed using the TOEIC reading score. 

 

 

Procedure and Analyses 

 

Data Collection Procedure. The data collection period was two weeks. Participants took the 

TOEIC test and the Vocabulary Breadth Test during the first week. In addition, the 

participants took the Word Part Levels Test (WPLT) in a separate session during the second 

week. Data for the TOEIC test were collected from ETS, while data for the Vocabulary 

Breadth Test and the Word Part Levels Test (WPLT) were collected via Google Forms in the 

researchers’ English classes. 

 

Data Analysis. After initial preparation, statistical analyses were performed using SPSS 

(version 19.0) for Windows. Cronbach’s alpha, skewness, and kurtosis coefficients were used 

to examine the reliability and distribution of the scores. Pearson’s correlation was used to 

examine the relationships between the different test measures. Finally, hierarchical regression 

analysis and mediation analysis were conducted to examine the direct and indirect effects of 

morphological knowledge on L2 reading comprehension. Rasch analysis was used to 

examine the psychometric properties of the tests. The Rasch scale analysis model was 

estimated using WINSTEPS software version 5.2.2.0. 
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Results 

 

Results for RQ1 

 

Descriptive statistics are shown in Table 1. Skewness and kurtosis statistics indicated that 

morpheme-form knowledge violated symmetricity and normality, whereas the other variables 

were approximately normally distributed. The morpheme-function measure had the lowest 

accuracy rate (46.2%), while the morpheme-form measure had the highest accuracy rate 

(75.2%).  

 

Table 1. Descriptive Statistics for Scores on the Variables (N = 100) 

Variables k M SD Skewness Kurtosis α 

Vocabulary knowledge 160 114.90 16.24 .07 -.29 .92 

Morphological knowledge (whole) 79 52.00 9.16 -.39 .87 .87 

Morpheme-form knowledge 37 27.81 4.56 -1.10 3.06 .84 

Morpheme-meaning knowledge 21 14.48 3.67 -.62 .10 .78 

Morpheme-function knowledge 21 9.71 3.23 .24 -.32 .74 

Reading comprehension  495 216.15 79.55 .57 -.04 --- 

 

The correlation analysis between the variables (Table 2) showed that scores for 

morphological knowledge and its three components were significantly correlated with scores 

for vocabulary knowledge and reading comprehension. Furthermore, vocabulary knowledge 

scores were significantly correlated with L2 reading comprehension. There were also 

significant correlations among morpheme-form, morpheme-meaning, and morpheme-

function knowledge.  

 

Table 2. Summary of Correlations between the Variables (N = 100) 

Variables 1 2 3 4 5 

1.Vocabulary knowledge ---     

2. Morphological knowledge (whole)  .58*** ---    

3. Morpheme-form knowledge .37*** .81*** ---   

4. Morpheme-meaning knowledge .47*** .84*** .48*** ---  

5. Morpheme-function knowledge .60*** .74*** .34*** .55*** --- 

6. Reading comprehension .65*** .65*** .43*** .55*** .61*** 

Note. ***p < .001 

 

Hierarchical regression analysis was performed to investigate the direct effect of 

morphological knowledge on L2 reading comprehension after controlling for the effects of 

vocabulary knowledge. TOEIC reading test performance scores were set as the dependent 

variable, and morphological knowledge and vocabulary knowledge scores were the 

independent variables. The vocabulary knowledge score was entered into the model in Step 1, 

and scores for the morpheme-form, morpheme-meaning, and morpheme-function knowledge 

were entered in Step 2 using a stepwise method. The results of the regression analysis of the 

reading tests are presented in Table 3. As shown in Table 3, morphological and vocabulary 

knowledge scores accounted for a large proportion of the variance (53%) in reading 

comprehension. Morpheme-function and morpheme-meaning knowledge explained an 
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additional 11% of the variance in reading comprehension beyond vocabulary knowledge.  

 

Next, to investigate the indirect effect of morphological knowledge on L2 reading 

comprehension via vocabulary knowledge, the mediation effect of vocabulary was tested 

using the bootstrapping method proposed by Hayes (2013), based on the methodology 

conducted by Ke and Koda (2017). The bootstrapping method is a non-parametric statistical 

technique used to estimate the distribution of a statistic by resampling data with replacement. 

This approach provides robust estimates of indirect effects in mediation analysis, which is 

particularly useful when dealing with small sample sizes. Confidence intervals (95%) are 

generated from these resamples to assess whether the indirect effects are statistically 

significant. If the confidence interval does not include zero, the mediation effect is considered 

significant (Hayes, 2013). In the present study, 5,000 bootstrap resamples were conducted to 

test the significance of the indirect effects of morpheme-function and morpheme-meaning 

knowledge on L2 reading comprehension, with vocabulary knowledge serving as the 

mediator. 

 

The regression results showed that the unstandardized indirect effect of morpheme-function 

knowledge on L2 reading comprehension via vocabulary knowledge was 6.44 (95% CI [3.50, 

9.96]), and was statistically significant as zero did not fall between the lower and upper 

bounds of the 95% confidence interval. Furthermore, the unstandardized indirect effect of 

morpheme-meaning knowledge on L2 reading comprehension via vocabulary knowledge was 

5.071 (95% CI [2.70, 7.97]), and was also statistically significant. The results indicated that 

morpheme-function and morpheme-meaning knowledge contributed to L2 reading 

comprehension, both directly and indirectly.  

 

Table 3. Summary of Hierarchical Regression Analysis (N = 100) 

Step  Predictor R2 ΔR2 ΔF B SE β t 

1 Vocabulary knowledge .417 .417 70.168*** 3.165 .378 .646 8.377*** 

2 Vocabulary knowledge .530 .034 6.992* 1.905 .437 .389 4.362*** 

 Morpheme-function    6.216 2.330 .252 2.669** 

 Morpheme-meaning knowledge    4.927 1.863 .227 2.644* 

Note. *p < .05, **p < .01, ***p < .001 

 

Results for RQ2 

 

An essential aspect of this study is the influence of L2 proficiency on the role of 

morphological and vocabulary knowledge in L2 reading comprehension. Therefore, the 

participants were divided into two vocabulary proficiency levels based on their performance 

on the Vocabulary Breadth Test, which was used to measure vocabulary knowledge: higher 

(50 students who scored 116 or above) and lower (50 students who scored 114 or below). 

Table 4 shows the descriptive statistics of the higher- and lower-proficiency groups. The 

results of the t-test showed significant differences in the mean scores of all the tests.  

 

Table 4. Descriptive Statistics for Scores on the Tests in Each Proficiency Group 

 Higher-proficiency  

(N = 50) 

Lower-proficiency 

(N = 50) 

Variables M SD  M SD t 

Vocabulary knowledge 127.92 9.84  101.88 9.48 13.48*** 
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Morphological knowledge (whole)  55.88 8.67  48.12 7.97 4.66*** 

Morpheme-form knowledge  28.92 4.22  26.70 4.65 2.50* 

Morpheme-meaning knowledge 15.98 3.17  12.98 3,54 4.46*** 

Morpheme-function knowledge 10.98 3.29  8.44 2.635 4.26*** 

Reading comprehension 255.60 83.39  176.70 51.54 5.69*** 

Note. *p < .05, ***p < .001 

 

Table 5. Summary of Correlations in the Higher-proficiency Group (N = 50) 

Variables 1 2 3 4 5 6 

1.Vocabulay knowledge ---      

2. Morphological knowledge (whole) .43** ---     

3. Morpheme-form knowledge .19 .83*** ---    

4. Morpheme-meaning knowledge .32* .83*** .51*** ---   

5. Morpheme-function knowledge .58*** .78*** .40** .56*** ---  

6. Reading comprehension .52*** .58*** .42** .52*** .50*** --- 

Note. *p < .05, **p < .01, ***p < .001 

 

Table 6. Summary of Correlations in the Lower-proficiency Group (N = 50) 

Variables 1 2 3 4 5 6 

1.Vocabulay knowledge ---      

2. Morphological knowledge (whole) .46** ---     

3. Morpheme-form knowledge .39** .79*** ---    

4. Morpheme-meaning knowledge .20 .78*** .36* ---   

5. Morpheme-function knowledge .43** .58*** .14 .37** ---  

6. Reading comprehension .43* .53*** .32* .36* .56*** --- 

Note. *p < .05, **p < .01, ***p < .001 

 

The correlations between the variables for each proficiency group are presented in Tables 5 

and 6. Marked differences are observed between the two sets of correlations. Most notably, 

the contributions of morpheme-form knowledge to vocabulary knowledge and L2 reading 

comprehension were significant only in the lower-proficiency group. On the other hand, 

morpheme-meaning knowledge scores significantly correlated with vocabulary knowledge 

scores only in the higher-proficiency group. 

Next, to investigate the independent role of morphological knowledge in L2 reading 

comprehension beyond vocabulary knowledge, a hierarchical regression analysis was 

conducted with TOEIC reading test scores as the dependent variable and morphological 

knowledge and vocabulary knowledge test scores as the independent variables for each 

proficiency group. The vocabulary knowledge score was entered into the model in Step 1, 

and scores for the morpheme-form, morpheme-meaning, and morpheme-function knowledge 

were entered in Step 2 using a stepwise method. The results of the regression analysis for the 

reading test are presented in Tables 7 and 8 for each proficiency group. 
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Table 7. Summary of Regression Analysis in the Higher-proficiency Group (N = 50) 

Step  Predictor R2 ΔR2 ΔF B SE β T 

1 Vocabulary knowledge .274 .274 18.109*** 4.437 1.043 .523 4.256*** 

2 Vocabulary knowledge .412 .138 11.026** 3.359 1.002 .396 3.352** 

 Morpheme-meaning knowledge 

knowledge 

   10.321 3.108 .393 3.321** 

Note. **p < .01, ***p < .001 

 

Table 8. Summary of Regression Analysis in the Lower-proficiency Group (N = 50) 

Step  Predictor R2 ΔR2 ΔF B SE β t 

1 Vocabulary knowledge .181 .181 10.631** 2.316 .710 .426 3.260** 

2 Vocabulary knowledge .354 .173 12.609** 1.242 .706 .228 1.760 

 Morpheme-function knowledge    9.009 2.537 .461 3.551** 

Note. **p < .01 

 

In the higher-proficiency group, vocabulary and morpheme-meaning knowledge were 

significant contributors to L2 reading comprehension, accounting for 41% of the variance in 

L2 reading comprehension scores. Morpheme-meaning knowledge explained an additional 

14% of the variance in reading comprehension after controlling for the effects of vocabulary 

knowledge. Morpheme-function knowledge did not have a significant direct effect on L2 

reading comprehension. However, the unstandardized indirect effect of morpheme-function 

knowledge on L2 reading comprehension via vocabulary knowledge was 5.10 (95% CI [.21, 

12.38]), and was statistically significant (zero did not fall between the lower and upper 

bounds of the 95% confidence interval). Thus, it was confirmed that morpheme-function 

knowledge indirectly contributed to L2 reading comprehension via vocabulary knowledge in 

the higher-proficiency group. In addition, the unstandardized indirect effect of morpheme-

meaning knowledge on L2 reading comprehension via vocabulary knowledge was 3.37 (95% 

CI [.45, 8.99]), which was also significant. The results confirmed that morpheme-meaning 

knowledge contributed to L2 reading comprehension directly and indirectly via vocabulary 

knowledge in the higher-proficiency group.  

In contrast, in the lower-level group, morpheme-function knowledge was the only significant 

predictor of reading comprehension. Vocabulary knowledge was not a significant predictor of 

L2 reading when morpheme-function knowledge was included in the model. The 

unstandardized indirect effect of morpheme-function knowledge on L2 reading 

comprehension via vocabulary knowledge was 1.92 (95% CI [-.540, 4.41]), which was not 

statistically significant as zero fell between the lower and upper bounds of the 95% 

confidence interval. The results showed that morpheme-function knowledge played a more 

direct role in L2 reading comprehension in the lower-proficiency group than in the higher-

proficiency group.  

 

 

Discussion 

 

The purpose of the present study was to investigate the relative contributions of vocabulary 

and morphological knowledge to L2 reading comprehension among adult Japanese EFL 

learners. Furthermore, the study examined the extent to which vocabulary and morphological 

knowledge influence L2 reading comprehension at different language proficiency levels.  
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In response to RQ1, the hierarchical regression results demonstrated that knowledge of 

morpheme-function and morpheme-meaning independently contributed to L2 reading 

comprehension, after controlling for the effects of vocabulary knowledge. These results are 

consistent with those of previous studies (Alshehri & Zhang, 2022; Choi, 2006; Kotzer et al., 

2021; Levesque et al., 2017; Qiao et al., 2021; Yamashita & Kusanagi, 2024; Zhang & Lin, 

2021), which indicated the direct role of morphological knowledge in L2 reading 

comprehension. Furthermore, the mediation analysis results indicated that morpheme-

meaning and morpheme-function knowledge exerted indirect effects on L2 reading 

comprehension via vocabulary knowledge. While Zhang and Lin (2021) demonstrated that 

morpheme-form knowledge contributed more directly to L2 reading comprehension than 

morpheme-meaning knowledge, the present study found that morpheme-form knowledge had 

no significant direct effect on L2 reading comprehension when morpheme-function 

knowledge was included in the model of morphological knowledge components. These 

results are consistent with those of Jeon (2011), who demonstrated that morpheme-meaning 

knowledge is a more reliable predictor of L2 reading comprehension than morpheme-form 

knowledge for Korean high school students. 

 

The independent role of morpheme-meaning knowledge beyond vocabulary knowledge is 

also consistent with the findings of Choi (2015). Successful reading comprehension can be 

achieved when phonological forms are effectively converted into semantic representations 

(Kuo & Anderson, 2006). Therefore, learners with more developed morpheme-meaning 

knowledge may have identified morphological segmentation in complex words for meaning 

inference and integrated metalinguistic information with semantic information more 

effectively. Consequently, they may have demonstrated superior performance in L2 reading 

comprehension due to their explicit awareness of partial word forms and their meanings 

(Zhang & Lin, 2021).  

 

The independent role of morpheme-function knowledge beyond vocabulary knowledge in L2 

reading comprehension also aligns with the findings of Alshehri and Zhang (2022). This 

suggests that Japanese EFL learners’ L2 reading comprehension may be more closely related 

to their understanding of the syntactic properties of prefixes and suffixes than to their 

recognition of written morphological forms. Morpheme-function knowledge entails an 

understanding of the syntactic roles and grammatical functions of morphemes in words and 

sentences. It primarily facilitates reading comprehension by assisting learners in recognizing 

part of speech and inferring word meaning, particularly when vocabulary is limited. It 

facilitates the decomposition of words into meaningful components. For learners with limited 

vocabulary, this knowledge may help compensate for gaps in vocabulary by enabling them to 

infer meaning through morphological cues. 

 

The findings regarding the direct and indirect effects of morpheme-function and morpheme-

meaning knowledge on reading comprehension are consistent with those of Yamashita and 

Kusanagi (2024), who conducted their study within a similar Japanese EFL context. The 

similarity in context strengthens the relevance of these findings, as Japanese EFL learners 

may face distinct challenges in morphological processing due to the structural differences 

between Japanese and English. Yamashita and Kusanagi (2024) also showed that morpheme-

form knowledge had no significant effect on reading comprehension. This lack of effect for 

morpheme-form knowledge in both studies suggests that morpheme-meaning and morpheme-

function knowledge may play a more significant role for Japanese EFL learners in grasping 

word meanings in context, particularly in reading comprehension tasks. 
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The direct and indirect effects of morphological knowledge on L2 reading comprehension are 

attributed to its role in both lower-level decoding and higher-level text comprehension. 

Morphological knowledge indirectly supports higher-level comprehension through its effect 

on decoding. By helping readers decode complex words, morphological knowledge reduces 

cognitive load, allowing more cognitive load to be focused on sentence and paragraph 

comprehension. In other words, morphological knowledge directly improves word decoding, 

which in turn frees up cognitive resources for better overall comprehension of the text. 

 

Regarding RQ2, the results showed that the relative contribution of vocabulary and 

morphological knowledge to L2 reading comprehension differed among learners with 

different language proficiency levels. In the higher-proficiency group, vocabulary and 

morpheme-meaning knowledge were significant predictors of L2 reading comprehension. 

Morpheme-function knowledge contributed indirectly to L2 reading comprehension, but the 

effect of morpheme-function knowledge on reading comprehension was fully mediated by 

vocabulary knowledge.  

 

The results suggest that vocabulary breadth and knowledge of the meaning of English 

morphology may play a more significant role in L2 reading comprehension than knowledge 

of the syntactic function of English morphology in the higher-proficiency group. It is possible 

that morpheme-function and vocabulary knowledge account for a substantial proportion of 

the common variance in reading comprehension. This is because understanding the syntactic 

function of English morphology facilitates the representation and retrieval of various 

morphologically complex word forms in the mental lexicon (Sandra, 1994). Learners with a 

more extensive vocabulary breadth possess more efficient morphological processing skills. 

Consequently, they are better able to decode words more effectively and integrate their 

structural and syntactic information in a relatively uniform manner.  

 

Zhang and Lin (2021) suggest that there is competition for limited cognitive resources 

between morphological processing and reading comprehension during the meaning extraction 

process. Therefore, higher-proficiency Japanese EFL learners may rely less on morphological 

processing skills to activate word and text meanings than lower-proficiency learners. 

Consequently, individual differences in vocabulary knowledge may have a more significant 

impact on L2 reading performance. Morphological processing skills enhance explicit 

understanding of deep word meaning (lexical depth), whereas vocabulary knowledge more 

directly enhances meaning activation for general text comprehension (Zhang & Lin, 2021). 

For proficient learners, morpheme-function knowledge plays a less direct role, as they rely 

more on their well-developed vocabulary for word recognition, making its influence more 

subtle and often implicit. 

 

In the lower-proficiency group, only morpheme-function knowledge had a significant direct 

effect on L2 reading comprehension, while vocabulary knowledge did not emerge as a 

significant predictor of L2 reading comprehension. Notably, morpheme-function knowledge 

more directly influenced reading comprehension in the lower-proficiency group than in the 

higher-proficiency group. The results suggest that morphological knowledge may have a 

more significant impact on L2 reading comprehension, particularly for less proficient learners 

with limited vocabulary. Learners must be able to transform written words into meaningful 

representations to comprehend written text successfully (Kuo & Anderson, 2006). The 

Reading Systems Framework (Perfetti et al., 2005; Perfetti & Stafura, 2014) suggests that 
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morphology, which works with phonology and syntax in the linguistic system, directly affects 

reading comprehension. Elementary-level learners with advanced morpheme-function 

knowledge may be more proficient in integrating semantic and syntactic information of L2-

derived words into L2 text comprehension (Choi, 2015). Consequently, explicit awareness of 

morphological structures and their syntactic function may facilitate more automatized 

sentence parsing among lower-proficiency Japanese EFL learners, thereby enhancing L2 

reading comprehension fluency (Zhang & Koda, 2013). 

 

The lack of a significant contribution from morpheme-form knowledge to reading 

comprehension, as found in this study, may be due to a ceiling effect from the high accuracy 

rate (75.2%). This suggests that participants in the present study have largely mastered basic 

affix recognition, making it less influential on reading comprehension. Moreover, simply 

recognizing correct affixes may not directly aid word recognition or meaning retrieval in 

context, limiting its role in reading comprehension. The lack of a significant correlation 

between morpheme-form knowledge and vocabulary knowledge in higher-proficiency 

learners further supports this idea. Advanced learners tend to rely more on automatic word 

recognition and their large vocabulary knowledge, making morpheme-form knowledge less 

important. On the other hand, the significant correlation between these two variables in 

lower-proficiency learners suggests that morpheme-form knowledge is essential for 

vocabulary development at the early stages of language learning. These findings emphasize 

that language proficiency influences how morphological knowledge affects vocabulary 

growth and reading comprehension, with different aspects of morphological knowledge 

playing a more or less important role depending on the learner’s stage of development. 

 

 

Conclusion and Limitations 

 

The purpose of the present study was to investigate the influence of vocabulary knowledge 

and three aspects of morphological knowledge on L2 reading comprehension among adult 

Japanese EFL learners, with a particular focus on potential variations across proficiency 

levels. The study provides new insights into the differential effects of vocabulary and 

morphological knowledge on L2 reading comprehension across proficiency levels. The main 

finding of the study was that morpheme-function knowledge had a more direct impact on L2 

reading comprehension than vocabulary knowledge for the lower proficiency group. 

Conversely, vocabulary knowledge was identified as a more significant predictor of reading 

comprehension for the higher-proficiency group than for the lower-proficiency group.  

 

This finding is distinctive in that it underscores the varying significance of different linguistic 

components depending on the learner’s proficiency level. This distinction has not been 

extensively explored in the existing literature. The study also advances scholarship by 

suggesting that varying the degree of emphasis placed on vocabulary and morphological 

knowledge instruction based on the learner’s proficiency level improves reading 

comprehension for adult Japanese EFL learners. It challenges the traditional Japanese 

instructional model, which tends to prioritize vocabulary instruction while neglecting 

morphological knowledge instruction at all proficiency levels. In terms of practical 

implications, less proficient Japanese EFL learners can improve their L2 reading 

comprehension by developing morphological awareness and improving word decoding and 

analysis efficiency through explicit instruction. This research contributes to the theoretical 

understanding of L2 reading comprehension and provides practical strategies for language 
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teachers. 

 

It is important to acknowledge several limitations of this study. The sample size of 100 

participants is relatively small, particularly when divided into two proficiency groups. The 

limited sample size restricted the use of advanced statistical analyses, such as SEM, which 

could have provided deeper insights and potentially influenced the study’s results. Further 

research with larger sample sizes is recommended to investigate the reciprocal or 

unidirectional nature of the relationship between morphological knowledge and reading 

comprehension. Additionally, to better understand the mechanisms underlying the 

relationship between morphological knowledge and L2 reading comprehension, it is essential 

for future studies to control for other variables, such as lexical inference, that may influence 

the relationships. Such methodological rigor will ensure the validity and reliability of future 

findings. 
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Appendix. Examples of Items for the Morphological Knowledge Test 

 

1. Form Section  

Part 1: prefixes 

1.  (1)  ka-  (2)  ze-  (3)  de-  (4)  ti- 

Part 2: suffixes 

1.  (1)  -ous  (2)  -ney (3)  -ope (4)  -ime 
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2. Meaning Section 

Part 1: prefixes 

1.  ex- (ex-wife; ex-member) 

(1)  earlier  (2)  person (3)  bad (4)  can be 

Part 2: suffixes 

1. -ism (socialism; nationalism)  

(1)  into another state (2)  theory of  (3)  one (4)  small 

 

3. Function Section  

1. en- (ensure; enable) 

(1)  Noun  (2)  Verb (3)  Adjective (4)  Adverb 

2. -ent (different; excellent)  

(1)  Noun  (2)  Verb (3)  Adjective (4)  Adverb 
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