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Exploring the Construct Validity of Tests Used to Assess L2 Productive Vocabulary 

Knowledge 

Abstract 

Vocabulary knowledge in a second language (L2) is thought to be a complex construct and, 

accordingly, there exist numerous ways to evaluate a L2 learner’s vocabulary knowledge. 

These assessments are generally billed as tests of vocabulary size (i.e., number of words 

known) or depth (i.e., how well words are known) of either receptive or productive 

vocabulary knowledge. However, inconsistencies persist in how existing assessments are 

characterized, leading to sometimes contradictory claims over what these tests are measuring. 

This state of affairs leads to concerns with the construct validity of the tests in question. In the 

current study, we contribute to these ongoing discussions with a focus on tests that target 

productive vocabulary knowledge in L2 English. Four vocabulary tests (three productive, one 

receptive) were administered to a group of Francophone learners of English, and results were 

analyzed using an exploratory factor analysis. This analytic approach led to the identification 

of two underlying constructs, which we labeled receptive vocabulary knowledge and 

productive vocabulary knowledge, respectively. These results highlight the importance of the 

crucial distinction between receptive and productive knowledge in the conceptualization of 

the overall construct of vocabulary knowledge. 

Keywords: vocabulary, productive, receptive, exploratory factor analysis 

 

1. Introduction 

Within the field of second language acquisition (SLA), vocabulary knowledge has 

received sustained theoretical and empirical attention over the past three decades (e.g., Webb, 

2020), with second language (L2) vocabulary researchers consistently highlighting the 

complex nature of vocabulary knowledge. In particular, two main conceptual distinctions cut 
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across and structure relevant research. First, vocabulary knowledge is commonly conceived of 

either in terms of the number of words that a learner knows (i.e., their vocabulary size), or in 

terms of how well words are known (i.e., vocabulary depth). A second important distinction 

contrasts receptive (or passive) knowledge of words with productive (or active) knowledge. 

Despite continuing debates over their operationalization, the concepts of vocabulary size 

versus depth and receptive versus productive knowledge have proven useful in L2 vocabulary 

research, particularly in assessments of vocabulary knowledge. Indeed, taking account of 

these two concepts suggests that vocabulary knowledge may rely on four separate constructs – 

receptive vocabulary size, receptive vocabulary depth, productive vocabulary size, and 

productive vocabulary depth –, each of which may presumably be assessed using specific 

tests. However, the potential for a clean mapping of assessment measures onto these four 

potential constructs is belied by the characterizations and actual uses of many tests. Two 

examples are illustrative: (i) although there is agreement that Lex30 (Meara & Fitzpatrick, 

2000) elicits productive vocabulary knowledge, disagreements arise as to whether it provides 

a measure of depth of vocabulary knowledge (see Read, 2004, p. 220) or vocabulary size (i.e., 

Williams, Segalowitz & Leclair, 2014); and, (ii) although the Productive Vocabulary Levels 

Test (PVLT, Laufer & Nation, 1999) was designed to reveal the size of an individual’s 

productive vocabulary, given that participants must complete words presented in carrier 

sentences, Webb (2005, p. 82) suggests that it might “actually test receptive knowledge.” 

These examples highlight ongoing discussions about the construct validity of vocabulary 

tests, namely discussions of whether they measure what they purport to. Accordingly, in the 

current study, we contribute to these discussions with a project whose point of departure was 

tests that target productive vocabulary knowledge in L2 English. This focus is justified by the 

relative paucity of research on the assessment of productive (versus receptive) vocabulary 

knowledge. We thus administered four vocabulary tests (three productive and one receptive) 
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to a group of 100 Francophone learners of L2 English. While previous research (see, e.g., 

Clenton, 2010; Fitzpatrick, 2007; Fitzpatrick & Clenton, 2017; Walters, 2012) has reflected 

on the construct validity of multiple vocabulary tests using correlational analyses, we opt for a 

different analytic approach. More specifically, we analyzed our results using exploratory 

factor analysis, an approach that allows the researcher to explore complex correlational 

patterns in parallel. This allowed us to uncover two constructs that underpin the performances 

on the four tests, thus offering novel insights into the ongoing debates over the construct 

validity of different L2 vocabulary tests.  

 

2. Background 

2.1 Conceptualizing Vocabulary Knowledge in an L2 

Two distinctions are central in conceptualizing vocabulary knowledge in a L2: 

vocabulary size/depth and receptive/productive knowledge. Vocabulary size refers to the 

number of words1 that an individual knows. In most research, knowing a word has been 

synonymous with demonstrating receptive knowledge about its form-meaning mapping, and it 

has been assumed that more frequent words are learned earlier and better than less frequent 

ones (see Milton, 2007, for discussion). As a result, most assessments of vocabulary size 

target a sample of words from various frequency bands and extrapolate size scores from 

performance on the sample. Vocabulary depth, on the other hand, is a more unruly concept to 

define, with numerous approaches having been proposed (see Read, 2004; Schmitt, 2014; 

Yanagisawa & Webb, 2020). In simple terms, vocabulary depth refers to how well one knows 

a word; however, the operationalization of this concept often proves challenging. One 

common way of conceiving of vocabulary depth has come to be known as the components (or 

dimensions) approach. Although this approach to vocabulary depth can take many forms, they 

 
11 In this paper we refer to the generic term ‘word’. While we acknowledge the complexity and appropriacy of 
different lexical units (e.g., Webb, 2021), we use word types as our measurement unit. 
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all agree that vocabulary knowledge covers a variety of components. Nation’s (2013) list of 

nine components of vocabulary knowledge is a well-known example of such an approach:  

(1)  Component 1: spoken form 

Component 2: written form 

Component 3: word parts 

Component 4: form and meaning 

Component 5: concept and referents 

Component 6: associations  

Component 7: grammatical functions 

Component 8: collocations 

Component 9: constraints on use 

In a components approach, knowledge with respect to more dimensions is considered to 

reflect greater depth of knowledge. A second way to conceive of vocabulary depth is what 

Read (2004) referred to as network knowledge. In this case, greater vocabulary depth is 

equated with words boasting richer associative networks. More elaborated connective 

networks are interpreted as reflecting greater lexical organization (Meara & Wolter, 2004). 

Considering vocabulary size and depth together, numerous studies have reported evidence of 

a strong positive relationship between the two (see Schmitt, 2014, for an overview). This is 

not particularly surprising, given that “size by definition is the number of lexical items known 

to some criterion level of mastery. But the criterion will always be some measure of depth” 

(Schmitt, 2014, p. 942). Schmitt goes further, stating that “there can be no clear distinction 

between size and depth.” Following this reasoning, it is unsurprising that inconsistencies may 

exist concerning whether certain tests tap vocabulary size or depth.  

The second central conceptual distinction in L2 vocabulary research concerns 

receptive versus productive knowledge. Generally speaking, receptive abilities correspond to 
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the recognition and understanding of words, whereas productive abilities include the capacity 

to recall or produce a word. If this distinction is generally accepted by vocabulary researchers, 

there continue to be discussions about the underlying nature of the distinction. On the one 

hand, Meara (1997) discusses the possibility of receptive and productive abilities being 

qualitatively different. This qualitative difference depends, according to Meara, on the 

associative links attached to a word in the mental lexicon. Words for which a speaker has 

receptive knowledge have fewer links and need external stimuli to be activated. Words for 

which one has productive knowledge can be activated within the mental lexicon (independent 

of external stimuli), by dint of their richer associative links. Other researchers conceive of 

receptive-productive (or passive-active) knowledge as a continuum, and this continuum has 

formed the foundation for many conceptualizations of vocabulary knowledge in a L2 (e.g., 

Henriksen, 1999; Laufer & Goldestein, 2004; Melka, 1997; Palmberg 1987; Schmitt, 2010). 

This view suggests that language users need to develop their receptive vocabulary knowledge 

to the extent that it becomes productive, and an actively used component of the learner 

lexicon. Although the exact threshold at which receptive knowledge becomes productive has 

not as yet been identified (Laufer & Goldstein 2004; Schmitt 2010), Schmitt (2019, p. 264) 

suggests that “learning most words to receptive mastery is relatively easy; it is enhancing that 

knowledge to productive mastery which is the real challenge.” Empirical results concerning 

the acquisition of receptive versus productive vocabulary knowledge indicate that “receptive 

vocabulary knowledge develops before and at a faster rate than productive vocabulary, is 

larger than productive vocabulary and, importantly, is easier and more straightforward to 

measure or quantify than its productive counterpart” (Williams et al., 2014, p. 24). 

Concerning Williams et al.’s observation that receptive knowledge “is easier and more 

straightforward to measure or quantify than its productive counterpart”, there indeed currently 
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exist more assessments of receptive knowledge than there do of productive knowledge (see 

Miralpeix, 2020, p. 192).  

2.2 Assessing Productive Vocabulary Knowledge  

A small number of tools have been developed in order to assess productive vocabulary 

knowledge in a L2. For the current project, we focused on three such measures: (i) Lex30 

(Meara & Fitzpatrick, 2000) based on word association, using single word cues, (ii) G_Lex 

(Fitzpatrick & Clenton, 2017) based on word association, using sentence cues, and (iii) the 

PVLT (Laufer & Nation 1999), a sentence completion test. Example items for each of the 

tests, along with instructions, are provided in Table 1. 

Table 1 

Instructions and Example Items for Three Tests of Productive Vocabulary Knowledge 

Measures Instructions Example items 

Lex30 Write down the first four 

(English) words you think of 

when you read each word in 

the list 

1. attack 

2. board 

3. close 

G_Lex Write down five different 

words that might fit into each 

gap. The gaps are suitable for 

nouns, adjectives, and verbs 

in equal measure (eight 

sentences each). 

1. She loved to _________ over the phone. 

2. When I feel sad I always go to the _________. 

3. They think car-racing is _________. 

PVLT Complete the underlined 

words. 

1. I am glad we had this opp_________ to talk. 

2. There are a doz_________ eggs in the basket. 

3. Every working person must pay income 
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t_________. 

 

On the basis of the example items, it is clear that each of these three measures takes a rather 

different approach to eliciting productive vocabulary knowledge. Beginning with Lex30, 

Meara and Fitzpatrick (2000) opted for a word association format. Respondents are asked to 

provide up to four words in response to 30 single-word stimuli (see Figure 1A in the 

Appendix for an example of a completed Lex30 test). Completed Lex30 papers are typed up, 

lemmatized, and then compared with a corpus to determine a Lex30 score. All function 

words, proper nouns, numbers, and those words that fall within the first 1,000 frequency band 

do not score. Thus, a Lex30 score consists of a count of all but the highly frequent (i.e., non-

1000) responses. Lex30 scores have been expressed as either a simple count of the infrequent 

items or the percentage of infrequent items. To date, this test has been used in numerous 

empirical studies (e.g., Clenton, 2015; Clenton, de Jong, Clingwall & Fraser, 2020; 

Elmetaher, 2021; Gilyuk, Edmonds & Sneed German, 2021; Uchihara, Eguchi, Clenton, Kyle 

& Saito, 2021) and has been subjected to several validation attempts (see Fitzpatrick & 

Clenton, 2010; Fitzpatrick & Meara, 2004; Walters, 2012).  

G_Lex was devised by Fitzpatrick and Clenton (2017) as a point of comparison to 

investigate the construct underlying Lex30. G_Lex is a sentence completion test in which 

participants are asked to provide up to five words to complete each of 24 sentence gaps (an 

example is provided in the Appendix, Figure 1B). Like Lex30, no specific responses are 

targeted, and any infrequent word provided by a respondent (i.e., any word that is not within 

the first 1,000 most frequent words in English) receives one point. The main difference 

between G_Lex and Lex30 is that the former encourages test takers to consider context (both 

in terms of part of speech and appropriate meaning) in providing their responses. Unlike the 
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other tests used in this study, G_Lex has not been as extensively tested, and thus our study 

serves to provide initial evidence of the construct validity of this relatively new test.  

The PVLT (Laufer & Nation, 1999) – was designed to provide an estimate of 

productive vocabulary size using a word completion format (see Appendix, Figure 1C, for an 

example). On the PVLT, 18 test sentences for each of five frequency levels (2k, 3k, 5k, UWL 

[the University Word List], and 10k) are presented for a total of 90 items, and in each 

sentence, participants are required to provide a target word (belonging to the frequency band 

in question). The first few letters of each target item are provided to restrict responses to a 

specific target word. A point is awarded for each correctly provided target item. The PVLT is 

a widely used measure of productive vocabulary knowledge (e.g., de Jong et al., 2012; 

Eguchi, Suzuki, & Suzuki, 2021), and has been the subject of validation tests (Laufer, 1998; 

Laufer & Nation, 1999).  

Each of these tests aims to assess productive vocabulary knowledge. However, 

whereas Laufer and Nation (1999) clearly state that the PVLT is intended as a test of 

productive vocabulary size, it is less clear whether the creators of Lex30 and especially 

G_Lex intended their tests as measures of size, depth, or perhaps as a general measure of 

productive vocabulary (for Lex30, see Meara & Fitzpatrick, 2000, p. 22 and 27). Looking 

beyond the size-depth distinction, authors such as Fitzpatrick and Meara (2004), Fitzpatrick 

(2007), and Clenton (2010) have argued that existing productive vocabulary measures have 

the potential to mobilize – and, thus, may measure – quite different aspects of vocabulary 

knowledge. Using Nation’s (2013) nine aspects of vocabulary knowledge, these researchers 

argue that whereas all tests can tap into the productive form-meaning connection (which is 

generally how vocabulary size is operationalized), they vary considerably in the other types of 

vocabulary knowledge (i.e., other dimensions of vocabulary depth) that can be demonstrated. 

Fitzpatrick and Meara (2004, p. 72) go so far as to suggest that the assessments of productive 
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vocabulary knowledge they explored “do not measure the same things at all; productive 

vocabulary is a misleadingly simplistic label for an extremely complex construct.”  

With respect to the three productive vocabulary measures included in the present 

study, a similar observation can be made. In Table 2, we build on work by Fitzpatrick (2007, 

p. 129) and Clenton (2010, p. 178) in order to provide an overview of the aspects of 

vocabulary knowledge that each measure may arguably tap. Although all three tests 

presumably allow participants to demonstrate productive knowledge of how a word is written 

and the productive form-meaning connection for a given word, only Lex30 and G_Lex allow 

learners to showcase productive knowledge of associations and only G_Lex and PVLT 

potentially tap into receptive collocational knowledge (because of the presence of carrier 

sentences). The PVLT arguably taps three additional vocabulary knowledge dimensions. Due 

to the constrained nature of this test and the necessity to be able to understand the carrier 

sentence in order to provide the targeted response, participants must demonstrate knowledge 

of grammatical functions and constraints on use. Finally, because the PVLT provides between 

1 and 5 letters of the target word, receptive recognition of what the target words look like is 

also tested (see Read, 2020, pp. 549-550). The profile provided in Table 2 thus suggests that 

the PVLT may tap three aspects of receptive knowledge, echoing Webb’s (2005, p. 82) 

concern about the construct validity of this test as an assessment of productive vocabulary 

knowledge. Given that the aim of the current project is to contribute to discussions on the 

construct validity of productive vocabulary assessments, the fact that PVLT may also be 

tapping into receptive knowledge led us to include a fourth measure – a receptive vocabulary 

knowledge test – in the present study. The inclusion of a receptive test importantly allows us 

to verify whether performance on the PVLT patterns more closely with performance on other 

productive measures of vocabulary or with the Vocabulary Levels Test (VLT, Nation, 1983; 

Schmitt, Schmitt & Clapham, 2001), the receptive measure included in this study. The VLT is 
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a widely used test for assessing receptive vocabulary size (but see Webb, Sasao & Ballance, 

2017, for a discussion of the appropriateness of this use; an example from the test is provided 

in the Appendix, Figure 1D). As is shown in Table 2, the types of knowledge potentially 

assessed by the VLT overlap with the knowledge types mobilized by the PVLT, insofar as 

both tests require the recognition of the written form of target words. This overlap, combined 

with the fact that the PVLT was developed as a productive counterpart to this test, makes the 

VLT a relevant point of comparison for the PVLT (i.e., these two tests may measure similar 

aspects of vocabulary knowledge). 

Table 2 

Dimensions of Vocabulary Knowledge Tapped by Four Vocabulary Tests 

    Lex30 G_Lex PVLT VLT 

F
or

m
 

Spoken form 

R What does the word sound 

like? 
    

P How is the word pronounced?     

Written form 

R What does the word look like?     

P How is the word written and 

spelled? 
    

Word parts 

R What parts are recognizable in 

this word? 
    

P What word parts are needed to 

express the meaning? 
    

M
ea

ni
ng

 Form and 

meaning 

R What meaning does this word 

signal? 
    

P What word form can be used to 

express this meaning? 
    
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Concept and 

referents 

R What is included in the 

concept? 
    

P What items can the concept 

refer to? 
    

Associations  

R What other words does this 

word make us think of? 
    

P What other words could we use 

instead of this one? 
    

U
se

 

Grammatical 

functions 

R In what patterns does the word 

occur? 
    

P In what patterns must we use 

the word? 
    

Collocations 

R What words or types of words 

occur with this one? 
    

P What words or types of words 

must we use with this word? 
    

Constraints on 

use 

R Where, when, and how often 

would we expect to meet this 

word? 

    

P Where, when, and how often 

can we use this word? 
    

 Note. R= Receptive, P = Productive 

2.3 Assessing Assessments of L2 Vocabulary Knowledge 

Given the multi-faceted nature of vocabulary knowledge and the growing number of 

measures proposed to measure that knowledge, researchers have turned their attention to the 
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important endeavor of exploring the reliability and validity of these different tests (for a given 

population and for a given context). There are many ways to contribute to this line of 

research, and in what follows, we briefly review the use of correlations and structural 

equation modeling (SEM). We end by explaining what exploratory factor analysis, the 

approach adopted in this study, has to offer.  

One approach to determining whether a given test measures the knowledge or skill it 

was intended to measure is to compare results on the test in question with results obtained 

from another test that has been shown to measure the construct of interest. This is what is 

referred to as concurrent validity. According to Langsford et al. (2018, p. 5), “measure 

agreement is an important check of validity for diverse measures claiming to reflect the same 

underlying construct.” This approach has been frequently adopted in L2 vocabulary 

measurement studies and has involved exploring the correlations obtained between the results 

from two vocabulary tests (Bachman, 1990, p. 248). Limiting ourselves to those studies 

having explored concurrent validity involving at least two of the tests included in the current 

study, several conclusions can be drawn. First, studies having assessed vocabulary knowledge 

using the VLT and PVLT report significant positive correlations between the scores (Laufer 

& Paribakht, 1998; Nemati, 2010). Second, investigations that have administered the PVLT 

and Lex30 to the same participants have also reported significantly positive correlations 

(Elmetaher, 2021; Fitzpatrick & Meara, 2004; Walters, 2012). Third, in the two studies to 

explore the concurrent validity of Lex30 and G_Lex (Elmetaher, 2021; Fitzpatrick & Clenton, 

2017), a moderate positive correlation was reported. Taken together, these results provide 

evidence that the constructs measured by the different tests are highly related. These results 

are moreover consistent with the possibility that the tests tap the same underlying construct. 

However, separate bivariate correlations cannot reveal more complex correlational patterns 

and, as such, may provide an overly simplistic perspective on latent constructs. Other types of 



14 
 

analysis – namely, SEM and factor analysis – are designed to accommodate and identify such 

complex patterns.  

SEM is designed to allow the researcher to test hypothesized relationships among sets 

of measured and latent variables. In other words, this type of analysis is confirmatory, insofar 

as researchers propose a model (or a set of models) that they then test against a given dataset 

(see Schoonen, 2015, for an overview of SEM applied to SLA). In the realm of L2 vocabulary 

acquisition, a small number of researchers have availed themselves of SEM for various aims: 

to offer a model of motivated vocabulary learning (Tseng & Schmitt, 2008), to model the 

impact of vocabulary and grammatical knowledge on reading comprehension (Zhang, 2012), 

or – and of particular relevance to the present study – “to examine the nature of the overall 

vocabulary knowledge construct” (González-Fernández & Schmitt, 2020, p. 491). In their 

study, González-Fernández and Schmitt administered nine vocabulary tests to 144 Spanish-

speaking learners of English. These tests included one measure of receptive vocabulary size 

(the VLT) and eight measures of vocabulary depth (for 20 target words), covering both recall 

(an aspect of productive knowledge) and recognition (an aspect of receptive knowledge) for 

four components of vocabulary knowledge: form-meaning connection, derivations, polysemy, 

and collocations. Spearman correlations between all tests were high and positive. Results 

from the SEM analysis, however, revealed more complex patterns. Using the results from the 

eight measures of vocabulary depth, two alternate models of vocabulary knowledge were 

tested. Model 1 hypothesized that the four components (knowledge of form-meaning 

connections, derivations, polysemy, and collocations) would be direct contributors to 

vocabulary knowledge, with the recall and recognition measures for each contributing to the 

component in question. In Model 2, on the other hand, recall and recognition measures for 

each component contributed directly to the vocabulary knowledge construct. The authors 

found that Model 2 was supported by the data, which they suggest indicates “that recognition 
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vs. recall knowledge was the key distinction in our study” (p. 501). Concretely, this means 

that, for example, performance on measures of receptive knowledge of different components 

appeared to behave more similarly than did receptive and productive knowledge for the same 

component. 

SEM and other confirmatory analyses (e.g., confirmatory factor analysis) are 

appropriate when the researcher wishes to test a predetermined model. Exploratory factor 

analysis, on the other hand, is a type of analysis that allows scholars to “uncover the latent 

constructs underlying the variables, in an attempt to better understand the nature of such 

constructs” (Bandalos & Boehm-Kaufman, 2009, p. 63). Exploratory factor analysis is 

appropriate in cases “when researchers do not have any particular expectations regarding the 

number and nature of the underlying factors (i.e., latent variables) that exist in the data” 

(Loewen & Gonulal, 2015, p. 183). Factor analyses have been widely used to address 

questions of construct validity, with exploratory factor analysis often used to develop a model 

that can subsequently be tested using SEM or confirmatory factor analysis. To take one 

example from SLA, factor analyses have been central in the debate over the construct validity 

of different measures of implicit and explicit knowledge (see, among others, Ellis, 2005; Ellis 

& Loewen, 2007; Gutiérrez, 2013). In the context of the present study, we are interested in 

exploring the construct validity of four measures of L2 vocabulary knowledge. Exploratory 

factor analysis (as opposed to a confirmatory approach) was deemed most appropriate 

considering current discussions and debates regarding the nature of vocabulary knowledge 

and the measurement of that knowledge within the broader context of the L2. In particular, we 

note that the characterization of assessments of vocabulary knowledge continues to be the 

subject of debate. Not only are there disagreements in classification according to the two most 

widely cited dimensions (i.e., vocabulary size versus depth and receptive versus productive 

knowledge), but researchers such as Fitzpatrick and Meara (2004, p. 72) have explicitly stated 
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that tests of productive vocabulary knowledge may not measure the same construct, while 

others (Fitzpatrick & Clenton, 2017) have highlighted that test constructs are to some extent 

overlapping. While attempts have been made to identify different aspects of vocabulary 

knowledge potentially tapped by different tests (see Table 2), there is as yet no clear model to 

test.  

 

3. Method 

3.1 Participants 

In selecting our participant population, we opted for highly proficient learners, given 

that some of the words targeted by two of the tests (PVLT and VLT) are infrequent and, thus, 

unlikely to be known by less proficient learners. Data were collected from all students 

enrolled in the fourth semester of an English degree program at a French university. Overall, 

these participants were highly proficient in the L2, as they were able to function in an 

academic context where most classes and classwork were conducted in English. Each 

semester, students enrolled in this program take obligatory courses on translation, English 

linguistics, Anglophone history and culture, and English literature, for a total of 12 to 15 

hours a week of instruction in English. Our analysis is based on data from the 100 participants 

who completed all measures. On average, participants were 20.47 years old (SD = 2.04, range 

= 18-28), and 79 were women. Participants reported speaking a wide variety of languages 

within their families: 63 reported speaking only French, 29 reported speaking French and at 

least one other language, 7 reported growing up speaking a language other than French (e.g., 

Berber, Wolof), and one person did not respond to this question. When asked what foreign 

languages they had studied, six participants responded only English, 38 reported learning 

English and one other foreign language, and all remaining participants stated that they had 

learned English in addition to two or more foreign languages.  
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3.2 Data Collection 

Participants completed four English vocabulary measures: Lex30, G_Lex, the PVLT, 

and the VLT. Data collection took place during two 1-hour class periods separated by one 

week, with task order counterbalanced within each testing session. During the first data-

collection session, participants completed paper-and-pencil versions of the VLT and G_Lex, 

before completing a background questionnaire at the end of the session. For the second 

session, participants responded to the PVLT and Lex30. Tests were divided between the two 

class sessions in such a way to allow for testing sessions of the same length.  

3.3 Data Coding and Analysis 

To allow for comparability across tests, we used one single frequency benchmark for 

scoring. For this purpose, we opted to use the online BNC-COCA corpora (Nation, 2017). On 

Lex30 and G_Lex, any response provided that was not a function word, proper noun, or 

number and did not belong to the first 1,000 most frequent words in the reference corpora 

received one point. Although the VLT and the PVLT are also intended to assess knowledge of 

words that lie outside of the first 1,000 frequency band, these tests target specific words which 

were chosen based on frequency information available when they were designed. This means 

that the frequency of certain target items may have changed and, importantly, some may now 

fall within the first 1,000 most frequent word families according to more recent frequency 

information. We thus verified the frequency of each target item in the BNC-COCA, observing 

that 11 of the original 150 items on the VLT and that 5 of the original 90 items on the PVLT 

now belong to the 1,000 most frequent word families. Given that these tests are intended to 

target less frequent words (i.e., words beyond the 1,000 frequency band), we excluded those 

items.   

This dataset was analyzed with an exploratory factor analysis using R (RStudio Team, 

2020). To begin, we verified that the four scores from the four vocabulary tests were normally 
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distributed. One set of scores – from the VLT – was found to be non-normally distributed, 

because of a significantly negative skew. For this reason, we subjected these scores to a 

reverse score transformation (see Field, Miles & Field, 2012, p. 192). They were then log-

transformed and reversed back. The final set of scores showed no problems with normality. In 

running the factor analysis, we followed general recommendations from Field et al. (2012) 

and field-specific recommendations from Loewen and Gonulal (2015) and Plonsky and 

Gonulal (2015). The results section is organized following the step-by-step process described 

by Loewen and Gonulal. To begin, we assess the appropriateness of conducting a factor 

analysis on our dataset. We then move on to decisions regarding the factor extraction method, 

the factor retention criteria, and the factor rotation method. Once these steps have been 

presented, we present the results from the factor analysis. 

 

4. Factor Analysis 

4.1 Factorability of this Dataset 

Descriptive statistics for this dataset are presented in Table 3, whereas the full 

correlation matrix is provided in Table 4. The appropriateness of conducting a factor analysis 

on this dataset was assessed in three ways, namely by running Bartlett’s test, the Kaiser-

Meyer-Olkin (KMO) measure, and by checking the determinant of the correlation matrix. 

Beginning with Bartlett’s test of sphericity, the Chi-square value was 155.245 (df = 6), which 

was significant at the p > .001 level. This indicates that the correlations in this dataset are 

large enough for factor analysis. KMO is a measure of sampling adequacy. In the case of this 

dataset, the overall KMO value was .74, and ranged from .7 to .79 for individual variables. 

According to Field et al. (2012, p. 770), values between .7 and .8 are considered good, which 

further supports the conclusion that factor analysis is appropriate for this dataset. Finally, we 

explored whether there may be issues of multicollinearity in this dataset by calculating the 
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determinant of the correlation matrix. The determinant for this matrix was 0.2012485, which 

suggests that there are no problems with multicollinearity. 

Table 3 

Descriptive Statistics 

Measure Mean Median SD range 

Lex30 40.12 42 13.80 3-77 

G_Lex 17.96 17.5 9.68 0-41 

PVLT 47.01 49 11.39 18-71 

VLT 104.31 112 23.87 28-135 

 

Table 4  

Correlation Matrix 

 Lex30 G_Lex PVLT VLT 

Lex30 1 0.569 .616 .482 

G_Lex  1 .527 .356 

PVLT   1 .689 

VLT    1 

 

4.2 Factor Analysis Decisions 

The first decision to be made concerned the type of factor analysis to carry out. 

Because we were interested in uncovering potential latent constructs underlying the four 

variables measured (see Bandalos & Boehm-Kaufman, 2009, p. 63), exploratory factor 

analysis was considered more suitable than principal component analysis. To conduct the 

analysis in RStudio, we used the fa() command from the psych package with the factor 
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extraction method of minimum residual.2 In order to determine the number of factors to 

extract from the dataset, we followed Loewen and Gonulal’s (2015, pp. 196-197) 

recommendation and explored several factor retention criteria. We began by using parallel 

analysis (with the fa.parallel() command in the psych package). In this approach to factor 

retention, the eigenvalues of the actual variables are compared with randomly generated 

eigenvalues based on a data matrix of the same size as the original dataset. Only actual 

eigenvalues that are larger than the generated ones are recommended to be retained, 

regardless of their absolute value. In the case of this dataset, parallel analysis showed a two-

factor solution, with the first factor having an eigenvalue of 2.30 and the second of .33. Thus, 

although the absolute eigenvalue associated with the second factor is below the recommended 

values of 1.0 (Kaiser’s cut-off) and 0.7 (Joliffe’s cut-off), parallel analysis suggests a two-

factor solution. It should be noted that across-the-board cut-offs like Kaiser’s and Joliffe’s 

have come under criticism, with most empirical assessments of retention criteria showing 

parallel analysis to perform better than both (see Bandalos & Boehm-Kaufman, 2009; Field et 

al., 2012, p. 764). We next looked at cumulative variance. When using a two-factor solution, 

as suggested by parallel analysis, the first factor accounts for 57% and the second factor for 

8% of variance, for a total cumulative variance of 65%. If we follow Loewen and Gonulal 

(2015, p. 194), who suggested that “it may be appropriate to continue factor extraction until at 

least 60% of the total variance is accounted for,” a two-factor solution is justified. Finally, 

inspection of the scree plot revealed inflection points compatible with the retention of one or 

two factors. Taken together, we retained a two-factor solution for the final analysis. The final 

decision that we made at this stage concerned the method of factor rotation. As we expected 

that the two factors may correlate (see discussion in Plonsky & Gonulal, 2015, p. 22), we 

opted for oblique rotation (more specifically, oblimin). 

 
2 We also tested other extraction methods, such as maximum likelihood; these changes had no impact on the 
results. 
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4.3 Factor Loadings 

The pattern matrix for the rotated factor loadings is provided in Table 5. Each of the 

four tests loaded strongly (> 0.3, see Loewen & Gonulal, 2015, p. 199) on only one factor. On 

the one hand, Lex30 and G_Lex loaded strongly on Factor 2, whereas the PVLT and VLT 

showed high loading values on Factor 1.  

Table 5 

Rotated Factor Loadings (Pattern Matrix) 

 Factors 

Measure 1 2 

Lex30  0.59 

G_Lex  0.80 

PVLT 0.69  

VLT 0.87  

 

 

5. Interpretation and Discussion 

The interpretation of factor loadings requires that the analyst identify the core content 

for each factor (Loewen & Gonulal, 2015, p. 203). To aid in the identification of this core 

content for the two factors identified in our exploratory factor analysis, we returned to Table 

2, in which we identified the different components of vocabulary knowledge called upon by 

each of the four tests under study (using Nation’s, 2013, components approach to vocabulary 

knowledge). In Table 6, we have grouped together the tests as a function of their factor 

loadings (the PVLT and VLT on Factor 1, Lex30 and G_Lex on Factor 2). Under each test, 

we have reproduced the aspects of vocabulary knowledge potentially tapped by each (taken 
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from Table 2). In addition, we have bolded aspects of vocabulary knowledge that are shared 

by tests loading onto the same factor. In terms of core content for Factor 1, the PVLT and 

VLT overlap with regards to one aspect of vocabulary knowledge, namely receptive 

knowledge of the written form of a word. In addition, both of these tests are predicted to tap 

two other aspects of receptive vocabulary knowledge. For Factor 2, three cases of overlap are 

visible, all three of which involve productive vocabulary knowledge: productive knowledge 

of written form, productive knowledge of form and meaning, and productive knowledge of 

word associations. By considering the aspects of vocabulary knowledge solicited by each of 

the four tests, it appears that at the core of Factor 1 lies the assessment of receptive 

knowledge, whereas the thematic core of Factor 2 is the measurement of productive 

vocabulary knowledge. We thus suggest that Factor 1 corresponds to receptive vocabulary 

knowledge, whereas Factor 2 reflects productive vocabulary knowledge.  

Table 6 

Core Content for Factor Loadings 

Factor 1 
Receptive knowledge 

PVLT VLT 
Receptive written form 
Receptive grammatical functions 
Receptive collocations 
Productive written form 
Productive grammatical functions 
Productive constraints on use 
Productive form and meaning 

Receptive written form 
Receptive form and meaning 
Receptive associations 

Factor 2 
Productive knowledge 

Lex30 G_Lex 
Productive written form 
Productive form and meaning 
Productive associations 
 

Productive written form 
Productive form and meaning 
Productive associations 
Receptive collocations 

 

In what follows, we discuss in turn each of the two factors identified in this analysis 

before then reflecting more generally on what this study brings to the discussion of the 
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constructs underlying vocabulary knowledge in a L2. We conclude our discussion by 

identifying the limitations of the current project and offering suggestions for future research. 

At first blush, the results from Factor 1 – what we have labeled “receptive vocabulary 

knowledge” – might appear surprising. This is because the findings for this factor reveal that 

performance on the PVLT patterned with performance on the VLT, even though the former is 

billed as a test of productive vocabulary knowledge, whereas the latter is intended to tap 

receptive knowledge. However, as already mentioned, despite its widespread use as a measure 

of productive vocabulary knowledge, certain researchers (i.e., Webb, 2005) have expressed 

reservations about the PVLT as a measure of productive knowledge, highlighting the fact that 

certain of its design features may also lead to the assessment of receptive knowledge. The 

results from the present study provide empirical evidence in support of these reservations. The 

fact that performance on the PVLT patterned significantly with performance on the VLT is 

particularly important, given that the PVLT has been used as a benchmark in past validation 

studies for new tests of productive vocabulary knowledge (like Lex30; see Fitzpatrick & 

Meara, 2004; Walters, 2012). More specifically, the PVLT has often been used as a point of 

comparison for assessments of concurrent validity in correlational studies. Indeed, Walters 

(2012) reported high correlations (p = .772) between results obtained on PVLT and Lex30, 

whereas Fitzpatrick and Meara (2004) reported a more moderate correlation (p = .504). In our 

own results, the PVLT and Lex30 results showed a correlation at p = .616 (see Table 4). 

Although these relatively high bivariate correlations are consistent with the conclusion that 

the two tests are measuring the same or an overlapping construct (and, thus, these results may 

be – and have been – taken as evidence of concurrent validity), the results from our 

exploratory factor analysis suggest a different story, namely one in which the PVLT patterns 

with the measure of receptive vocabulary knowledge (the VLT). With respect to the PVLT, 

these results thus call into question whether this test may be the best choice for concurrent 
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validity studies concerning the assessment of productive vocabulary knowledge. At a more 

general level, the divergence seen between validity arguments based on bivariate correlations 

and the factor analysis we have presented highlights the importance of varied and 

complementary approaches to assessing construct validity, as well as demonstrating the need 

for ongoing and sustained attention to questions of validity.  

Turning now to Factor 2, Lex30 and G_Lex both loaded strongly onto this factor, 

suggesting that these two tests are tapping into the same construct. Fitzpatrick and Clenton 

(2017) created G_Lex to closely match Lex30 insofar as on both tests participants respond to 

several activation events (meaning elements that solicit vocabulary knowledge) and scores are 

based on the number of infrequent words provided. G_Lex crucially differs from Lex30 with 

respect to the presence of context (in the form of carrier sentences), a difference which 

Fitzpatrick and Clenton hypothesize will result in differences in the vocabulary knowledge 

reflected in performance (see their vocabulary test capture model). However, the fact that 

performance on these two tests patterns together in our analysis suggests that the hypothesized 

difference is more conceptual than empirical, at least for the current dataset. Considering the 

core content covered by these two tests, we named this factor “productive vocabulary 

knowledge.” The fact that Lex30 and G_Lex load strongly onto this factor is consistent with 

the intended aim of these tests, which was to provide a general assessment of productive 

vocabulary knowledge. Moreover, whereas Lex30 has been the focus of numerous validation 

attempts, the more recently developed G_Lex has yet to receive such attention. Thus, one of 

the notable contributions of the present study is to provide initial evidence for the construct 

validity for G_Lex. The results with respect to this test are promising and will hopefully lead 

to additional research involving this measure. 

The results of our exploratory factor analysis and our interpretation of the factor 

loadings thus suggest that the receptive versus productive knowledge distinction underlies the 
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primary constructs assessed by the four vocabulary tests under study. Our findings echo those 

of González-Fernández and Schmitt (2020), who reported that the most parsimonious SEM 

model of their data identified as crucial the distinction between recall (i.e., the ability to 

retrieve word knowledge) and recognition (i.e., the ability to recognize and select word 

knowledge, see p. 486). These results have potentially important implications for theory. In 

Nation’s (2013) widely cited list of vocabulary knowledge components (see [1] and Table 2), 

vocabulary knowledge is first organized into nine components, with each component then 

covering receptive and productive knowledge. For example, the component “spoken form” 

encompasses the receptive knowledge of what the word sounds like and the productive 

knowledge of how to pronounce the word. As González-Fernández and Schmitt (2020, pp. 

500-501) highlight, this presentation implies a hierarchical organization, with vocabulary 

knowledge components on the first tier and the receptive-productive knowledge distinction 

conceptualized within each component. However, both the results from the present study and 

those reported in González-Fernández and Schmitt (2020) offer evidence of the potentially 

greater importance of the receptive-productive distinction. Additional research is necessary, 

but these initial findings suggest that a distinction between the receptive and the productive 

knowledge constructs might prove to be the most fundamental division along which 

vocabulary knowledge in a L2 is organized.   

To end our discussion, we identify two limitations of our study, which also serve to 

highlight potential directions for future research. The first limitation concerns the participant 

population who took part in this experiment. As English majors well on their way to a 

university degree in English studies, these participants were proficient in their L2. In the 

context of the present study, the relative homogeneity in L2 proficiency constitutes a potential 

limitation insofar as it has been suggested that certain assessments of vocabulary knowledge 

may tap different types of knowledge as a function of the learners’ overall proficiency level. 
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For example, Walters (2012) administered Lex30 to Turkish learners of English at three 

proficiency levels. At a subsequent testing time, the participants also completed a sentence 

elicitation test to determine the extent to which “test takers could also use the words they were 

able to recall in association with the [Lex30] stimulus words” (p. 181). Based on her 

elicitation task responses, Walters’ suggested that Lex30 might elicit different types of 

productive vocabulary knowledge as a function of a learner’s level of L2 competence, leading 

her to conclude “Lex30 may be a valid test of productive vocabulary use for higher 

proficiency students, [whereas] it is more valid as a test of productive recall at the lower 

levels” (p. 183). In light of these results, it is unclear whether our findings can be generalized 

to other proficiency levels, a possibility that should be explored in future research. A second 

limitation concerns the number of different tests used in this study. The main focus of our 

project was on the assessment of productive vocabulary knowledge. However, there currently 

exist few reliable tools to assess this construct (Miralpeix, 2020, p. 192). In addition to three 

published assessment tools of productive vocabulary knowledge (PVLT, Lex30, and G_Lex), 

we also decided to include one test of receptive vocabulary knowledge (the VLT), given 

doubts about the construct validity of the PVLT. This small number of measures meant that 

only two tests loaded on each factor, which is, according to Loewen and Gonulal (2015, p. 

203), the minimum number of variables needed for a meaningful interpretation. Future 

research would thus do well to include a larger number of tests, which may allow to 

potentially confirm and strengthen the current results.  

 

6. Conclusion  

 The impetus for this study was a desire to explore the construct validity of measures 

used to assess productive vocabulary knowledge in a L2. Vocabulary researchers have shown 

strong interest in questions of construct validity, which has been addressed using a variety of 
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analytic approaches. We contributed to this discussion with an exploratory factor analysis. 

Our results showed that for a group of 100 Francophone learners of L2 English, performance 

on the PVLT and the VLT patterned together (Factor 1), while performance on Lex30 and 

G_Lex loaded strongly onto the same factor (Factor 2). We interpreted Factor 1 as 

representing receptive vocabulary knowledge and Factor 2 as reflecting productive 

vocabulary knowledge. These results allowed us to offer insights into the nature of the four 

tests under study and additional evidence of the importance of the receptive-productive 

knowledge distinction in the conceptualization of L2 vocabulary.  
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Appendix 

Figure 1A. Example of completed Lex30 
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Figure 1B. Example of completed G_Lex 
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Figure 1C. Example of completed PVLT (5K band) 
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Figure 1D. Example of completed VLT (5K band only) 

 


