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A wide range of tools have been used to assess the language proficiency of bilingual speakers. The validity and high reliability of lexical diversity and syntactic complexity measures as instruments for measuring language proficiency have been demonstrated in previous studies across different languages. However, the relationship between self-assessment and the two measures has not yet been investigated. The present study focused on the Italophone bilingual language speakers, an understudied minority diglossic community in Croatia, and investigated whether measures of lexical diversity and syntactic complexity reflect self-assessment of language proficiency in the standard Italian language and the Istrovenetian dialect overall and in four specific domains (reading, writing, speaking, and listening). In addition, we aimed to investigate whether there are possible differences in self-assessment between the standard Italian language and the Istrovenetian dialect and whether there are language variety-related differences (standard vs. dialect) in the relationship between self-assessment and measures of lexical diversity and syntactic complexity. The results showed an intricate interplay between self-assessment and the lexical diversity and syntactic complexity of bilingual speech. This suggests that these measures are interrelated and that heritage bilingual language speakers may be able to objectively assess their language proficiency.
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Introduction

Bilingual speakers encounter considerable linguistic diversity in their daily communication, and the dynamics of these language experiences affect their language and cognitive functioning. Therefore, when considering the main constructs of bilingualism, a multidimensional approach is required taking into account a range of factors that have been shown to predict language performance in this population, for example language history, amount and quality of language exposure, age of acquisition, formal education (Hoff et al., 2012; Rothman et al., 2023) and parental input (Unsworth et al. 2019; Romano and Sorace, 2023). There is a growing consensus on the need for an efficient and comprehensive instrument to assess the multidimensional construct of bilinguals’ language experience (see Macbeth et al., 2022).

Two main approaches to measuring the language proficiency of bilinguals can be discerned: the external approach and the internal approach (Li and Zhang, 2021; Oscarson, 1989). The first approach involves language assessment through language tests, specific tasks, or teachers’ assessment to gather data on language proficiency of a speaker, having in mind a predefined goal of assessment. The second approach is based on different forms of self-assessment in which individuals provide information about what they can do with the language or how far they have progressed. In line with the above classification, the two forms of assessment are also referred to as objective and subjective (Treffers-Daller, 2015). Subjective measures include questionnaires and self-ratings in a single language domain or multiple domains, i.e., speaking, listening, reading, and writing. Objective forms of assessment include, for example, test of different types that measure specific components of language proficiency or specific skills in one or/and the other language, such as fluency, general lexical knowledge, preferences, reading speed, etc. The latter forms of assessment also include elicited written production and transcripts of spoken language samples in spontaneous or narrative contexts (e.g., Montrul, 2015; Talamas et al., 1999; Treffers-Daller and Korybski, 2015).

In the last few decades, language bilingualism has increasingly attracted the attention of researchers (see Polinsky, 2018; Montrul and Polinsky, 2021). Bilingual speakers are a diverse group that can vary greatly in terms of their language history, language experiences, formal education in the languages they use as well as their language proficiency. From the perspective of language assessment research, particularly challenging and less researched are bilingual speakers living in communities with diglossia. Speakers of these communities receive input from both the dialect and the standard variety, navigating between the two language varieties depending on the context.

A wide range of tools, both subjective and objective, have been used to assess the language proficiency of bilingual speakers, both of which have been criticized in one way or another, mainly on the grounds that it is difficult to capture the complexity of bilingualism. The present study aims to contribute to this line of research by examining the relationship between self-assessment and objective measures of language proficiency (i.e., measures of lexical diversity and syntactic complexity), as well as possible language variety-related differences (regional dialect vs. standard) in this relationship. The particular focus of the study is on the language assessment of bilingual speakers of Italian living in Istria, a statutory bilingual county in Croatia, who are exposed to both the regional dialect (i.e., Istrovenetian) and standard Italian in their everyday lives, a phenomenon called diglossia. Istrovenetian (ISO 639-3: VEC) is a variety of Italo-Romance that belongs to the diatopic eastern branch of the Venetial dialectal system, alongside with Triestine and Dalmatian-Venetian. Historically, it was introduced during the colonial expansion of the Republic of Venice, supplanting the other Romance idioms spoken in the area and it became a regional koine’ or lingua franca. It represents the mother tongue (or one of the mother tongues) of the members of the autochthonous Italian National Community in Croatia, characterized by a strong ethnolinguistic vitality within the Italophone communicative repertoire in Istria. Bilingual communities facing diglossia may assess their language proficiency in dialect and standard language differently. Therefore, the study of such bilingual communities provides a unique opportunity to investigate linguistic diversity among bilingual speakers.


Subjective forms of assessment: self-assessment

Self-assessments, in which bilinguals report on their language history, use and proficiency, are one of the most commonly used language assessment measures in the field of bilingualism and second language acquisition (SLA) (Treffers-Daller, 2015). There are a variety of self-assessment measures used to assess the linguistic background of bilinguals, for example the Experience and Proficiency Questionnaire (LEAP-Q; Marian et al., 2007) and the Language and Social Background Questionnaire (LSBQ; Anderson et al., 2018; Luk and Bialystok, 2013), which have been shown to be valid and reliable measures of the language background of bilinguals (Luk and Bialystok, 2013; Marian et al., 2007). To assess language proficiency, these questionnaires ask bilinguals to rate their current level of fluency in speaking, understanding (also referred to as listening or listening comprehension; see Brantmeier et al., 2012; Ross, 1998), reading, and/or writing in each of their languages.

There is empirical evidence that self-assessment is an appropriate and predictive measure of language proficiency (Delgado et al., 1999), both in terms of overall language and domain-specific proficiency (Delgado et al., 1999; Flege et al., 1999), which has been confirmed in numerous studies on bilingual and SLA research on adults and children with typical and impaired language development (i.e., Bedore et al., 2010), highly proficient (second) language learners (Clyne, 1997; Williams and Hammarberg, 1998) and less proficient ones (De Angelis, 2007; Selinker and Baumgartner-Cohen, 1995).

However, although self-assessment is a widely used method, its reliability, validity, and usefulness have been largely disputed (e.g., Blanche and Merino, 1989; Polinsky, 2018; Ross, 2006). Given the complexity of language use and proficiency in a range of tasks, some researchers doubt that self-assessment is detailed enough to capture this, even when specific domains of proficiency are considered (e.g., Treffers-Daller, 2015). Additionally, it has been found that self-assessments can be influenced by individuals’ own biases, as individuals tend to overestimate or underestimate their language proficiency (e.g., Blanche and Merino, 1989; MacIntyre et al., 1997).

Therefore, self-assessment alone might not be considered the most appropriate instrument for language assessment, and other and more comprehensive quality indices are needed, possibly combining both subjective and objective measures and allowing a more in-depth investigation of the relationship between these measures (see Kang and Kim, 2016; Macbeth et al., 2022; Treffers-Daller, 2015). This encouraging approach is further developed in the present study, which aims to investigate the relationship between self-assessment and objective forms of assessment in bilingual speakers.



Objective forms of assessment: measures of syntactic complexity and lexical diversity

Objective forms of assessment often include language proficiency tests or teachers’ assessments. Another way to objectively measure the language proficiency of bilingual speakers is to analyze spontaneous language production and gain an insight into current naturalistic language use (see Macbeth et al., 2022; Treffers-Daller, 2015). Language sample analysis (LSA) offers an ecologically valid, naturalistic, and efficient form of language assessment that can be used together with standardized language tests to assess bilingual language proficiency (see Ebert, 2020). However, compared to language tests, LSA has greater ecological validity and allows for a more in-depth analysis of different aspects of language that can be assessed in a single assessment task.

Two main concepts have been used as indices of language ability when applying LSA, syntactic complexity and lexical diversity. Syntactic complexity refers to the range of syntactic structures and the degree of sophistication of those structures (Ortega, 2003). It is a multidimensional construct that can be measured at the level of overall complexity, complexity via subordination, and subclausal complexity (Norris and Ortega, 2009). The overall syntactic complexity is usually operationalized by global or generic metrics of language complexity such as the mean length of communication unit (C-unit) (MLCU; Heilmann et al., 2010; Loban, 1976), mean length of utterance measured in words (MLUw; Bishop and Donlan, 2005; Frizelle et al., 2018), or mean length of turn (MLT; Kelly et al., 2022; Peltonen, 2021).

The most common global measure of syntactic complexity is MLCU. C-unit consists of a main clause with its modifiers or a main clause with all subordinate clauses attached to it. A clause is any syntactic unit consisting of at least one predicate. The length of the C-unit increases if it consists of a dependent clause or if the syntax within a clause is more complex, e.g., if a clause is extended by adding attributes, appositions, etc. More fine-grained measures of syntactic complexity include clausal density (CD), calculated as the total number of main and subordinate clauses divided by the total number of C-or T-units (Gutierrez-Clellen and Hofsteter, 1994; Mäkinen et al., 2014), or mean length of clause (MLC) as a more specific measure of syntactic complexity at the subclausal level. Measures of syntactic complexity have been used to assess language abilities in first language acquisition (e.g., Košutar et al., 2022), language proficiency of L2 learners (e.g., Ortega, 2003; Peltonen, 2021), as well as the language abilities of bilingual children (e.g., Andreou and Tsimpli, 2020).

Mean length of turn (MLT; Caissie et al., 1998) measures the length of turn-taking in the conversation and the division of conversational load between different speakers. It is measured by the number of words or number of syllables per speaking turn (e.g., Nitta and Nakatsuhara, 2014) and provides information about the control of the conversational situation. Indirectly, it can point to different aspects of language proficiency of a speaker. In child language development research, MLT has been used as a measure of language complexity (e.g., Creaghe, 2019; Ninio and Snow, 1999). In the L2 studies MLT has been used to measure fluency of L2, both in the broader sense (fluency as oral proficiency) or narrower, the flow and smoothness of speech (van Os et al., 2020). A higher MLT suggests longer and more elaborate contributions from speakers, potentially indicating more complex or detailed storytelling, explanations, or discussions. On the other hand, a lower mean length of turn may point to shorter and more concise utterances, possibly signaling a more rapid flow of conversation. In general, MLT provides information about the length of utterances and larger sections of connected speech, which can reflect the complexity of syntax (Fagan and Iglesias, 2000; Van der Veen et al., 2021).

Lexical diversity refers to how diverse the vocabulary produced is. The more diverse the vocabulary, the greater the lexical diversity. Traditional measures of lexical diversity include number of different words (NDW; Miller, 1981) and type-token ratio (TTR; Templin, 1957). TTR is calculated as the total number of unique words (types) divided by the total number of words (tokens). Although these measures have been widely used, both have been shown to be influenced by the language sample’s length (Malvern et al., 2004). To overcome these limitations, researchers proposed alternative measures that consider text length, such as measure D (Malvern and Richards, 1997) and moving-average type-token ratio (MATTR, Covington and McFall, 2010). Measure D is based on mathematical modelling of the decreasing TTR curve with the increasing length of the language sample. MATTR calculates the TTR of text windows with a fixed size by moving the window through the text. At the end of the text, all TTRs are averaged to determine the final score. Both D and MATTR provide valid assessments of lexical diversity even when language samples differ in length (Fergadiotis et al., 2015 for MATTR; Jarvis, 2002; McCarthy and Jarvis, 2010 for D). Measures of lexical diversity have been used to assess language abilities of bilingual children (e.g., Mitrofanova et al., 2018) and L2 learners (Treffers-Daller et al., 2018). Previous studies on Croatian speakers have also found that measure D can predict receptive vocabulary scores in bilingual children (e.g., Hržica and Roch, 2021).



The relationship between self-assessment and objective forms of assessment

Since self-assessment is a relatively simple and learner-centered, it has long been of great interest to investigate the validity of self-assessment measures by testing the relationship between self-assessment and objective forms of assessment to find out whether the content and construct measured by the two forms of assessment are identical (e.g., Bachman, 1990; DeVellis, 2003; Ma and Winke, 2019). In general, positive correlations were found, but the strength of the correlation varied. In their meta-analysis, Li and Zhang (2021) found an average aggregate correlation of.466 between self-assessment and objectively measured language performance (i.e., language tests and teacher assessment). However, they also discovered that there are factors (e.g., criteria type of self-assessment, training, total numbers of items in the self-assessment instrument) that weaken this relationship or contribute to the strength of the correlation coefficient.

Self-assessment can be measured as an overall score or more specifically for different language domains, i.e., listening, speaking, reading, and writing. As Zell and Krizan (2014) have shown, correlations between self-assessment and objective measures are stronger if the self-assessment is calculated specifically for a specific domain and not as an overall proficiency. There is evidence that self-assessment of receptive language skills (i.e., listening and reading) correlates more strongly with language tests than self-assessment of productive skills (i.e., speaking and writing) (Krausert, 1991; Ross, 1998). In their meta-analysis, Li and Zhang (2021) found the highest correlation between self-assessment of listening and the language tests, followed by reading and speaking and a significantly lower coefficient for self-assessment of writing, although all these correlations were significant and moderate.

The studies to date differ greatly in the methodology used, especially in the self-assessment procedure. It seems that greater specificity and explicitness of self-assessment items strengthens the relationship between self-assessment measures and objective forms of assessment (Andrade and Valtcheva, 2009; Panadero and Romero, 2014) and the same is true when speakers are trained in advance (Birjandi and Bolghari, 2015; Ross, 2006). Both specificity and training were significant factors in this regard (Li and Zhang, 2021).

More consistent results have been obtained when the relationship between language tests and self-assessment measures has been examined [moderate to high correlations in Bachman and Palmer (1989) and Ikeguchi (1996)], while the relationship between teacher assessment and self-assessment is not so clear. Birjandi and Bolghari (2015) reported high correlations, while Langan et al. (2008) found weak or non-significant correlations. In their meta-analysis, Li and Zhang (2021) found that both language tests and teacher assessments were moderately correlated with self-assessment scores. The correlation was slightly lower for teacher assessments, but the discrepancy was not statistically significant.

Previous research has shown that there is a relationship between self-assessment and objective measures of language performance (e.g., language tests and teachers’ assessments) and that this relationship may depend among others on the type of objective measure used. As far as we know, there is no study that has investigated the relationship between self-assessment and language sample measures, namely objective forms of language assessment, such as measures lexical diversity and syntactic complexity.



Challenges in the language assessment of bilingual speakers

Due to the ability to use their languages in different contexts and with different interlocutors, bilinguals have a variety of language experiences in their everyday lives. In assessing their language proficiency, researchers have used a range of tasks, both subjective and objective (e.g., Hayakawa et al., 2022; Macbeth et al., 2022; Montrul, 2011; Polinsky, 2018); nevertheless, self-assessments have often been criticized, especially in studies on heritage bilingual speakers. Heritage speakers are individuals who acquire the minority language (i.e., their heritage language) at home and the majority language (i.e., the community language) through immersion during childhood, often after starting formal education (Montrul, 2015; Rothman, 2009). When measuring the language proficiency of bilingual heritage speakers, it can be a challenge to determine the baseline language to be assessed. The baseline language is not necessarily the standard variety of the native-speaking population or the variety that is taught in formal education. In most cases, the home language of the heritage speaker is a regional dialect, and the exposure to other dialects or a formal standard variety is not that common (see Polinsky, 2014). In communities where dialects are the primary means of communication and speakers have limited exposure to the standard variety, language assessment on these dialects is crucial for understanding the dynamics of the linguistic reality of the community. Dialects in heritage language communities are integral parts of linguistic identity and reflect the unique history, culture, and social dynamics of a particular group (see Brehmer, 2021).

Polinsky (2018) challenges the use of self-assessments by heritage speakers by pointing out that heritage speakers’ perceptions may differ inside and outside of their home speech community. Some heritage speakers, who are criticized because of the way they speak, may compare themselves negatively with baseline speakers, but those same speakers may show a different attitude towards their heritage language in the context where another language is dominant. Moreover, some researchers suggest that self-assessment by bilingual speakers may be inversely correlated with their language proficiency (e.g., Beaudrie and Ducar, 2005; Davidson and Lekic, 2013; Thompson, 2015; Titus, 2012). This is likely due to the fact that the higher the speaker’s language proficiency, the more aware they are of their linguistic limitations. Indeed, Polinsky (2018) has reported a negative correlation between self-assessment and objective assessment, namely fluency measured as speakers’ speech rate, in Russian heritage speakers. The more fluent the speakers are, the greater their meta-linguistic awareness and the lower their self-esteem.

Contrary findings were reported in other studies on bilingual heritage speakers. For example, Macbeth et al. (2022) have found self-reported heritage language use to be moderately and positively related to self-reported overall proficiency of these speakers (i.e., self-reported proficiency ratings for speaking, reading, writing, and listening). The more a heritage language speaker used their heritage language, the more proficient they report themselves to be in their heritage language. Moreover, this study has confirmed a relationship between self-assessment and objective assessment in bilingual heritage speakers. The results from the laboratory test of language proficiency (i.e., verbal fluency test) were positively related to and significantly predicted the results from self-reported overall proficiency, suggesting that a laboratory-based proficiency is consistent with how heritage speakers self-report their overall proficiency. On the other hand, spontaneous language (speech) use did not significantly predict self-reported overall proficiency, but rather self-reported heritage language use. Ultimately, none of the three forms of assessment correlated strongly with each other and each provided unique information about the heritage bilingual language experience. Although Macbeth et al. (2022) have confirmed the relationship between self-report by heritage speakers and objective language assessment, the authors have only investigated the overall self-reported proficiency of these speakers and did not provide any insights into the relationship between self-reported proficiency in a particular domain and different forms of objective assessment (i.e., language proficiency tests, spontaneous language production).

Kang and Kim (2016) have also found close relationship between self-assessment (i.e., writing skills, oral fluency, vocabulary, pronunciation, and grammar) and objective assessment (i.e., the amount and quality of output in speaking and writing) of language skills of Korean heritage speakers living in America. However, the results for the two forms of assessment were not identical, leading the authors to suggest that self-assessment would be better used as a complementary assessment tool in bilingual heritage speakers. In addition, bicultural identity was a strong predictor of self-assessment of speaking and writing in heritage speakers. Similar results were reported in another study by Kang and Kim (2012). These findings suggest that the degree of cultural identity of speakers can contribute to their self-assessment of their language proficiency (see also Macbeth et al., 2022). Speakers with a stronger cultural identity tend to self-rate their heritage language proficiency higher.

Furthermore, language assessment might be particularly challenging in speakers of bilingual communities where, sometimes, two varieties of a language coexist within a community (a phenomenon called diglossia), thus further delineating the spectrum of bilingual language experience (Milani Kruljac, 2001, 2003). Such communities are driven by community initiatives, educational programs (i.e., from primary schools to universities), government policy and media, which provides a more conducive environment for the promotion of heritage language and cultural preservation (i.e., Lanthaler, 2001). The standard variety is generally used in education, in the media and in certain situations (e.g., in official documents), while the dialect is common in everyday communication (e.g., within families and local communities) (i.e., Blagoni et al., 2016). This duality adds further layers to the linguistic dynamics within the community, and speakers navigate this multi-layered linguistic reality by balancing between the use of standard variety and dialect depending on the context (see Iannaccaro et al., 2003). An example of such a bilingual community are the speakers of Italian in Istria, a statutory bilingual county in Croatia, who are exposed to both the regional dialect (i.e., Istrovenetian) and standard Italian in their everyday lives.

Therefore, when assessing the language proficiency of bilingual speakers living in such communities, one should consider both language varieties used by the speaker. Such an approach can contribute to a more comprehensive understanding of the diverse experiences that heritage bilinguals encounter. Moreover, self-assessment in specific domains (i.e., speaking, listening, reading, and writing) may vary depending on which language variety the speaker is more familiar with and may therefore relate differently to different forms of objective assessment (e.g., tests of language proficiency, languages samples). To the best of our knowledge, no study has yet looked at the possible differences in self-assessment between standard variety and dialect or provided insights into possible language variety-related differences in the relationship between self-assessment and objective language assessment of bilingual speakers.



Research questions

A wide range of subjective and objective tools have been used to assess the language proficiency of bilingual speakers, all of which have been criticized in one way or another (see Blanche and Merino, 1989; Ross, 2006). Despite criticism, self-assessment has been shown to be a reliable and valid tool for assessing the language proficiency of bilingual speakers (Delgado et al., 1999), and it has also been recommended to be used in combination with objective measures (Kang and Kim, 2016). However, previous studies have shown contradictory results regarding the relationship between self-assessment and objective forms of assessment (cf. Macbeth et al., 2022; Polinsky, 2018). Moreover, they did not provide information on the relationship between objective assessment and self-assessment in specific domains (i.e., listening, reading, speaking, and writing). Possible differences related to the linguistic diversity that bilingual speakers are exposed to (i.e., standard vs. dialect) have also not been investigated. As a result, there is a lack of knowledge about language assessment in different language varieties, and about the possible language variety-related differences in the relationship between the two forms of assessment.

The present study aims to contribute to this line of research by investigating the relationship between self-assessment and objective form of assessment such as language sample analysis (LSA), i.e., measures of syntactic complexity and lexical diversity in spontaneous speech production. The particular focus of the study is on the language assessment of Italian bilingual speakers living in Istria, a statutory bilingual county in Croatia, who are exposed to both the regional dialect (i.e., Istrovenetian) and standard Italian in their everyday lives. We were also interested in investigating the potential language variety-related differences (standard vs. dialect) in the relationship between the two forms of language assessment to gain a more comprehensive understanding of the language proficiency of bilingual speakers.

Based on the results of previous studies, we addressed the following research question: Is there a relationship between self-assessment (overall and in specific domains: listening, speaking, reading, and writing) and measures of lexical diversity and syntactic complexity in the standard Italian and the Istrovenetian dialect? If so, how can it be described?




Materials and methods


Participants

The participants in this study are bilingual speakers of Croatian and Italian who live in the bilingual region of Istria County in Croatia. Istria County is located in the north-western part of Croatia and is a border region that has been in constant contact with Slavophone and Italophone cultures and languages for several centuries. Apart from the Croatian majority community, the most numerous minority community and the only recognized national minority in Istria County is the autochthonous Italian National Community (e.g., Blagoni et al., 2016; Milani Kruljac, 2001, 2003; Giuricin and Giuricin, 2008). Istria has a history of enduring and stable societal bilingualism, with Croatian-Italian bilingualism being officially recognized (both languages are official in the County). Furthermore, a significant part of the Istrian population is bilingual, with the Italophone-speaking community being (almost) completely bilingual today.

The selected group comprises 82 participants who are Italophone bilingual speakers of Italian (Istrovenetian) and live in Istria (N = 82; M = 28, F = 54; age range = 20–50+). Participants reported speaking both Italian Istrovenetian and Croatian, with Italian Istrovenetian being the mother tongue for the majority (68%). All participants began acquiring both languages at an early age, with the second language introduced by the latest at age 3. The majority of participants were female (66%), and most were in their twenties (see Table 1).



TABLE 1 Information about participants.
[image: Table1]



Materials

The participants’ data were extracted from the larger data pool of the Corpus of Spoken Istrovenetian/Fiuman and Croatian (C-ORAL-IC) (Poropat Jeletić et al., 2024), which contains 41 transcripts of conversations, corresponding source audio files (37 media files) and an accompanying participant spreadsheet (91 participants) with demographic and sociolinguistic data on each speaker. The data was collected between 2018 and 2021. Language sampling was conducted by researchers from bilingual communities who had access to groups of bilingual speakers. Sampling took place in various daily, informal, and interactive situations, especially in spontaneous speech situations among family members, friends, colleagues, or acquaintances, such as informal gatherings, socializing or family dinners. As speakers were recorded in informal situations, they spoke Italian dialect, namely Istrovenetian. All speakers gave a written consent form in which they agreed to be recorded without their explicit knowledge within 1 month of signing the consent form. Investigators were trained to minimize their involvement in the recorded sessions to avoid the Observer’s paradox (1972) as much as possible. The corpus was transcribed using Talk Bank’s uniform transcription standard (CHAT) as the coding system (Mac Whinney, 2000). The participants spoke Italian most of the time. Utterances and words in Croatian were marked so that they could be excluded from the analyses. For this study, we selected all participants with more than 80 utterances.

The data on self-assessment of language proficiency was collected using a bilingual questionnaire. The questionnaire is available on the Open Science Framework (OSF): https://osf.io/mkg72/. Each participant was asked to rate their language proficiency in the standard Italian and in the Istrovenetian dialect in four domains: listening, speaking, reading, and writing. A five-point Likert scale was used for this purpose. Participants answered these questions as part of a broader online survey, which also included questions about their age, language status, education, etc. The survey was distributed via the online platform SurveyMonkey.

We used the Computerized Language Analysis program (CLAN; MacWhinney, 2000) to calculate measures of syntactic complexity and lexical diversity for each participant. Measures of syntactic complexity included mean length of communication unit (Heilmann et al., 2010) and mean length of turn (MLT; Caissie et al., 1998). MLCU was calculated in words using CLAN’s MLU program, which divides the number of words (tokens) spoken by a participant by the number of lines uttered by that participant in the transcripts. To segment the spontaneous speech into utterances, communication units (C-units) were used. Each line of the transcript represents one C-unit, which was segmented according to syntactic criteria. C-units are defined as independent clauses with their modifiers. Main clauses that are independent can be segmented into one C-unit. However, subordinate clauses that are dependent on the main clause cannot stand alone. Therefore, the C-unit consists of either a main clause or a main clause with its subordinate clauses. MLT was calculated as the average length of a turn in words using the CLAN’s program MLT. This program divides the number of words spoken by a participant by the number of rounds of conversation that participant has completed. For both measures of syntactic complexity, utterances in Croatian were excluded from the analysis, but the Croatian words contained in the utterance were counted.

For lexical diversity, D measure was chosen, as it has been shown to be relatively independent of the size of the language sample (Malvern et al., 2004). The measure was calculated using the CLAN’s program VOCD, excluding utterances and words in Croatian, as well as repetitions, self-corrections, and other disfluencies (e.g., filled pauses).



Data analysis

Since the data were not normally distributed, we used the non-parametric Spearman’s correlation to assess the correlation between the self-assessment measures (listening, speaking, reading, writing) in standard Italian and Istrovenetian dialect and the language sample measures (MLCU and D). We also calculated the average self-assessment score and determined Spearman’s correlation between this score and the language sample measures. The analyses were performed using SPSS version 20.0. (IBM IBM Corp, 2011).




Results


Descriptive statistics


Measures of lexical diversity and syntactic complexity in Istrovenetian

Scores for lexical diversity and syntactic complexity are reported in the Table 2. Speakers talked in Italian dialect (Istrovenetian).



TABLE 2 Descriptive results for measures of lexical diversity and syntactic complexity.
[image: Table2]

In terms of lexical diversity, the average score for measure D is 92.4, with individual scores ranging from a minimum of 35.49. However, a large number of participants have a lexical diversity score of over 60. Similar variability can be observed when measuring the MLCU. The average number of words per communication unit is 5, with the lowest value being 1.69. Despite this range, the majority of participants consistently produce C-units with an average length of more than 3.5 words. The mean length of turn (MLT) also shows great variability, ranging from only 3 words to 28 words. Most participants produced turns with an average length of 9 words or more.



Self-assessment scores in standard Italian and Istrovenetian

Scores for self-assessment in Table 3 for Italian and in Table 4 for Istrovenetian.



TABLE 3 Descriptive results for self-assessment of standard Italian language.
[image: Table3]



TABLE 4 Descriptive results for self-assessment of Istrovenetian.
[image: Table4]

The participants rated their language proficiency in standard Italian with consistently high scores. The average scores for listening, speaking, reading, and writing were above 4.6, with the highest average for listening and the lowest for writing. Whilst there was some variability between participants, illustrated by the minimum scores within each category, the lowest minimum scores were observed for reading and the highest for listening.

The assessment of language skills in the Istrovenetian dialect also resulted in high average scores, albeit slightly lower than for standard Italian. Nevertheless, all scores were above 4.3, with the highest average for listening and the lowest for writing. It is worth noting that the lowest score for each of the four language skills was 1.




Relationship between self-assessment and measures of lexical diversity and syntactic complexity in standard Italian and Istrovenetian

Correlations between self-assessment scores in standard Italian and Istrovenetian are presented in Table 5. First, we explored how self-assessment scores in different domains within one language varieties correlate. The overall self-assessment scores for standard Italian and the dialect showed a moderate correlation [rs(82) = 0.612, p < 0.001]. Self-assessment scores for different domains of standard Italian all show significant high correlations (>0.7). Self-assessment scores for different domains of Istrovenetian dialect also show significant high correlations (>0.7), except for writing and listening, which show a moderate correlation [rs(82) = 0.682, p < 0.001]. Next, we explored correlations between two varieties. The overall self-assessment scores for standard Italian and the Istrovenetian dialect showed a moderate correlation [rs(82) = 0.612, p < 0.001], which is also the case for the individual domains. Moderate positive correlations were found between listening in standard Italian and in the dialect [rs(82) = 0.545, p < 0.001], as well as between self-assessments of speaking [rs(82) = 0.511, p < 0.001], reading [rs(82) = 0.539, p < 0.001], and writing [rs(82) = 0.550, p < 0.001]. Based on the observed positive, but lower correlations we conclude that it is appropriate to treat self-assessment in standard Italian and self-assessment in dialect as separate measures, as is also the case for the individual domains.



TABLE 5 Correlations between self-assessment scores in different language varieties (standard Italian vs. Istrovenetian dialect).
[image: Table5]

Correlations between self-assessment scores and measures of lexical diversity and syntactic complexity are presented in Tables 6, 7, separately for self-assessments in standard Italian and the Istrovenetian dialect. Self-assessment scores in the different varieties were compared with the unique values of indices for lexical diversity and syntactic complexity obtained from the language sample in the Istrovenetian dialect. For the standard Italian self-assessment scores, a low positive correlation was found between the overall self-assessment score and MLT [rs(82) = 0.249, p < 0.05], while there was no significant correlation between self-assessment and either the measure D or MLCU. However, positive correlations were observed between specific domains of self-assessment in standard Italian and the measure D. Significant low correlations were found between the self-assessment of listening and D [rs(75) = 0.228, p < 0.05] and between the self-assessment of reading and D [rs(75) = 0.242, p < 0.05]. The self-assessment of writing did not correlate with D. There were no observed correlations between specific domains of self-assessment in standard Italian and syntactic complexity measured by MLCU. Positive correlations were observed between specific domains of self-assessment in standard Italian and syntactic complexity measured by MLT. MLT correlated positively with listening [rs(82) = 0.274, p < 0.05] and reading [rs(82) = 0.303, p < 0.01], but not with speaking [rs(82) = 0.201, p = 0.07] and writing [rs(82) = 0.160, p = 0.153].



TABLE 6 Correlations between measures of lexical diversity, syntactic complexity, and self-assessment scores in Italian standard language.
[image: Table6]



TABLE 7 Correlations between measures of lexical diversity, syntactic complexity, and self-assessment scores in Istrovenetian dialect.
[image: Table7]

For the Istrovenetian dialect, the overall self-assessment score showed a significant positive low correlation with MLT [rs(82) = 0.256, p < 0.05] and the measure D [rs(82) = 0.242, p < 0.05], but not with MLCU. Correlations were found for specific domains of self-assessment. There were significant positive low correlations between self-assessment of listening and D [rs(75) = 0.234, p < 0.05] and between the self-assessment of writing and D [rs(75) = 0.239, p < 0.05]. A marginally significant low positive correlation was observed between the self-assessment of speaking and D [rs(75) = 0.213, p = 0.066], while no significant correlation was found between the self-assessment of reading and D. There were no observed correlations between specific domains of self-assessment in standard Italian and syntactic complexity measured by MLCU. In particular, there were no significant correlations between the self-assessment of listening and MLCU [rs(82) = 0.158, p = 0.155], the self-assessment of speaking and MLCU [rs(82) = 0.099, p = 0.378], the self-assessment of reading and MLCU [rs(82) = 0.196, p = 0.077], and the self-assessment of writing and MLCU [rs(82) = 0.057, p = 0.612]. Self-assessment scores in some domains for Istrovenetian dialect showed correlation with measures of syntactic complexity. A significant positive low correlation was found between the self-assessment of listening and MLCU [rs(82) = 0.217, p = 0.05], but not for any other domain. Positive correlations were observed between specific domains of self-assessment in standard Italian and syntactic complexity measured by MLT. The overall scores for self-assessment showed a significant low positive correlation with MLT [rs(82) = 0.249, p < 0.05]. Regarding the self-assessment in specific domains, MLT correlated positively with listening [rs(82) = 0.274, p < 0.05] and reading [rs(82) < 0.303, p < 0.01], but not with speaking [rs(82) = 0.201, p < 0.07] and writing [rs(82) = 0.160, p < 0.153] MLT showed a significant positive correlation with all domains of self-assessment: listening [rs(82) = 0.322, p < 0.01], speaking [rs(82) = 0.257, p < 0.05], reading [rs(82) < 0.296, p < 0.01], and writing [rs(82) = 0.249, p < 0.05].




Discussion

The present study aimed to investigate the relationship between self-assessment of language proficiency and objective measures of lexical diversity and syntactic complexity in bilingual speakers of Italian living in Croatia, taking into account assessment in two language varieties, the standard Italian language and the Istrovenetian dialect.

The results of the descriptive statistics for self-assessment in all four domains in the two language varieties are consistently at or above 4, which indicates that the participants consider themselves to be proficient speakers of both the standard Italian and the Istrovenetian dialect. However, while the scores for standard Italian are consistent in all four domains and are above 4.5, there is a difference in the scores for the self-assessments of the Istrovenetian dialect. Self-assessment scores are higher for listening and speaking, when compared to reading and writing. These results are consistent with the self-assessment results of heritage speakers of Italian in Romano and Guijarro-Fuentes (2023) and findings for heritage speakers of Spanish in the USA, who are known to have advantages over L2 speakers in tasks involving listening and speaking but are at a disadvantage in tasks involving reading and writing (Bowles, 2011).

In the case of the present study, the observed dissociation between speaking and writing reflects that the dialect is primarily used in spoken communication as a modality which is inherently less complex than written language (e.g., Biber, 1988; Roland et al. 2007). The complexity of written language stems from greater syntactic complexity usually associated with advanced writing, but also from the three components of vocabulary, namely lexical density, lexical sophistication, and lexical diversity (Durrant et al., 2021; Lu, 2012; Read, 2000). Crucially, the divergence in scores across the four domains for the Istrovenetian dialect, but not for the standard Italian, mirrors the functional differences of the two varieties. The standard Italian is a language variety used in formal contexts, such as educational contexts, while the dialect is predominantly used in everyday informal communication. This duality of language usage emphasizes not only the linguistic diversity but the sociolinguistic communication practices of this bilingual community. We examined the relationship between the overall scores for self-assessment and objective assessment, i.e., measures of lexical diversity and syntactic complexity. The overall score in the standard Italian positively correlated only with the measure MLT for syntactic complexity, while the overall score in the Istrovenetian dialect correlated positively with both the measure D for lexical diversity and the MLT for syntactic complexity. Previous research examining the relationship between self-assessment and objective forms of assessment obtained different results, ranging from weak correlations or non-significant results (e.g., Langan et al., 2008) to significant positive correlations (e.g., Bachman and Palmer, 1989; Li and Zhang, 2021). Moreover, it has been established that the nature of objective assessment is likely to influence the magnitude of correlation, for example stronger correlations were obtained for language tests than for teachers’ assessments (Li and Zhang, 2021). Our results contribute to this existing body of evidence, but it is worth noting that the correlations we obtained are relatively low (cf. Li and Zhang, 2021). This could be the result of the methodology used. Notably, we employed a standard form of self-assessment, where speakers self-rated their language proficiency without providing them with more explicit criteria. Participants were asked to provide a score without explanations or examples that might help them to determine the appropriate score. This contrasts with alternative self-assessments that provides guidelines for scoring (e.g., Brown and Harris, 2013). Additionally, we utilized a Likert scale as opposed to a computer-assisted adaptive instrument for self-assessment. It is important to note that the explicit task criteria and the use of computer-assisted instruments have emerged as factors contributing to the strength of correlation in previous studies (Li and Zhang, 2021).

Next, we examined the relationship between the overall scores of self-assessments in specific domains (listening, reading, speaking, and writing) and objective measures of lexical diversity (D) and syntactic complexity (MLT, MLCU). The self-assessment of listening correlated with measure D both in standard Italian and Istrovenetian dialect, while listening in Istrovenetian dialect correlated with measure MLT. On the other hand, self-assessment of reading in standard Italian correlated moderately with D and MLT, while reading in Istrovenetian dialect correlated only with MLT. Next, only self-assessment of speaking in Istrovenetian dialect showed a significant correlation with MLT. Self-assessment of writing correlated with both D and MLT, but the relationship was significant only in Istrovenetian dialect.

Previous studies indicate that self-assessment of receptive language skills (i.e., listening and reading) shows a closer relationship with objective assessment than self-assessment of productive skills (i.e., speaking and writing) (e.g., Krausert, 2013; Ross, 1998). The present study confirms this relationship, revealing the robust (albeit low) correlations between listening and reading as receptive language skills and objective measures. A meta-analysis conducted by Li and Zhang (2021) underscores a notable correlation between self-assessment of listening and the language tests, aligning with our findings. Consequently, it appears that the relationship between objective measures and specific domains of self-assessment is more pronounced in the listening domain.

The obtained results reveal the intricate interplay between self-assessments and objective assessment, but also offers insights into the patterns of use of different language varieties in bilingual speakers.

We observed a significant correlation between overall self-assessment of language proficiency in standard Italian and the Istrovenetian dialect. This correlation is not very high, which indicates that speakers recognize differences in their language proficiency between the two language varieties. Such awareness is expected in a bilingual community with diglossia. Speakers are likely to have similar language proficiency in standard Italian and the Istrovenetian dialect to a certain extent. However, differences arise due to the educational background. The presence of both Croatian and Italian schools in the region as well as the different educational backgrounds of the participants (some participants received formal education in Italian, others in Croatian and a few in both languages) contribute to these differences. In addition, some participants attended universities in Italy or Croatia, which could have a further influence on the perception of their language proficiency. Overall, the observed differences in self-assessment between standard variety and dialect can be attributed to these differences in education.

Secondly, a greater number of correlations between the overall self-assessment and the measures of syntactic complexity and lexical diversity were found for the Istrovenetian dialect than for Standard Italian. Differences were also found in correlations between domain-specific self-assessments and measures of lexical diversity and syntactic complexity. We observed more significant correlations between domain-specific self-assessments and measures of lexical diversity and syntactic complexity in Istrovenetian dialect than in standard Italian. Higher number of correlations between self-assessment and objective measures in the dialect rather than in the standard Italian can be expected, as the participants were recorded in their everyday communication in which they primarily use the dialect. It is noteworthy that self-assessment results correlate with MLT in all domains, suggesting that better language proficiency contributes to longer conversational turns, which is consistent with previous studies (e.g., Creaghe, 2019; Ninio and Snow, 1999). These results emphasize the multi-layered nature of this relationship, which is particularly evident in the correlations across all domains of self-assessment within the dialect.

Higher number of correlations between self-assessment and objective measures in the dialect rather than in the standard variety can be expected, as the participants were recorded in their everyday communication in which they primarily use the dialect. It is noteworthy that self-assessment results correlate with MLT in all domains, suggesting that better language proficiency contributes to longer conversational turns, which is consistent with previous studies (e.g., Creaghe, 2019; Ninio and Snow, 1999). These results emphasize the multi-layered nature of this relationship, which is particularly evident in the correlations across all domains of self-assessment within the dialect.

In the present study, we investigated Italophone bilingual speakers in Croatia, who are still an under-researched and under-represented bilingual community. The results point to the importance of self-assessment on different language varieties to which bilingual speakers living in communities with diglossia are exposed. Different language varieties can have a different status and function. Self-assessment in specific domains (i.e., speaking, listening, reading, and writing) may vary depending on which language variety the speaker is more familiar with, and may therefore relate differently to different forms of objective assessment. For example, self-assessment in standard variety may be strongly related to language proficiency tests, while self-assessment in dialect may be more strongly related to the measures of language sample analysis. To the best of our knowledge, no study has yet examined the possible differences in bilingual language assessment between standard variety and dialect or language variety-related differences in the relationship between self-assessment and objective language assessment of bilingual speakers.

The obtained results are informative not only from the perspective of bilingual speakers of Istrovenetian in Croatia but can also be extended to other similar bilingual communities. For example, there are several other bilingual language communities that share the feature of diglossia, having in common similarities with the Istrian Italophone diglossic community: the German-speaking community in the north Italian autonomous province of South Tyrol (Lanthaler, 2001), where standard German if spoken in formal settings and the Tyrolean varieties in informal daily communication; the Catalan-speaking community in Catalonia (Miller and Miller, 1996), the Occitan-speaking community in South France (Blanchet and Schiffman, 2004), the Romansh-speaking language group in Graubünden in Switzerland (Regula, 2008), the Franco-Provençal speakers in Aosta Valley in Italy (Iannaccaro et al., 2003), among others. Although each of these language communities has a unique historical and cultural context, they face rich and diverse linguistic experiences, identity negotiations and efforts to preserve language and culture. Such communities experience a clear division between formal and informal settings that imply the use of diverse linguistic varieties (standard and dialect), while communities without diglossia exhibit a more flexible language use across different communicative contexts. The presence of diglossia thus characterizes the linguistic landscape and the dynamics of everyday communication.

There are some limitations of the present study, one of them being related to the fact that the participants largely identify themselves as native speakers of Italian. As members of a national minority, they may resemble to heritage language speakers, who often perceive their heritage language as their native language due to emotional ties, family, and cultural identity, despite their varying language proficiency (Rothman, 2009; He, 2010; Montrul, 2015). This could influence self-assessment and lead to an overestimation of language proficiency, namely heritage speakers might be more proficient in certain domains (e.g., family settings) but not others. Their language use varies based on social networks and environments (Montrul, 2015), and recent context-specific experiences may not reflect overall ability. All these factors may limit the reliability of self-assessment in heritage speakers and explain the low correlations in this research. However, the participants in our study live in an officially bilingual community with educational and cultural networks in both languages. Therefore, they do not fit the typical definition of heritage language speakers, as the language they consider to be their native language has a similar status to other languages in society (cf. Rothman, 2009). They might be less influenced by cultural and emotional factors and better able to objectively assess their language proficiency. Nevertheless, further research is needed on how language identity affects language assessment in different bilingual communities.



Conclusion

This study investigated the relationship between self-assessment of language proficiency and objective measures of lexical diversity and syntactic complexity in bilingual speakers of Italian in Croatia. Our primary aim was to investigate how these measures contribute to a comprehensive language profile of bilingual speakers obtained through their self-assessments. Exploring the informativeness of measures of lexical diversity and syntactic complexity is important as they can play an important role in the assessment of language proficiency. Firstly, these measures have proven to be ecologically valid as they capture language features in contexts that represent everyday language use, as opposed to the more formal settings of traditional language testing. Some speakers may see formal setting of proficiency tests stressful and unnatural, which may affect their performance. Using more ecological assessment offers them a better setting to showcase their abilities. Furthermore, there are no proficiency tests for all languages, which makes the measurement of lexical diversity and syntactic complexity a versatile tool that can be used in different linguistic contexts. By using an ecological assessment paradigm that relies on language samples rather than standardized tests, our research contributes to the ongoing discourse on the reliability of ecological measures of syntactic complexity and lexical diversity. The correlations found between these measures and different domains of self-assessment suggest that bilingual Italian speakers in Croatia are able to objectively assess their language proficiency. This is in line with the results of previous studies (Lu, 2012; Ortega, 2003; Read, 2000; Treffers-Daller, 2013), which confirm the credibility of self-assessment as a valuable tool for assessing the language proficiency of bilingual speakers.

This study also investigated language variety-related differences in the relationship between self-assessment and objective measures. We observed a higher number of correlations for dialect compared to standard Italian, which is probably due to the fact that the analyzed speech samples of spontaneous conversation were conducted in dialect, reflecting its nature as a spoken language variety. This emphasizes the complex interplay between literacy practices and dialect use. Future studies could investigate whether self-assessment in the standard variety correlates better with other objective measures of language proficiency, such as language tests. However, it is important to note that the dialect serves as a community language, and not all bilingual speakers in our sample attended Italian schools, which means that they may have limited access to the standard variety. Therefore, language assessment in dialect can provide more information about the language proficiency of bilingual speakers who live in such communities. For this purpose, both subjective forms of assessment such as self-assessment in dialect and objective assessments that are suitable for assessing dialect proficiency can be used. In contrast to language tests used to measure language proficiency, the indices used in language sample analysis are not limited to a specific language variety.

This study of Italophone bilingual speakers in Croatia sheds light on an understudied bilingual community. Findings might extend beyond Istria, offering insights applicable to similar bilingual communities facing diglossia challenges.
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