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The COVID-19 pandemic has created novel challenges in the assessment of children's speech and language. Collecting valid data is crucial for researchers and clinicians, yet the evidence on how data collection procedures can validly be adapted to an online format is sparse. The urgent need for online assessments has highlighted possible the barriers such as testing reliability and validity that clinicians face during implementation. The present study describes the adapted procedures for on-line assessments and compares the outcomes for monolingual and bilingual children of online and in-person testing using conversational, narrative and expository discourse samples and a standardized vocabulary test. A sample of 127 (103 in-person, 24 online) English monolinguals and 78 (53 in-person, 25 online) simultaneous French-English bilinguals aged 7–12 years were studied. Discourse samples were analyzed for productivity, proficiency, and syntactic complexity. MANOVAs were used to compare on-line and in-person testing contexts and age in two monolingual and bilingual school-age children. No differences across testing contexts were found for receptive vocabulary or narrative discourse. However, some modality differences were found for conversational and expository. The results from the study contribute to understanding how clinical assessment can be adapted for online format in school-aged children.
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Introduction

During the COVID-19 pandemic, practitioners have been searching for feasible adaptations to current language assessment practices, since traditional in-person assessments have not been possible. Being able to collect valid data is crucial for researchers and clinicians, yet the evidence on how data collection procedures specific to language samples can validly be adapted to an online format is sparse (Taylor et al., 2014; d'Orville, 2020; Reimers et al., 2020). Online assessments of language, traditionally used for remote clients, have now been widely implemented by researchers and clinicians alike due to the sudden lockdown of in-person services in the beginning of 2020 (e.g., Mansuri et al., 2021). Emerging evidence is looking at the developments necessary to make tele-practice a reliable and valid assessment method (Chenneville and Schwartz-Mette, 2020; Putri et al., 2020; Fong et al., 2021). The present study will describe the adapted procedures required to pursue a large-scale study of discourse in typically developing monolingual and bilingual school-aged children. We will examine whether online and in-person conversation, narrative or expository discourse sample measures or standardized vocabulary tests differ for monolingual and bilingual children, and, if so, what might account for these differences.

Few studies have investigated the online data collection of discourse samples among monolingual and bilingual school-aged children. There are a few studies on monolingual adults in clinical populations (e.g., Turkstra et al., 2012), as well as studies of both monolingual (Manzanares and Kan, 2014) and bilingual (Guiberson et al., 2015) preschool children. One systematic review by Taylor et al. (2014) evaluated the efficacy and effectiveness of speech and language assessments online. The authors found 5 studies who met the inclusion criteria but stated that the articles were of variable quality and did not provide enough evidence to influence clinical practice. This review presented evidence of inter-rater reliability in online language assessments, and most studies found sufficient inter-rater reliability to suggest the contexts did not significantly alter the results. They confirmed that more rigorous statistics are needed to either confirm or dispute this preliminary evidence. More recently, Manning et al. (2020) looked at the feasibility, reliability, and validity of obtaining language samples remotely by recording child-parent play with toddlers. They compared online and in-person groups on language sample metrics such as mean length of utterance (MLU), number of different words (NDW), and type-token ratio (TTR). This study found no evidence of differences across any language metrics due to modality. To the best of our knowledge, there are few published studies that have investigated the comparability of online and in-person assessments of school-age children using rigorous and parametric statistics. The following paragraphs will provide an overview of research relating to measures of vocabulary, and more in-depth review of measures of discourse and language metrics. While the larger project included both macrostructural (i.e., related to the meaning conveyed) and microstructural (i.e., related to the language used) measures, for the purposes of this paper, only microstructural measures were included. This was a strategic decision since microstructural measures represent language development, which is of particular interest to clinicians during the pandemic.

Vocabulary measures have been previously validated for use in online assessment. Haaf et al. (1999) created and evaluated two online measures of the Peabody Picture Vocabulary Test-Revised (PPVT-R; Dunn and Dunn, 1981). They found that the online versions of the PPVT-R were not significantly different from the in-person version of the PPVT-R. The authors concluded that an online version of the PPVT is statistically equivalent to the in-person version and can be used in conjunction with the published norms. Eriks-Brophy et al. (2008) later confirmed this statistical equivalence using an updated version of the PPVT (PPVT-III, Dunn and Dunn, 1997). This replication of Haaf's original study with a new version of the PPVT indicates the stability of these findings, even with slight methodological changes.

In general terms, discourse is typically defined as a conversation between people as a form of communication. Within the fields of linguistics and speech language pathology, discourse is more specifically defined as ‘a linguistic unit (such as conversation or a story) larger than a sentence’ [Merriam-Webster, (n.d)]. Discourse skills have been shown to be critical to school success and are known to be an area of difficulty for children with language-learning disabilities (Paul and Norbury, 2012). Three main types of discourse include conversation, exposition, and narration. Conversation has been defined as a “dialogue between people where each contributes by making statements, asking questions, and responding to the other speaker” (Nippold et al., 2014, p. 877). Exposition and narration are monologic in clinical settings, where expository discourse is defined as the use of language to convey information (Bliss, 2002) while narrative discourse is defined as telling stories about oneself and/or others (Nippold et al., 2014).

Children develop discourse skills over a long period of time and across a variety of genres. They begin to develop the ability to engage in conversational discourse even before they start to speak, and this skill continues to be refined through the school years (Hoff, 2009). Expository discourse begins to develop later than conversation and narration. Procedural description, persuasion, negotiation and explanation are all forms of expository discourse (Nippold et al., 2007; Nippold and Sun, 2010). Expository discourse emerges within conversations in the preschool period (Cabell et al., 2011) but becomes more prevalent in children's experiences once schooling begins and is increasingly more frequent in their spoken language at that time (Nippold and Sun, 2010). In narration, children begin to talk about past events and to produce brief narrative recounts of these events by the age of two when scaffolded by a parent (Eisenberg, 1985). By 5 years of age, they are able to produce narratives with some plot structure (Hoff, 2009; Owens, 2012) and the complexity of their spoken narratives continues to develop through at least 12 years of age (Hoff, 2009; Cabell et al., 2011). The following paragraphs will provide an overview of the literature investigating and comparing language use in these three discourse genres.

Conversational tasks have been the most effective in accurately portraying the discourse level skills of younger children (Leadholm and Miller, 1992; Heilmann et al., 2010). Furthermore, conversational tasks are more reflective of basic interpersonal communication skills (e.g., BICS) as opposed to later developing discourse tasks that may be more in line with curriculum expectations and cognitive academic language proficiency (e.g., CALP), such as expository and narrative measures (Heilmann et al., 2010). However, assessing basic interpersonal language in school-age children may still be useful for clinicians, especially in the case of language learners who may not have developed adequate academic language yet (see Cummins, 2000 for a review of BICS and CALP).

Expository tasks are highly structured measures which focus on explaining a specific topic (Berman and Nir-Sagiv, 2007). Furthermore, expository tasks can be curriculum based, which can be a powerful diagnostic tool in evaluating children's expressive language (Heilmann and Malone, 2014). There is preliminary evidence that expository tasks accurately capture the development of academic language skills (Kay-Raining Bird et al., 2016). This is supported by a study conducted by Nippold et al. (2005), which compared conversational and expository discourse. The authors found that students demonstrated greater syntactic complexity on the expository task, indicating that complex thought underlies complex language. In the present study, looking at an expository measure is useful as an index of both academic language and curriculum-based assessment.

Researchers such as Stadler and Ward (2005) have shown that narrative skills are a rich reflection of children's oral language development. This is because narratives require more complex vocabulary and an overarching structure. Narrative skills are typically assessed in two ways, wherein students are asked to demonstrate comprehension of a “model” story and/or produce an original story. Storytelling skills emerge in the preschool period and continue to grow throughout their time in school. Narrative development is supported through activities such as storybook reading. As students' oral language competency grows, it increases their complexity of their language (Verhoeven and Strömqvist, 2001). In this study, on-line and in-person narrative production tasks were compared.

Discourse tasks provide a context for observing children's language abilities, and specific language metrics allow researchers and clinicians to obtain quantitative observations that can reflect children's development and proficiency. For the purposes of this paper, we chose to include the most commonly used language metrics, which includes measures of productivity, proficiency, and syntactic complexity (Schneider et al., 2004). Lexical productivity is a metric which measures the amount of output generated by a participant (Le Normand et al., 2008). Studies have shown that lexical productivity tends to increase with age for both monolingual and bilingual children (Le Normand et al., 2008; Jia et al., 2014). Productivity was of particular interest in this study since it has been correlated with psycho-social variables such as introversion, anxiety and shyness (see Dewaele and Pavlenko, 2003 for a review). Emerging research during the COVID-19 pandemic has shown increased levels of anxiety and shyness due to online schooling and social isolation (Imran et al., 2020; Lavigne-Cerván et al., 2021; Orgilés et al., 2021). It is therefore vital to ascertain whether psycho-social factors such as anxiety and shyness may affect the administration of online discourse-level skills for clinicians.

Multiple studies attest to the critical role of syntactic complexity in the development of language and literacy skills in school-age populations. However, syntactic complexity is dependent on the type of task administered: studies show that children produce more complex utterances during expository discourse than they do in conversation (e.g., Nippold, 2009). There is also emerging evidence that modeling (used in our narrative assessments), which involves syntactic priming, may also impact syntactic complexity (Zebib et al., 2020). Syntactic complexity is therefore an interesting metric in this study, since it can be variable across tasks but may be stable across modality contexts.

Mean length of C-Unit in morphemes (MLCUm) is a micro-structural (i.e., linguistic) measure that is a general reflection of both general language proficiency as well as the syntactic complexity of the discourse being analyzed (Craig et al., 1998; Eisenberg et al., 2001). An utterance is defined as one main clause and all dependent clauses associated with it (Miller et al., 2006). With increased language proficiency, children will begin to incorporate more advanced linguistic devices into their speech, including conjunctions and subordinate clauses, resulting in greater MLCUm values (Berman and Slobin, 1994). However, in the past, researchers have found that MLCUm changes with age, improving more significantly in expository and narrative discourse than in conversation for older students (i.e., teen years) (Leadholm and Miller, 1992; Rice et al., 2010; Westerveld and Moran, 2013). In this study, MLCUm is one metric used to measure whether children are showing the same proficiency on-line as they would in person. Similar to syntactic complexity, we expect that MLCUm may be stable across modality contexts.

The current study emerged from the project “French/English Discourse Study – Canada” (FrEnDS-CAN), which focuses on a variety of discourse skills in typically developing monolingual and bilingual school-aged children. Typically developing children were chosen as a population of study since they constitute a first step in better understanding what is expected in school-aged children and may serve as foundation for future research studies of children with language or learning disorders. The project is set in five Canadian cities (Halifax, Moncton, Montréal, Ottawa, and Toronto) and data collection started with in-person procedures in 2016. In March 2020, an online data collection procedure was adapted. The present study describes the adapted procedures and compares the outcomes of online and in-person testing using discourse samples and standardized vocabulary testing for monolingual and bilingual children. The present study also examines whether the impact of modality differs across measures and what might account for these differences. Specifically, we asked:

1. Did discourse (conversation, expository, narration) or standardized vocabulary measures differ when testing was done in-person vs. online?

2. Did the impact of modality vary across productivity, proficiency, and syntactic complexity?

3. Did the impact of modality vary with age from 7 to 12 years of age?



Materials and methods


Participants

This study used a subset of data collected for a larger Canadian French/English Discourse study (FrEnDS-CAN) investigation of discourse development in school-age bilingual and monolingual children. For the present analyses, 127 (103 in-person, 24 online) English monolinguals and 78 (53 in-person, 25 online) simultaneous French-English bilinguals were included. The children were distributed across three age groups (7–8, 9–10, and 11–12 years). For the monolingual children, there were 57 female children (44 male and 26 who did not disclose) and the mean age was 8.57 (SD = 1.525). For the simultaneous bilingual children, there were 24 female children (24 male and 30 who did not disclose) and the mean age was 8.79 (SD = 1.598). For more information about how our participants were distributed across groups, please see Table 1 below. All children were typically developing, with no diagnosed or suspected language, hearing or learning difficulties (as established through parent report). They were recruited through their schools, through posters placed in public places and on social media.


TABLE 1 Frequency of gender and age group by condition and language group.
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The monolingual children were recruited through research teams in New Brunswick, Nova Scotia, Ontario and Quebec. They were exposed to only English in the home and attended English-language schools. Since Canada has two official languages, English-schooled children are required to take French as an academic subject (core French) in elementary school starting in grade 4 in both provinces. Thus, children were considered English monolinguals if they were exposed to French <10% of the time (e.g., only through these core classes at school), established through parent report.

The simultaneous bilingual children were recruited through research teams in Montréal (Quebec), Ottawa (Ontario), and Moncton (New Brunswick). They were exposed to both English and French from before the age of three and were able to complete testing in each language. In the home language questionnaire, there were 18 students who primarily spoke English at home, 19 who primarily spoke French at home, and 9 who reported an even split between the two languages. These children attended French-language schools and lived in communities where both French and English were spoken, so were likely to encounter both languages outside the home. In French-language schools, English classes are required starting in grades 1 or 2 in Quebec, grade 4 in Ontario, and grade 3 in New Brunswick. While these children were assessed in both languages, for the purposes of this study, we will only be discussing their English performance.



Procedures

Ethical approval was obtained through each participating university and school district. Consent forms were distributed and collected through schools or via email. Parents confirmed their child's eligibility to participate by checking appropriate boxes on the consent form. Monolinguals were tested in a single session; bilinguals were tested in two sessions by different examiners: one in English, the other in French. Parallel tests and tasks were administered in French and English. The order of language testing was counterbalanced such that equal numbers of children within every age group were tested in French or English first. In each language, the test protocol began with a standardized vocabulary comprehension test. This was followed by conversational, narrative and expository language samples, in which the order of administration was also counterbalanced within age groups and within each language for bilinguals. The in-person, but not the online protocol, ended with the administration of a non-word repetition task. Since the non-word repetition task was not administered in both contexts, it is not discussed further. Any French language testing is also not included in this study and will not be discussed further. Examiners were graduate students, undergraduate students, or researchers. All student examiners were trained on test and task administration by the same Ph.D. student.

In-person testing occurred in a quiet area of the child's school or in a testing room in the research laboratories of participating universities. For in-person testing, sessions were recorded using a digital voice recorder which was placed next to the child. In March 2020, in-person testing was suspended in response to the COVID-19 pandemic. Consequently, materials were modified to accommodate online testing (discussed in the materials section). Zoom and Microsoft TEAMS platforms were used to test children online. The research team trained the testers in the use of the online platforms and the online administration of the full testing protocol was piloted on two children (9 and 10 years of age). These videotaped pilot sessions were then used as examples to train other testers. Children who were tested online used their home computer in a quiet area of their house. For online testing, sessions were recorded locally on the tester's computer using the platform of the parent's choice (either Zoom or Microsoft Teams). When technical issues arose which impeded the audio quality, testers would stop testing and troubleshoot the connection with the family until the audio quality was sufficient. A parent was asked to be available during testing in case the child experienced any technical or other difficulties. This usually meant they were in the room with the child but not sitting with them. Testers made notes of any significant behavioral or technical issues that arose during online testing using a common form.



Materials
 
Vocabulary comprehension

The Peabody Picture Vocabulary Test-4 (PPVT-4; Dunn and Dunn, 2007) was used to test vocabulary comprehension in English. The PPVT-4 has good reliability and validity and is commonly used for both educational and research purposes. In this vocabulary comprehension test, children point to one of four pictures in response to spoken word stimuli. Each test has a start point determined by age. Basals and ceilings were determined following manual instructions. In-person testing used the test booklet. Online testing followed the same procedures as in-person testing except that the stimuli were presented as images and the examiner's screen was shared with the child; each image presented a different item's picture stimuli.



Conversational samples

A conversational sample of at least 10 min was collected by the adult examiner following the Systematic Analysis of Language Transcripts (SALT; Miller and Chapman, 2012) interview protocol. This involved talking to the child about topics of interest to them. The child was initially asked what they would like to talk about and as the conversation progressed, additional topics from a common set (e.g., family, pets, school, hobbies) were introduced if needed. This flexible protocol was selected since it allowed children to choose a topic they were motivated to speak about, and therefore gave them an opportunity to demonstrate their oral language abilities. All examiners were instructed to listen as often as possible, and to only participate in the conversation when necessary to keep the child engaged. For example, examiners were instructed to ask open-ended questions such as “What were your favorite memories from your trip?” or “What do you like about art class?”



Narrative samples

Two narrative samples were collected in each language, the first using a story stem (setting information provided to generate a story) and the second using a single picture elicitation task. The story stem narratives are not analyzed here, so will not be discussed further. The single-picture elicitation was one of three narrative tasks included in the Test of Narrative Language-2 (TNL-2; Gillam and Pearson, 2017; the revised test materials were shared with the research team prior to publication). It uses a ‘give a story, get a story’ format in which the examiner first tells a story about a complex picture (i.e., two children hiding behind a rock watching a treasure chest with either a dragon or pirates guarding it), asks 12 comprehension questions (6 literal, 6 inferential) about the treasure story, then produces a second picture (two children hiding as a family of aliens deboards from a spaceship or two children watching as an ogre has a Pegasus on a rope) and asks the child to produce “an even better” story using this new picture. Throughout this task, the child and the researcher were always able to see and reference the pictures (e.g., the pictures were either placed on a desk before the child or the researcher shared their screen with the pictures on it). The TNL-2 is widely used and has high reliability and validity.



Expository samples

Expository samples were collected using an adaptation of “The Favorite Game or Sport Task” developed by Nippold et al. (2005) and modified by Heilmann and Malone (2014). In this protocol, children were asked to describe how to play a game or sport of their choice. Games without clear rules or an ending and videogames were excluded. Children first identified the game or sport they would describe. They were given a few minutes to plan what they wished to say. To encourage them to think broadly, the children were presented with eight areas they might discuss: What you try to do, Getting ready to play, Starting the game, How you play, Rules, Scoring, and Ending the game. During in-person testing, each of these components was printed on a two- by four-inch card and presented randomly in an array in front of the child with a brief verbal explanation of each (e.g., “you could talk about what you're trying to do in the game”). If asked, the examiner could re-read the cards; this occurred occasionally with younger children. When planning, the children could rearrange the cards as needed although only a minority of children did so. For online testing, circles with these same components printed in them were presented individually via screen sharing, until all were present on the screen where they remained for the duration of the task. One of ten pre-determined orders of presentation were used, selected randomly by the examiner. Once all the topic areas were introduced either on the computer screen or with cards, the child was given as much time as they wished to plan. When they said they were ready, they were asked to explain the game. When they indicated they were done, the examiner asked the child to explain any special strategies that could be used to win the game.




Analyses
 
Transcription

Each discourse sample was transcribed into Communication-units (C-units) by trained graduate students. A C-unit is defined as an independent clause and its modifiers (Hughes et al., 1997); it may be incomplete (e.g., a few words in response to a question). Transcriptions followed slightly modified SALT conventions. The modifications included: writing contractions as separate words rather than slashing them (e.g., don't = do not) and slashing the past participle –en (e.g., was give/en). Lexical verbs were identified using a [v] code next to the verb (e.g., was give/en[v]). Transcription of conversational samples began as soon as the child was interacting naturally and continued for 10 consecutive minutes. If there was not 10 min of conversation available, additional time was taken from conversations between child and examiner throughout the session to obtain the full 10 min. Narrative and expository transcriptions began after the instructions were completed and ended when the child indicated they were finished. Sample transcripts were saved in separate files and checked and corrected with reference to the session's audio-recording by a second, experienced transcriber.



Microstructure metrics

SALT software was used to generate microstructure metrics separately for each discourse file. For the purposes of this study, three microstructure metrics were computed. The first was a language proficiency metric, the mean length of utterance in morphemes (MLCUm). This is automatically calculated in SALT by averaging the number of morphemes (i.e., word roots and slashed morphemes) per C-unit. This study uses morphemes instead of words since that metric is more commonly utilized by clinicians and since this is not a cross-linguistics study. Secondly, we looked at a productivity metric, the number of total words produced by the child, referred to as NTW. Finally, we looked at syntactic complexity. In this case, we created a syntactic complexity score (SC) in SPSS by dividing the number of lexical verbs by the total number of C-units. These metrics were specifically chosen because they represent the three microstructure measures that might interest clinicians in online assessment: language proficiency, productivity, and syntactic complexity.



Design

To investigate the impact of modality on language assessment, we tested two groups of school-aged children in English: monolingual and simultaneous bilingual. Three age groups were included: 7–8-, 9–10-, and 11–12-year-olds. Three different language samples were collected from each participant: conversation, expository and narrative. Within each of these samples, we looked at three micro-structure measures (dependent variables): mean length of C-Unit in morphemes (MLCUm), number of total words (NTW) and syntactic complexity (SC). We also analyzed the raw scores of a standardized test of vocabulary (PPVT). The participants were tested either online or in-person.



Statistical analyses

All statistical analyses were run in SPSS version 28. Descriptive statistics (means, standard deviations) were generated on all English standardized test scores and discourse sample measures, separately for children tested in-person and online. Descriptive statistics were computed for the whole group of monolinguals and for the whole group of bilinguals as well as for each of the three age groups within those groups. We then completed two types of statistical analyses: ANOVAs for vocabulary analyses or MANOVAs for discourse analyses, and Bayesian t-tests.

A two-way modality (online vs. in-person) by age (7–8, 9–10, 11–12) between-subjects ANOVA tested mean differences on raw PPVT scores, separately for monolingual and bilingual groups. Two-way modality (online vs. in-person) by age (7–8, 9–10, 11–12) between-subjects MANOVAs tested mean differences in the three discourse measures, separately for conversation, exposition, and narration for the two language groups (monolingual and bilingual). Preliminary analyses for the MANOVAs were completed. Significant main effects for age were examined with post-hoc comparisons with a Bonferroni correction for alpha level. Boxplots showed there were no outliers. The data were normally distributed, as assessed by Shapiro-Wilk's test of normality (p > 0.05) and there was homogeneity of variances (p > 0.05) and covariances (p > 0.05), as assessed by Levene's test of homogeneity of variances and Box's M test, respectively. Alpha was set at 0.05 a priori for all analyses.

Bayesian statistics were used to follow-up when non-significant modality main effects were obtained. The Bayes factor (BF01) statistic was used. Bayes factors globally confirm that the absence of difference is not due to a lack of power but to the fact that the two modalities are equal (Brydges and Gaeta, 2019). A BF01 >1 indicates evidence for the null hypothesis (H0). The further a value is from 1 (up to 100) the stronger the evidence is in favor of the null hypothesis (IBM, 2021; van Doorn et al., 2021).





Results


Monolinguals

Table 2 provides the means and standard deviations for PPVT scores and the conversation, expository, and narrative discourse measures. For a summary of the results, please see Table 1 in Appendix 1.


TABLE 2 Means and standard deviations of monolingual participants on all measures.
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Vocabulary

The two-way ANOVA was conducted on receptive vocabulary raw scores. Only the main effect for age was significant, F(2,105) = 11.808, p < 0.001, partial η2 = 0.191. Post-hoc paired comparisons on the age effect found vocabulary raw scores differed significantly for all age groups and increased with increasing age (7–8: M = 141.57, SD = 16.70; 9–10: M = 157.92, SD = 18.31; 11–12, M = 176.26, SD = 16.74). The follow-up Bayesian analysis found a BF01 of 2.106, which provided only anecdotal evidence for the equivalence of a modality effect for raw receptive vocabulary scores in these monolingual children.



Conversational discourse

A two-way MANOVA analyzed MLCUm, NTW and SC in conversation. No significant main effects or interactions were obtained for MLCUm or SC. However, for NTW, the main effects of modality [F(1,120) = 5.579, p = 0.020, partial η2 = 0.046] and age [F(2,120) = 4.158, p = 0.018, partial η2 = 0.067] were significant, but not the interaction. In terms of modality, more words were produced in-person (M = 839.98; SD = 239.21) than on-line (M = 759.64; SD = 278.12) in conversations. Post-hoc paired comparisons showed the number of words produced in conversation increased significantly from 7 to 8 years (M = 721.24, SD = 228.98) to both 9–10 (M = 880.98, SD = 222.40) and 11–12 (M = 923.23, SD = 259.47) years of age. Bayesian statistics confirmed moderate evidence that the two modalities were equivalent for MLCUm (BF01 = 5.14) and SC (BF01 = 5.51).



Expository discourse

A two-way MANOVA analyzed MLCUm, NTW and SC in expository samples. For MLCUm, significant main effects were obtained for modality [F(1,120) = 5.406, p = 0.022, partial η2 = 0.045] and age [F(2,120) = 3.196, p = 0.045, partial η2 = 0.053]. Additionally, the main effect of age was significant for NTW [F(2,120) = 3.421, p = 0.036, partial η2 = 0.056]. No other main effects or interactions reached significance. The modality effect indicated greater MLCUm for in-person (M = 11.30, SD = 2.20) compared to on-line (M = 10.48, SD = 1.48) expository samples. Post-hoc paired comparisons of age groups indicated that the 11–12 group (M = 12.08, SD = 1.69) produced significantly longer C-units in expository samples than the 7–8 group (M = 10.49, SD = 2.33). Additionally, the 11–12 group produced significantly more words (M = 620.04, SD = 328.75) than the 7–8 age group (M = 378.02, SD = 247.58) in these samples.

Follow-up Bayesian analyses showed Bayesian factors of BF01 = 3.59 for NTW and BF01 = 2.96 for SC. These indicated the strength of evidence was moderate for NTW but anecdotal for SC that the two modalities were equivalent.



Narrative discourse

The narrative MANOVA revealed a main effect of age for SC [F(2,120) = 10.244, p < 0.001, partial η2 = 0.153]. No other main effects or interactions were obtained. Post-hoc paired comparisons of the age effect revealed that the youngest group (M =1.28, SD = 0.35) produced significantly fewer verbs per C-unit than either the middle (M = 1.57, SD = 0.37) or oldest (M = 1.63, SD = 0.32) age groups.

Bayesian follow-up analyses showed a BF01 = 1.242 for MLCUm, BF01 = 3.337 for NTW, and BF01 = 2.375 for SC. These scores provide moderate evidence of modality equivalence for NTW and anecdotal evidence for the other narrative discourse measures.




Simultaneous bilinguals

Only the English tasks were analyzed for the bilingual children to be congruent with the monolingual group. Table 3 shows the means and standard deviations for vocabulary (PPVT) scores and conversation, expository, and narrative discourse measures. For a summary of the results, please see Table 1 in Appendix 1.


TABLE 3 Means and standard deviations of bilingual participants on all measures.

[image: Table 3]


Vocabulary

The two-way ANOVA revealed only a significant main effect of age for these bilingual children, F(2,53) = 18.52, p < 0.001, partial η2 = 0.421. Post-hoc paired comparisons showed that PPVT raw scores were significantly lower for the 7–8-year-olds (M = 124.8, SD = 24.95) than either the 9–10 (M = 157.70, SD = 26.85) or 11–12-year-olds (M = 176.07, SD = 14.82).

Bayesian follow-up analysis revealed a BF01 of 4.499. This provided moderate evidence for modality equivalence on receptive vocabulary.



Conversational discourse

The two-way MANOVA analyzing conversational discourse measures revealed significant main effects of age for MLCUm [F(2,76) = 6.156, p = 0.003, partial η2 = 0.148], NTW [F(2,76) = 7.156, p < 0.001, partial η2 = 0.168], and SC [F(2,76) = 3.861, p = 0.026, partial η2 = 0.098]. No other main effects or interactions were significant. All three measures increased with age. Post-hoc paired comparisons revealed significant improvement in MLCUm from 7 to 8 (M = 6.69, SD = 1.54) to 11–12 (M = 8.25, SD = 1.62). A similar pattern was found for the NTW (7–8: M = 635.07, SD = 257.94; 11–12: M = 907.43, SD = 256.23) and SC (7–8: M = 0.79, SD = 0.24; 11–12: M = 0.98, SD = 0.26) measures.

Bayesian results were: BF01 = 5.340 for MLCUm, BF01 = 5.295 for NTW, and BF01 = 5.209 for SC. Thus, moderate evidence supports the conclusion that the two modalities were equivalent for all of the conversational measures for the bilingual group.



Expository discourse

Two-way MANOVA results showed a main effect of age for MLCUm [F(2,76) = 3.513, p = 0.035, partial η2 = 0.091] and NTW [F(2,76) = 3.807, p = 0.027, partial η2 = 0.098] only. No other main effects or interactions were significant. Post-hoc paired comparisons showed lower MLCUm scores for 7–8 (M = 9.74, SD = 1.99) than 11–12 (M = 11.73, SD = 2.45) age groups as they were for NTW scores (7–8: M = 312.83, SD = 242.10; 11–12: M = 588.14, SD = 284.57).

Bayesian analyses resulted in a MLCUm BF01 of 4.43, a NTW BF01 of 5.12, and a SC BF01 of 2.42. Leading us to conclude there is moderate evidence (anecdotal for SC) for modality equivalence between groups on any expository measure.



Narrative discourse

Finally, a two-way MANOVA revealed main effects of age for all narrative measures: MLCUm [F(2,76) = 6.295, p= 0.003, partial η2 = 0.152], NTW [F(2,76) = 4.939, p = 0.010, partial η2 = 0.124], and SC [F(2,76) = 9.338, p < 0.001, partial η2 = 0.211]. No other main effects and interactions were significant. Post-hoc paired comparisons showed 7–8 MLCUm (M = 8.39, SD = 1.55) to be significantly lower than either 9–10 (M = 9.88, SD = 2.23) or 11–12 (M = 10.00, SD = 1.60) age groups. This was also true for SC (7–8: M = 1.22, SD = 0.27), 9–10: M = 1.47, SD = 0.42; 11–12: M = 1.62, SD = 0.33). In contrast, 7–8-year-olds (M = 204.39, SD = 140.96) produced fewer words (NTW) in narratives than 11–12-year-olds only (M = 330.70, SD = 195.55); and the Bayesian revealed anecdotal certainty that there were no significant effects of modality for MLCUm (BF01 = 0.8720), and SC (BF01 = 0.1126. However, for NTW, the BF01 was 3.577, indicating moderate evidence of modality equivalence.





Discussion

The current study examined the comparability of online and in-person assessment on conversational, expository, and narrative discourse across both monolingual and simultaneous bilingual speakers of English. Specifically, we looked at metrics of productivity, proficiency, and syntactic complexity across these three forms of discourse. We furthermore examined the effect of age against the previous two questions. Overall, our results indicated that most measures seem to be comparable across in-person and online assessment contexts. For the monolingual group, there were no differences due to modality on either vocabulary or narrative measures. However, there were two distinct differences due to modality for conversation. First, we saw an impact of modality on the productivity metric of the conversational measure in favor of the in-person group. Second, we saw an impact of modality on the proficiency and syntactic complexity measure of the expository measure in favor of the in-person group. Finally, while students improved with age, the effect of modality did not vary with the age of the participants.

For the simultaneous bilingual group, we saw no differences across vocabulary, conversation, expository or narrative. More specifically, we saw no differences in either productivity or syntactic complexity due to the assessment context. While we did see that students improved with age on these measures, age did not have an impact on the effect of assessment modality. It is interesting to note that, despite differing in exposure to and use of the target language compared to their monolingual counterparts, we did not see differences due to assessment modality for the simultaneous bilingual group. However, it should also be noted that the simultaneous bilingual group was smaller, which may have affected the power level of these analyses. The theoretical and clinical implications of these findings will be discussed below.

Across both language groups and all ages, we saw no differences on receptive vocabulary when comparing the in-person and online assessment groups. We speculate that this can be explained by several factors. First, and most importantly, the PPVT had already been adapted to online assessment and validated. It was already common practice to use an electronic version t of the PPVT instead of a paper copy, even in person, which was very simple to use in an online format. Furthermore, the PPVT can be more easily adapted for online assessment difficulties. For example, if children are shy or anxious about the session, they can either hold up the number of fingers to indicate which picture they choose, or they can type it in the chat. There is also less impact due to Wi-Fi or audio issues since both researchers and participants are only communicating single words (e.g., “Picking” from examiner and “two” from the child). We can therefore state with some degree of confidence that the results of receptive vocabulary tasks are comparable across in-person and online testing contexts.

For our conversational measure, we saw no differences across either language group on syntactic complexity. There were also no differences in modality due to the age group of the participant. However, in the monolingual group, we did see a significant difference between the online and in-person testing groups, in favor of the in-person group, on the number of total words (NTW), which is a measure of overall productivity. This may be attributed to several things. First, the context itself caused changes to the task that the researchers could not control. For example, the Wi-Fi and audio quality seemed to impact the conversational measure the most. Researchers often had to ask students to repeat themselves, which can cause students to withdraw. If students froze, they would lose their train of thought and have more difficulty getting their momentum back. It also seemed like students had more difficulty engaging with the task if they experienced interruptions. Furthermore, the conversational measure is the least structured of all the tasks. We suspect that the conversational measure shows differences between contexts on productivity because it is the only turn-taking task and is therefore more susceptible to factors such as lags in audio quality, lack of gestural language, less fluidity, and less non-verbal cues. For shy or anxious students, even in person, this can be a daunting task. Emerging research has shown that the current COVID-19 pandemic has exacerbated these challenges such as language anxiety (Imran et al., 2020; Lavigne-Cerván et al., 2021; Orgilés et al., 2021). In the clinical implications section, we will discuss how these challenges could be mitigated by future researchers.

For the expository task, conversely, we saw no differences across either language group on productivity. There were also no differences in modality due to the age group of the participant. However, in the monolingual group, there was a significant difference between the in-person and online testing groups, in favor of the in-person group, on the mean length of C-unit in morphemes (MLCUm), which is a measure of syntactic complexity and language proficiency. This was an interesting finding since the expository task is highly structured, and the most likely to produce complex language. However, we speculate that this difference may be due to the adaptation of the task to the online format. To the best of our knowledge, the “Favorite game or sport task” has not been administered online in a research study previously. While some aspects of this task were easy to adapt (e.g., asking the questions about their favorite sport), others were more complex. In the in-person version of this task, students are provided with optional “prompt” cards in a randomized order, which they can refer to, use as a physical manipulative, or ignore entirely. In the online version, we created several randomized versions of these cards which would appear on the screen in front of the child. However, their positionality on the screen seemed to give the cards more weight, and almost all of the children used them throughout this task. This could, in turn, make the task more formulaic since the students were simply responding to each prompt individually. In person, children were more expansive and creative with their descriptions. Another possibility is the impact of cognitive load. Expository discourse is already a complex task that requires organization, explicit instructions, and complex language. It is possible that children struggle to complete more complex tasks online since some of their cognitive load is focused on the online testing format in addition to the assessments themselves. In summary, we suspect that the syntactic complexity of the expository measure was lower online since it is the most challenging of the tasks. The high cognitive load, combined with the challenging online interaction, may have posed particular challenges. In the clinical implications section, we will discuss how this challenge could also be mitigated by future researchers.

Across both language groups and all ages, we saw no differences on the productive narrative task when comparing the in-person and online assessment groups. We speculate that this can be explained by several factors. While this task has not been previously adapted in a research study, it was simpler to move to an online format. Children would simply see the picture on their screens instead of on the desk in front of them, and the prompts were otherwise identical. This task also usually feels less like a “test” to students, and it seems easier for them to engage since it is highly imaginative. While there were also audio and Wi-Fi issues during this task, the participants seemed to lose their train of thought less since they were continuing a narrative. We can therefore state with some degree of confidence that the results of productive narrative tasks are comparable across in-person and online testing contexts.



Clinical implications

The current COVID-19 pandemic has influenced the practices of researchers and clinicians within the healthcare field, including speech-language pathologists. Historically, speech-language pathology has depended largely on in-person interactions to assess children's language abilities. However, since the beginning of the COVID-19 pandemic, the use of online assessment and treatment models have become widely implemented, often being offered as the primary method of service. For researchers and clinicians, it is important to be aware of and account for any differences that may result from assessment modality. Particularly for clinicians, the transformations of these in-person interactions to an online medium must consider which important insights can be captured during language sample analysis. Similar to previously discussed research (Taylor et al., 2014; Manning et al., 2020), the aforementioned results further support using language sample analyses gathered online for various discourse types (i.e., conversation, narrative, and expository language) for both monolingual and bilingual speakers aged 7–12 years. Both modalities can provide researchers and clinicians with accurate and reliable information about the child and their language abilities.

However, it is also important to discuss the modifications that may need to be made as indicated by the results of this study. As previously stated, it appears that receptive vocabulary and narrative measures are more easily adaptable to the online assessment context. To successfully use a conversational assessment, we would make two recommendations. First, it is crucial that clinicians and researchers thoroughly test any Wi-Fi and audio issues, and only proceed with the assessment if a minimum threshold is met. Furthermore, it would be advantageous to ensure the child is calm, comfortable, and engaged prior to beginning the conversational task. This could mean having a relative sit with them, informally chatting before starting the task, asking guardians for topics ahead of time, etc. Otherwise, the conversational task may not be as reflective of the students' language abilities as it would be in person. For the expository task, we speculate that the “Favorite game or sport” task may be more difficult to administer online. An expository task that does not rely on prompt cards might be more suitable for online assessment (e.g., explaining how to make a peanut butter and jelly sandwich). Alternatively, prompt cards could be eliminated for all modalities. Finally, clinicians may notice qualitative differences in online testing, including interruptions due to technical errors, lack of tactile information, or interjections from family members.



Limitations and future directions

Research comparing in-person and online assessment is relatively new in the field of speech-language pathology. The current study found that monolingual children differed on conversational productivity and expository syntactic complexity. Future studies may want to investigate why MLCUm was more sensitive to differences than other syntactic complexity measures (the number of lexical verbs by the number of C-units). Our research focused on three discourse measures for typically developing children aged 7 to 12 years of age. However, the distribution across conditions was uneven, with a higher number of students in person than those who were tested online. Future studies may want to expand on our results and focus on other populations or discourse measures to further confirm if online and in-person assessment can be used interchangeably. For example, future studies may want to include a sample of younger children, or children with language or learning difficulties, such as a Developmental Language Disorder. Our results comparing in-person and online testing may vary for other populations of children. This is especially true for the expository and conversational measures, where any differences in modality may be exaggerated in non-typically developing populations. Furthermore, the current findings should be validated and supplemented by studies using a within-subject design. Additionally, future studies could include independent measures of the children's language and cognitive abilities. In the same vein, future studies may want to look at other microstructure or macrostructure measures. Finally, more research is needed on the impact of bilingualism on assessment modality. While no differences were found in this paper, it would be beneficial to replicate these results with sequential bilingual children and bilingual students from other language backgrounds.



Conclusion

In conclusion, it is possible to conduct measures of discourse online with similar results to that of in-person language sampling data for monolingual and bilingual children aged 7–12 years. The evidence of this study suggests that receptive vocabulary and narrative measures are reliable assessments to be used in an online context. Conversational measures may be comparable with the aforementioned safeguards in place (e.g., audio, Wi-Fi, situating the child). Expository measures should be used with caution until further research has explored the differences between modalities. While pivoting to online services can be difficult for researchers and clinicians, language sampling is a valuable resource and requires little materials for both monolingual and bilingual children. Based on the results of the current study, researchers and clinicians can feel confident in continuing to use language sampling as an informative assessment tool in the provision of online services.
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Appendix


TABLE A1 Summary of all results by population, measure and analysis.
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7-8 years (n=29) 9-10 years (n = 28) 11-12 years (n =21)

In-person Online In-person Online In-person Online
(n=19) (n=10) (n=18) (n=10) (n=16) (n=5)
Receptive vocabulary (PPVT raw score)
Mean 125.5 1234 1526 165.6 174.2 183.0
SD 27.26 219 268 26.45 1333 2117
Conversation
MLCUm Mean 6.807 6.480 7.503 7.866 8.081 8772
SD 1.462 1.726 1.880 1.307 1572 1.835
NTW Mean 672.8 563.2 702.6 840.1 904.1 9182
SD 2733 2211 240.2 1524 2476 3134
Ne Mean 0.807 0.751 0.831 0.875 0.976 1.001
sD 0.255 0212 0.243 0.114 0.239 0.337
Expository
MLCUm Mean 9.774 9.671 1116 10.21 11.87 11.28
SD 2273 1.398 4.428 1.648 2.106 3.626
NTW Mean 303.4 3307 504.5 507.5 560.8 675.6
SD 2239 2855 565.2 317.1 2834 3019
sC Mean 1.477 1.357 1.494 1414 1.707 1.526
sD 0515 0.420 0378 0.333 0.407 0.567
Narrative
MLCUm Mean 8213 8.708 9.562 10.46 9.744 10.75
sD 1.450 1.756 2360 1.958 1.380 2142
NTW Mean 243.1 134.7 208.9 2324 3274 340.6
SD 152.0 87.72 120.1 61.44 2133 149.4
sC Mean 1.226 1.207 1.385 1621 1.554 1799
SD 0.262 0.302 0.436 0.376 0.208 0.551

PPV, Peabody Picture Vocabulary Test, 4th edition (Dunn a
complexity; D, standard deviation.
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7-8 years (n = 53) 9-10 years (n = 48) 11-12 years (n = 26)

In-person Online In-person Online In-person Online
(n=48) (n=5) (n=38) (n=10) (n=17) (n=9)
Receptive vocabulary (PPVT raw score)
Mean 140.8 149.0 157.09 160.9 177.9 171.7
SD 17.03 1227 18.43 18.64 16.03 1941
Conversation
MLCUm Mean 7.37 7.783 7.55 7.368 7.67 7.85
SD 171 2719 1.24 L11 1.24 1.65
NTW Mean 7294 629.5 909.8 762.7 980.8 8144
SD 2334 307.3 206.5 2585 2248 2982
sC Mean 0.905 1.00 0924 0815 0.926 0.956
SD 0.231 0.357 0.177 0.138 0.184 0.282
Expository
MLCUm Mean 10.50 1037 11.68 9.89 12.56 1L18
SD 241 164 172 1.53 1.76 117
NTW Mean 3718 4324 3959 4929 664.1 536.9
SD 254.8 183.6 2316 299.3 355.9 269.1
sC Mean 1.82 143 173 139 171 145
SD 202 0.36 0.384 0.308 0.387 0.264
Narrative
MLCUm Mean 871 9.1 9.46 1033 9.94 10.68
SD 237 1.34 277 172 1.30 291
NTW Mean 2035 236.8 246.4 2769 347.8 3396
SD 173.6 265.5 149.9 1632 248 184
sC Mean 1.30 1.08 1.53 1.69 1.60 1.68
SD 0342 0.439 0377 0.337 0.258 0.447

W, number of total words; SC,

PPV, Peabody Picture Vocabulary Test, 4th edition (Dunn a 007); MLCUm, mean length of communication unit in morphemes;

complexity; SD, standard deviation.
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