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This study aimed to replicate a previously conducted in-person speaker reliability experiment using a fully online methodology. Twenty children aged 4 to 6 years participated in a live video call with the experimenter and completed virtual tasks on a web-based platform. The experimental task mirrored that used in the previous reliability study, where children learned novel words from both a reliable and an unreliable speaker, followed by testing children's novel word retention. Consistent with the prior study's findings, children performed above chance in both conditions and retained novel labels taught by both speakers. These preliminary results suggest that speaker reliability is a robust cue, showing consistent effects across different data collection methods. Thus, online data collection shows promise for producing viable results and improving participation by making research more accessible and flexible. Nonetheless, further studies are necessary to explore its strengths and limitations, especially in the context of research involving children.
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1 Introduction

Children are sensitive to the traits and behaviors of people around them, and children use these characteristics to evaluate speakers as potential informants (Liu et al., 2013). Researchers have found that children prefer to learn information from speakers that are more familiar to them (Wood et al., 2013), more attractive to them (Bascandziev and Harris, 2016), and have familiar accents (Kinzler et al., 2011), among other attributes. One speaker cue that has received considerable attention over the decades is the speaker's reliability status (Corriveau and Harris, 2009; Koenig et al., 2004; Koenig and Harris, 2005; Nurmsoo and Robinson, 2009; Sobel and Macris, 2013; Sobel et al., 2012). Speaker reliability describes an informant's past accuracy in labeling objects, where a reliable speaker correctly labels objects known to the child, and an unreliable speaker incorrectly labels the same known objects. From a robust literature of word-learning experiments, we know that children prefer to learn names of objects from accurate, reliable speakers rather than from inaccurate, unreliable speakers (Corriveau et al., 2009; Fusaro and Harris, 2008; Jaswal and Neely, 2006; Koenig et al., 2004; Koenig and Woodward, 2010). However, other studies have shown that, despite this speaker preference, children end up retaining novel information from both types of speakers (Gangopadhyay and Kaushanskaya, 2022; Krogh-Jespersen and Echols, 2012; Mangardich and Sabbagh, 2018; Sabbagh and Shafman, 2009).

Traditionally, studies on speaker reliability have utilized various offline, in-person methodologies. However, with the increasing need for alternative data collection methods, such as online testing, especially in light of the COVID-19 pandemic, child language research must adapt (Hoffmann et al., 2024; Lefever et al., 2007). This change is essential for ensuring that results obtained from online methodologies are as valid and generalizable as those obtained from traditional in-person methods. This effort also aligns with broader concerns of research findings failing to replicate when tested under new conditions (Ioannidis, 2005). Our study focuses on determining the replicability of an in-person speaker reliability task designed by Gangopadhyay and Kaushanskaya (2022; henceforth G&K) using a web-based online platform with preschool children.


1.1 Speaker reliability studies

Studies examining the effects of speaker reliability on word learning in children have revealed insightful patterns regarding how children acquire new words from reliable and unreliable speakers. For instance, research has shown that preschool children prefer to seek out new information from reliable rather than unreliable speakers (Corriveau and Harris, 2009; Cossette et al., 2020; Dautriche et al., 2021; Fusaro and Harris, 2008; Pasquini et al., 2007). Additionally, studies have shown that children not only prefer to seek out information from reliable vs. unreliable speakers but also tend to select names provided by the reliable speaker vs. the unreliable speaker (Fusaro and Harris, 2008; Jaswal and Neely, 2006; Koenig et al., 2004; Koenig and Woodward, 2010). Yet, other studies have demonstrated that children are able to retain novel words from both reliable and unreliable speakers (G&K; Krogh-Jespersen and Echols, 2012; Mangardich and Sabbagh, 2018; Sabbagh and Shafman, 2009).

Several factors may explain these patterns of findings. One is the specific aspect of word learning that was assessed. Some experiments assessed word learning by having children identify a new word-form and select the object from multiple possible referents (e.g., Corriveau et al., 2009), while others assessed word learning by having children maintain and recall that word-object association over time (e.g., G&K; Koenig et al., 2004). Thus, it is possible that reliability studies have captured word learning on different developmental timescales. Second, and relevant to the current study, are differences in the study designs and methodologies employed. Apart from obvious differences in stimuli used among studies, experiments have also differed in how the speaker's reliability was determined (e.g., “blicket” vs. “I think this is a Blicket”), how children were tested on the speaker's knowledge (e.g., “Who gave you all the right names?” vs. “who would you like to ask?,” and how children's learning was tested (e.g., match/mismatch vs. retrieval). Additionally, some investigations have used live, in-person speakers to examine how children learned from different speakers (Birch et al., 2008; Jaswal and Neely, 2006; Koenig et al., 2004; Koenig and Woodward, 2010; Krogh-Jespersen and Echols, 2012; Pasquini et al., 2007; Scofield and Behrend, 2008), while some have used computerized tasks where children viewed videos of speakers labeling objects (Corriveau and Harris, 2009; G&K; Koenig and Harris, 2005; Mangardich and Sabbagh, 2018; Sabbagh and Shafman, 2009). Altogether, these findings underscore the methodological diversity employed in investigating speaker reliability and word learning in children. However, all of these studies were conducted in-person in laboratory settings, and the next crucial step in advancing our knowledge of selective word learning in children is to conduct these types of studies fully online.



1.2 Need for online methods

The landscape of child language research is rapidly evolving, driven by the necessity to adapt to unforeseen challenges and leverage technological advancements (Feijoo et al., 2023; Tomasello, 2020). The recent pandemic highlighted a critical need for alternative data collection methods as in-person studies became impractical or impossible (Hoffmann et al., 2024). This shift toward online methodologies is not just a matter of convenience but a fundamental evolution of how we conduct research in the social sciences, including child language development.

In traditional settings, children's exposure to experimental stimuli and their responses are meticulously controlled, yielding highly reliable data (Fernald et al., 2006). However, these methods are limited by geographical, temporal, and resource constraints. Online testing offers a solution that transcends these barriers, providing access to a broader and more diverse participant pool (Rhodes et al., 2020). This inclusivity is crucial for ensuring that findings are representative of the general population, including underserved and hard-to-reach communities. Moreover, online methodologies enable the collection of data at a scale and speed unattainable in lab settings (Lefever et al., 2007). With sophisticated digital tools, researchers can track engagement, response times, and other metrics with high precision, ensuring that the quality of data is not compromised. These methods also facilitate longitudinal studies, where participants can be easily followed over extended periods, providing richer insights into language development trajectories (Chuey et al., 2021).

The urgency of this shift is underscored by the growing body of research demonstrating that online methods can produce results consistent with traditional in-person studies (Chuey et al., 2024). However, rigorous validation is essential to establish their credibility and ensure that they can be reliably used to draw meaningful conclusions (Chuey et al., 2021; Rhodes et al., 2022). By replicating established in-person paradigms in online settings, researchers can not only test the validity of these methods but also contribute to addressing the replicability crisis by strengthening the robustness and generalizability of findings in child language research.



1.3 Current study

In the present study, we aimed to replicate an in-person, eye-tracking speaker reliability paradigm designed by G&K in an online experiment to assess novel word learning in 4–6-year-old, English-speaking monolingual children. The original study compared the performance of monolingual children with that of Spanish-English-speaking bilingual children. However, in our study, we focused exclusively on determining the replicability of the task and tested only monolingual children. Additionally, G&K found no significant group difference in task performance. Thus, testing only monolingual children should be sufficient to evaluate the task's validity and obtain meaningful results.

We aimed to determine whether the patterns observed in controlled lab environments hold true in online settings, which offer greater ecological validity and accessibility. To test this hypothesis, we utilized the same experimental paradigm as G&K, meticulously replicating the stimuli features, timing parameters, and procedural steps. This included the use of identical audio-visual materials, the same sequence of experiment phases, and consistent intervals between trials. By maintaining these methodological constants, we ensured that any observed differences or consistencies in word learning would be attributed to the change in the mode of delivery (offline vs. online) rather than to variations in the experimental design. In the study conducted by G&K, the authors found that children learned new words taught by both the reliable and unreliable speakers, despite their preference for the reliable speaker. We hypothesized that if a speaker reliability cue produces similar results across lab-based and web-based methodologies, then children should also learn new words from both reliable and unreliable speakers in a web-based online experiment.




2 Methods


2.1 Participants

Four-and 6-year-old English-speaking monolingual children were recruited online through social media posts, flyers posted around the city of Bloomington, IN, and flyers distributed at local events and establishments. Inclusionary criteria for all children included exposure to English from birth and no significant exposure to another language (defined as >5% weekly exposure). Exclusionary criteria for all children included hearing loss or history of hearing difficulties, psychological or behavioral disorders, neurological impairments, other developmental disabilities, and scoring 1.5 standard deviations below the mean on a non-verbal IQ test. Children were also excluded if they met any two of the following criteria: standardized vocabulary scores below 85, diagnosis of a language impairment, or parent concerns regarding their child's language development. A total of 23 children participated. Based on the abovementioned criteria, 3 children were excluded from the study (low IQ score, missing exposure data, and exposure to a second language). No children were excluded because of missing experimental or assessment data. Thus, the present study included a total of 20 monolingual children (Mage = 5.33, SDage = 1.02). They were tested over two 1-h sessions (see Table 1 for participant characteristics). All data collection was conducted remotely via Zoom. Parents provided written consent for their and their child's participation, and all study procedures were approved by Indiana University's Institutional Review Board.


TABLE 1 Participant characteristics.
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2.2 Parent questionnaires

All parents filled out a background questionnaire about the child's language, medical and educational histories. The form also yielded mother's years of education to index the child's socio-economic status (SES; Justice et al., 2020). Additionally, a history of the child's language development and language exposure were obtained through a parent interview.



2.3 Assessments

All children were administered the Visual Matrices subtest of the Kaufman Brief Intelligence Test—Second Edition (KBIT-2; Kaufman and Kaufman, 2004), a test of non-verbal intelligence. To assess English vocabulary knowledge, children were given the Receptive One-Word Picture Vocabulary Test, 4th Edition (ROWPVT-4; Martin and Brownell, 2010).



2.4 Experimental task

The task was hosted on Gorilla (https://gorilla.sc), a platform that allows researchers to build experiments online. Each child completed an online version of the speaker reliability task adapted from G&K, where all original stimuli and recordings were used for the online version of the experimental task. Children were seated in front of a computer screen in their homes. In the familiarization phase (see Figure 1 for a visual description of the entire task), 6 familiar objects were presented on the screen by two female speakers, one at a time, in random order. For each object, the first speaker appeared on the screen and labeled the object correctly (e.g., labeling “doll” as “doll”). Then, the second speaker appeared and labeled the same object incorrectly (e.g., labeling “doll” as “house”). Thus, one speaker consistently provided correct labels for the objects (the reliable speaker) and the other speaker consistently provided incorrect labels for the same objects (the unreliable speaker). The order (who appeared first on the screen) and the position (who appeared on the right side of the screen) of the speakers, as well as their reliability status (which speaker was reliable) were counterbalanced. Immediately after the familiarization trials, children were shown pictures of the two speakers on the screen and were asked the following questions.

1. Was one of them giving you all the right names? Which one?

2. Was one of them giving you all the wrong names? Which one?

3. Which one did you like better?

4. Why did you like her better?


[image: Figure 1]
FIGURE 1
 Visual depiction of the speaker reliability task. All children were first administered the familiarization phase, followed by the teaching and testing phases.


No feedback was given to the children during these questions.

After familiarization, children were taught new words by the two speakers in a teaching phase. A single novel object was presented on the screen and both speakers labeled the object one by one (e.g., the reliable speaker said “Kem” while the unreliable speaker said “Peem”). Children were taught novel labels for 2 novel objects by the reliable and unreliable speakers and were exposed to the novel words twice, in randomized order. Word-object pairings, the reliability of the speaker, the speaker position, and the speaker presentation order were counterbalanced across children. Then, in the testing phase, the two novel objects appeared on the screen, followed by the auditory carrier phrase, “Find the…Peem.” Children were given 10 s from word onset (e.g., “Peem”) to click on the picture that matched the word they heard. All testing trials only included pictures of the two novel objects; thus, the distractor object was always the other novel object and there were no additional, unfamiliar novel objects presented during testing. Each novel label taught by both speakers was tested 3 times, resulting in 12 testing trials. Position of the novel objects was counterbalanced across children, and trial presentation was randomized. Children's accuracy of responses was collected.

All aspects of the original task in G&K, including stimuli and inter-stimulus times, were maintained, except for the following modifications made for online administration. First, children's responses were collected via mouse clicks. Second, all testing trials were 10 s long, rather than 4 s, because piloting revealed that children required more time to use a mouse. Third, for questions 1–3 in the familiarization phase, children responded by clicking on the picture of one of the two speakers, instead of pointing to it.



2.5 Analyses

Data cleaning and analyses were carried out in RStudio 2024.04.2. Children's accuracy was calculated as the proportion of correct responses (i.e., clicks on the target object). The target object was defined as the novel object that matched the novel label prompt. The novel label was either uttered previously by the reliable speaker or the unreliable speaker. Two types of analyses were conducted. First, Wilcoxon signed rank t-tests were conducted to determine whether children exceeded chance levels of performance in both experimental conditions. Second, a logistic mixed-effects model was estimated in which children's accuracy (0, 1) was regressed on Condition (contrast coded as −0.5 for Reliable and 0.5 for Unreliable). The final model included a fixed effect of Condition, along with random effects of participant and item.




3 Results


3.1 Explicit probes of speaker reliability status

Responses to the questions about speaker reliability following the familiarization phase were examined. Seventeen children (out of 20) correctly identified the reliable speaker as always providing correct labels and the same children correctly identified the unreliable speaker as always providing incorrect labels. When asked who they liked better and why, 13 children said that they liked the reliable speaker better because “she gave the right answers,” 3 children said, “I don't know,” 2 children did not respond, and 2 children selected the reliable speaker because of their physical description (e.g., “her hair was nice”). Because 3 children misidentified the speakers, we analyzed the data with and without them. The analyses yielded similar results with and without these children included. Therefore, below we present the analysis for all 20 children.



3.2 Mean accuracy

One sample t-tests showed that all children exceeded chance levels of performance in both the reliable (M = 0.55, SD = 0.50, p = 0.02) and unreliable (M = 0.61, SD = 0.49, p = 0.005) conditions. The logistic mixed-effects model revealed no main effect of Condition (b = 0.06, t = 0.89, p = 0.34), indicating that children's task accuracies for the reliable and unreliable conditions were not significantly different (see Figure 2).


[image: Figure 2]
FIGURE 2
 Box plot depicting the non-significant effect of condition. Error bars denote standard error.





4 Discussion

This study aimed to replicate lab-based, eye-tracking findings reported in G&K, examining children's word learning from a speaker reliability cue in a fully online paradigm using mouse clicks. Results were consistent with those of G&K, showing that children performed above chance in each learning condition (reliable and unreliable), and that there was no main effect of condition. These findings validate the use of speaker reliability, as manipulated in this study, in an online setting as they demonstrate that children respond similarly to these cues whether tested in person or online. The robustness of this particular reliability manipulation is further strengthened by the use of the exact same stimuli as G&K. Replicating studies using identical stimuli across different experimental setups is typically challenging due to variations in participant demographics, environmental factors, and methodological differences (Open Science Collaboration, 2015). It should be noted that the G&K study included both monolingual and bilingual children. While the study reported no bilingual effects on reliability, it is entirely possible that group differences could emerge in an online setting. Thus, future work must include bilingual children to expand on this replicative effort. Nonetheless, by successfully using the same stimuli in an online format, this study contributes to addressing the replicability crisis in psychological research (Ioannidis, 2005). It demonstrates that children's responses to speaker reliability cues are stable and dependable across different methodologies. This finding not only validates the effectiveness of speaker reliability cues in word-learning studies but also highlights the potential for online paradigms to produce high-quality, replicable research outcomes.

However, the study faced several obstacles and limitations that are crucial for future online research to consider. The most frequent issues were technical breakdowns, including device compatibility and internet connectivity problems. These disruptions led to interruptions, resulting in data loss or incomplete sessions; children with missing data were consequently excluded from the analysis. While online data collection has the advantage of reaching a larger pool of participants, it also increases the potential for data loss due to technical difficulties. Addressing these challenges is essential to enhance the effectiveness of online studies. We also encountered some variability in parental assistance. Although most parents appropriately supported their children during the sessions, some provided excessive or insufficient guidance. We anticipated this challenge and implemented strict protocols for parents, especially to minimize excessive guidance. These procedures ensured, as much as possible, the collection of reliable data. Online child studies should account for variability in parental input, as it can make it difficult to maintain research control, and it can make the results more difficult to interpret. Another challenge was to ensure the accuracy and integrity of data collected online, particularly with younger children who may not follow instructions as closely without in-person supervision. Thus, implementing rigorous protocols for children became essential, which included providing clear, age-appropriate instructions and incorporating interactive elements to engage children effectively. Finally, the study's sample size may not be fully representative of all children who participate in online research. While the sample size aligns with prior studies and is adequate for the study's goals, selection bias remains a concern. Families participating in research—particularly in online contexts—may have characteristics that differ from the broader population, such as better access to technology or the internet, which is especially problematic for disadvantaged learners. Although efforts were made to recruit a representative sample, this limitation highlights the importance of replicating studies across different data collection modes to capture diverse demographics.

Overall, while this study confirms the feasibility of conducting language research online with young children and replicates the findings of G&K in an online format, it also underscores the need to address several challenges inherent in online data collection. This study not only contributes to the growing body of evidence supporting online research but also provides valuable insights into optimizing online experimental designs for future investigations.



5 Conclusion

Embracing online methodologies is not just a response to current challenges but a proactive step toward future-proofing child language research. It opens up new possibilities for innovative study designs, increased participant engagement, and the potential to reach global populations. In an increasingly digital world, the ability to conduct high-quality, scalable research online is imperative for the continued advancement of our understanding of child language development. To this end, our study examining the effect of speaker reliability on word learning in children provides evidence that web-based, online studies are feasible and can yield results that are consistent with lab-based studies.

Future work in this area should extend the use of online paradigms to include more sophisticated measures (e.g., web-based eye-tracking) to study other aspects of word learning (e.g., looking patterns) and to examine other types of speaker cues. Future studies will also benefit from utilizing online platforms to include a more diverse range of participants, including children from various linguistic, cultural, and socio-economic backgrounds, to examine whether these factors widely influence performance on online language-learning tasks.
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N 20 (10 females)
Age (years) 533 (1.02)
3SES (years) 18.53 (2.80)

®Non-verbal IQ (std. scores)

106.05 (16.66)

“Vocabulary (std. scores)

110.68 (13.45)

#Socio-economic status indexed by years of maternal education.

®Indexed by the KBIT-2, Matrices subtest.
“Measured by the ROWPVT-4th edition.
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