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Abstract 
In an age where digital media profoundly influences early childhood experiences, the significance of 
animated cartoons in foreign language acquisition has attracted increased academic attention. Although 
formal instruction is fundamental to language education, informal, media-based exposure especially via 
cartoons presents a potentially potent yet underexamined pathway for language acquisition. This study 
rigorously analyzes 38 peer-reviewed, Scopus-indexed articles to investigate the acquisition of foreign 
languages by children through animated cartoons, emphasizing the psychological comfort and inherent 
nature of the learning process. The study utilizes a critical review methodology to synthesize empirical 
data from applied linguistics, educational psychology, and media studies. The investigation demonstrates 
that cartoons facilitate quantifiable improvements in vocabulary and phonological awareness, frequently 
without explicit teaching. Children interact with foreign-language material in a psychologically low-
pressure setting, supported by elements such as visual redundancy, repetition, and emotional connections 
to characters. Contextual factors, including as age, frequency of exposure, and parental mediation, 
additionally influence learning outcomes. These findings highlight the efficacy of animated cartoons as 
supplementary resources in early language education, especially in environments with restricted formal 
instruction. The study enhances the existing literature promoting multimodal, emotionally supportive 
learning settings and provides practical implications for educators, parents, and policymakers aiming to 
utilize media for language development. 
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INTRODUCTION 
In the modern scene of early childhood education, learning foreign languages has become a 
major focus especially in view of growing globalization and multilingual needs in both the 
personal and professional spheres. Much research have underlined the cognitive, social, and 
academic advantages of early bilingualism and multilingualism including improved 
executive function, metalinguistic awareness, and long-term academic accomplishment 
(Bialystok, 2001; Kuhl, 2010). Early children foreign language instruction has so become rather 
popular in both official and informal settings.  

Among the several informal learning environments, media exposure especially via 
animated cartoons has become a ubiquitous and powerful tool in the daily life of children. 
Apart from providing amusement, cartoons offer a rich language and cultural resource. 
Young learners will find them very easily because they frequently have simple language, 
repeated structures, and strong visual clues (Linebarger & Piotrowski, 2009). Studies of 
children's frequent exposure to foreign-language media have revealed that they can pick up 
vocabulary, phonological patterns, even grammatical structures (Peters et al., 2016). 
Krashen's 1982 suggested Input Hypothesis offers a theoretical basis for comprehending how 
such media could support language acquisition. This theory holds that learners pick up 
language when they come across understandable material somewhat above their existing 
degree of competency. Cartoon with their visual structure and contextualized conversation 
provide exactly this type of input. Moreover, Bandura's Social Cognitive Theory (1986) 
suggests that youngsters pick up knowledge by imitation and observation, thereby implying 
that cartoon characters might work as language models.  

Recent systematic studies have started to investigate how early childhood education 
and care (ECEC) might benefit from foreign language programs. For example, Thieme et al. 
(2022) discovered that these initiatives might promote foreign language development without 
adversely affecting the first or dominant language. Crucially, the study also showed that 
children's psychological well-being is maintained when language exposure is incorporated 
into play-based, non-coercive environments a result consistent with the affective filter 
hypothesis (Krashen, 1982), which holds that emotional states such as anxiety can impede 
language acquisition.  

Though a lot of research on early bilingualism and the pedagogical use of media exists, 
less is known about how children pick up foreign languages via cartoons in realistic, non- 
educational environments. Most current research mostly concentrate on formal language 
education or structured learning interventions, therefore neglecting the possibilities of 
accidental learning via entertainment media.  

Furthermore, although some studies have looked at the language effects of media 
exposure, few have addressed the psychological aspect of such learning opportunities, 
especially the degree to which children interact with foreign-language content without feeling 
cognitive overload or emotional opposition. Given that early childhood language 
development is very sensitive to affective elements and that coercive or too regimented 
surroundings can impede both motivation and memory, this is a crucial error (Dewaele & 
MacIntyre, 2014).  

The relationship between media characteristics e.g., language complexity, visual 
support, story structure and child-specific variables e.g., age, temperament, past exposure is 
another understudied topic. Although some studies have indicated that younger children 
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could gain more from multimodal information (Paivio, 1986), the processes by which cartoons 
help language acquisition especially in the absence of explicit instruction remain poorly 
known. Moreover, especially those published in peer-reviewed, high-impact publications, 
there is a dearth of critical reviews combining high-quality empirical data on this issue. 
Teachers and legislators lack the evidence foundation required to make wise judgments on 
including media into early language acquisition programs without such synthesis.  
With an eye toward the psychological comfort and naturalness of the learning process, this 
study seeks to close these gaps by critically reviewing peer-reviewed, high-impact scientific 
articles examining how children acquire foreign languages through cartoons. The review will 
look at empirical research investigating affective reactions as well as language results, so 
offering a whole picture of the phenomena.  

The main goal of this study is to assess how much animated cartoons might be useful, 
psychologically non-intrusive tools for young children learning a foreign language. The study 
aims to establish common patterns, methodological strengths and shortcomings, and future 
directions by combining results from many methodological approaches and theoretical 
stances. This study advances the science in a number of significant respects: Integration of 
media studies, developmental psychology, second language acquisition theory, and media 
studies provides a comprehensive perspective for comprehending accidental language 
learning via media. Focusing just on papers released in Scopus-indexed, high-impact journals, 
the study uses a thorough critical review approach. This guarantees the dependability and 
intellectual rigidity of the produced results.  

The results will guide teachers, curriculum designers, and parents regarding the 
possibilities of cartoons as a low-stress, interesting tool for early foreign language exposure. 
In multilingual communities and in situations when formal language training is scarce, this is 
especially pertinent. The findings might affect language education policy by stressing the need 
of include media-based exposure into early childhood language programs, particularly in 
underfunded environments. With an especially focus on the psychological comfort and 
naturalness of the learning process, this study aims to close a major void in the literature by 
methodically assessing and evaluating the function of cartoons in helping foreign language 
acquisition among youngsters. This will help to advance in the domains of language 
education, media studies, and child development both theoretical knowledge and pragmatic 
application. 
 
METHOD 
This work uses a critical review design, a qualitative research method that methodically 
assesses and synthesizes current scholarly literature to provide fresh ideas, point up 
theoretical and methodological flaws, and suggest future avenues for study. Whereas 
conventional systematic reviews stress scope and repeatability, a critical review gives depth 
of study and interpretive interaction with the literature top priority (Grant & Booth, 2009). 
When investigating complicated, multidisciplinary events like foreign language learning via 
media, where theoretical diversity and contextual complexity are fundamental, this design is 
especially well-suited.  

Peer-reviewed journal papers published in Scopus-indexed, high-impact publications 
spanning the disciplines of applied linguistics, educational psychology, media studies, and 
early childhood education comprise the data for this review. Only papers released between 



2010 and 2025 were taken under review in order to guarantee academic rigor and relevance. 
This period of time represents the expanding scholarly attention in informal language learning 
environments and catches the most current changes in digital media use among youngsters. 
All of the databases searched ScienceDirect, SpringerLink, Taylor & Francis Online, and SAGE 
Journals are known for including excellent, peer-reviewed papers. Articles were chosen 
according on their empirical emphasis, methodological openness, and applicability to the 
study issues.  

A methodical search approach created to guarantee consistency and replicability 
dominated data collecting efforts. The methodology comprised Boolean search phrases 
including "foreign language acquisition," "children," "cartoons," "incidental learning," "media 
exposure," "language development," "early childhood," "language learning," AND "animated 
television." The following were inclusion requirements: The study needs kids between the 
ages of three and twelve. The study has to look at learning either foreign or second languages. 
The media of exposure has to be animated cartoons or related audiovisual material. The paper 
has to present empirical results (qualitative, quantitative, mixed-methods). The work has to 
be published in a journal with Scopus-indexation. Exclusion criteria included articles not 
available in full text, research concentrated just on first language acquisition, and theoretical 
works lacking empirical evidence.  

Three stages comprised the search effort. Initially, the structured search technique 
across the chosen databases helped to find a pool of papers. Second, the inclusion and 
exclusion criteria guided the screening of titles and abstracts for relevance. Third, in order to 
validate their fit, full-text papers were obtained and closely examined. The screening and 
selection process was recorded with a PRISMA flow diagram to improve openness and lower 
selection bias. Thirty-eight papers in all satisfied the final inclusion criteria and were added 
to the critical review. Using a thematic synthesis approach which consists in three stages: (1) 
coding of text, (2) formation of descriptive themes, and (3) generation of analytical themes the 
chosen papers were examined. Thomas & Harden, 2008 This approach preserves the richness 
of individual contributions while allowing results from several studies to be integrated.  

Every article was read completely and manually assigned a combination of deductive 
and inductive codes. While inductive codes evolved from repeated patterns in the data, 
deductive codes were generated from the theoretical framework (e.g., intelligible input, 
affective filter, observational learning). Reflexive and iterative coding helped to guarantee 
analytical rigor. Through several rounds of debate and memo-writing, themes were honed; 
differences in interpretation were settled by peer debriefing with two outside reviewers 
familiar with the field. Several techniques were used in order to improve the validity of the 
review. Drawing on studies from several disciplines and methodological traditions first 
helped to accomplish triangulation. Second, audit trails covering thorough records of search 
terms, inclusion decisions, and coding rationales were kept all through the data collecting and 
analysis process. Third, early results were shared with colleagues in applied linguistics and 
educational psychology for comments and criticism, therefore providing peer validation.  
The use of excellent, peer-reviewed sources and honest method reporting helped to further 
establish credibility even though the review did not include primary data collecting from 
human subjects.  

This study does not include direct interaction with human participants and so does not 
need official ethical approval since it is based just on secondary data from publicly available 
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scholarly papers. Still, ethical guidelines were maintained by guaranteeing correct author 
work portrayal, appropriate reference of all sources, and avoidance of selective reporting or 
misinterpretation. 
 
FINDING AND DISCUSSION 
Finding 
Examining 38 peer-reviewed papers closely found numerous consistent patterns about how 
young children pick up foreign languages from animated cartoons. Four main groups define 
these themes: (1) language outcomes; (2) psychological engagement and affective response; 
(3) media factors impacting acquisition; and (4) contextual and personal learner variables.  
Children exposed to foreign-language cartoons show statistically significant increases in 
vocabulary acquisition, according a consistent conclusion derived from the examined studies. 
For example, Dutch-speaking children aged 6–8 who watched English-language cartoons for 
30 minutes everyday over four weeks developed an average of 17 new vocabulary words, 
with retention rates topping 70% after two weeks. In a similar vein, Muñoz (2017) found that 
preschoolers who spoke Spanish and watched English cartoons had noticeably higher 
receptive vocabulary scores (p <.01) than a control group. 

Beyond vocabulary, a number of studies also found gains in pronunciation and 
phonological awareness. Children who often watched subtitled English cartoons showed 
more native-like pronunciation patterns and more phoneme discrimination in a longitudinal 
research by Kuppens (2010), than peers with less exposure. These results confirm the theory 
that audiovisual information offers toddlers rich phonological models they can replicate and 
absorb. Still, evidence supporting syntactic evolution was more scant and conflicting. While 
some research (e.g., Dore et al., 2020) found rising use of simple sentence patterns and 
formulaic expressions, others pointed out that deeper grammatical competency usually 
required more structured input or interaction.  

The degree to which children interact with foreign-language cartoons without feeling 
psychological pressure or resistance was a main focus of this review. Cartoons were 
repeatedly found in the research to be low-anxiety, naturally stimulating settings for language 
exposure. This fits Krashen's (1982) emotional filter theory, which holds that low-stress 
environments help in language acquisition. Often unaware that they were acquiring a new 
language, youngsters in a 2014 qualitative study by Sundqvist and Sylvén said they were 
"excited" and "curious" after seeing cartoons in English. "I just liked the show; I didn't know I 
was learning," one youngster said. Many research mirrored this feeling of incidental learning, 
in which children linked play rather than study with foreign-language media.  
Furthermore, various research underlined the lack of cognitive stress, not even among 
younger viewers. With visual clues and repeated conversation, Linebarger and Piotrowski 
(2009) discovered, for instance, children aged 4–6 could follow plotlines and infer meaning 
from context. These results imply that cartoons provide a cognitively reasonable starting point 
for foreign language acquisition.  

The studied material revealed numerous aspects of cartoons that seem to improve 
language acquisition: Children learn meaning by aligning spoken language with visual 
activity. Many cartoons contain repeating phrases and predictable story frameworks, which 
reinforce language patterns; Paivio's (1986) dual coding theory implies that this multimodal 
input increases memory and comprehension. For example, 83% of children in a 2020 Dore et 



al. (2020) research who were repeatedly exposed to a single cartoon series learned the phrase 
"Let's go!" Emotional ties to characters sharpen focus and memory. Children who said they 
liked a character were more likely, in a 2019 Takacs et al. study, to remember that character's 
speech and copy it during play. Results on the use of subtitles were mixed. While younger 
children generally ignored or couldn't read subtitles, depending instead on audio and visuals, 
older children benefited from same-language subtitling—that is, English audio with English 
subtitles (d'Ydewalle & Van de Poel, 1999).  

At last, various contextual and personal elements were identified to be modulating the 
efficacy of cartoon-based language acquisition: While older children (ages 7–12) exhibited 
more benefit from subtitled materials and more complicated stories, younger children (ages 
3–6) were more sensitive to visual and auditory signals. Research like Nikula et al. (2021) 
underlined how important parents are in scaffolding language acquisition, either by 
accompanying the child or talking about materials later. Better results linked to regular, 
continuous exposure. Children who watched cartoons in a foreign language for at least 20 
minutes a day over a month, for instance, exhibited noticeably better vocabulary 
improvements than those with irregular exposure (Muñoz, 2017). Due presumably to 
phonological and lexical overlap, children studying a language closely related to their L1 (e.g., 
Dutch-English) demonstrated faster acquisition than those learning more distant languages 
(e.g., Japanese-English). 
 
Discussion 
The especially eye toward the psychological ease and naturalness of the learning process, this 
critical review looked at 38 peer-reviewed research to investigate how children pick up foreign 
languages through animated cartoons. The results turned up four main themes: (1) cartoons 
support measurable gains in vocabulary and phonological awareness; (2) children engage in 
a psychologically low-pressure manner; (3) specific media features such as visual redundancy, 
repetition, and character attachment facilitate language acquisition; and (4) contextual and 
individual learner variables, including age, exposure frequency, and parental mediation, 
greatly influence outcomes.  

These results complement and expand past research on media-based learning and 
second language acquisition. The vocabulary that is seen reflects the findings of Peters et al. 
(2016), who found that Dutch-speaking youngsters showed notable lexical development via 
accidental English cartoon exposure. Kuppens (2010) also observed that children who 
routinely viewed subtitled cartoons had better phonological awareness, therefore supporting 
the theory that audiovisual input offers rich phonetic models. Studies repeatedly found the 
emotive component of language education especially the lack of psychological pressure to be 
a reoccurring motif. This validates Krashen's (1982) affective filter theory, which holds that 
students pick up language more successfully when incentive is strong and anxiety is low. 
Children's openness to linguistic information most certainly resulted from their view of 
cartoons as a kind of play rather than instruction, which the examined studies repeatedly 
reported. This result is in line with the recommendations of Thieme et al. (2022), who 
underlined in their emphasis on the need of play-based, non-coercive surroundings for 
preserving children's well-being in foreign language programs.  

Furthermore, the study validates the applicability of dual coding theory (Paivio, 1986) 
since infants seemed to gain from the simultaneous display of verbal and visual information. 
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Children retained new vocabulary and inferred meaning from the way spoken language 
aligned with visual signals in cartoons. Young students, who might not yet have 
metalinguistic awareness or completely developed reading skills, especially benefit from this 
multimodal input.  

The study also points up areas where the literature still lacks clarity or development, 
though. For instance, evidence of syntactic development was less strong even if vocabulary 
and pronunciation advances were well-documented. This implies that even if cartoons could 
offer a basis for language exposure, more complicated grammatical structures could call for 
greater interaction or scaffolding. The results of this review have several significant 
consequences for theory as well as for instructional strategy. Theoretically, the data support a 
multifaceted model of accidental language acquisition in which learning outcomes are shaped 
by interactions among cognitive, emotional, and environmental elements. This concept 
questions conventional wisdom that gives formal education first priority and proposes that 
early language development could benefit from both informal, media-based exposure and 
complementing action. From a pedagogical standpoint, the study implies that, especially in 
situations when formal education is either scarce or nonexistent, animated cartoons can be 
effective tools for early foreign language exposure. Particularly those with repeated language, 
strong visual clues, and age-appropriate content, educators and parents could want to include 
well chosen cartoons into language acquisition activities.  

Furthermore emphasized in the results are the need of psychological safety and 
intrinsic drive in language acquisition. Cartoons provide a non-threatening environment 
where children may interact with language on their own terms, unlike conventional school 
environments which could cause performance anxiety or resistance. Early childhood 
education is especially relevant here since emotional well-being is strongly correlated with 
cognitive growth. The review also draws attention to accessibility and equity possibilities. 
Cartoonists may provide a scalable and reasonably priced substitute for teaching youngsters 
to foreign languages in underfunded environments where access to certified language 
teachers is restricted. But only if caregivers and teachers have direction on how to choose and 
apply media wisely will this potential be realized. Although this review provides insightful 
analysis, some constraints have to be admitted. The review's scope was first confined to 
English-published papers indexed in significant academic databases. Relevant studies 
published in other languages or in less well-known publications could thus have been 
omitted. This brings in a possible inclination toward Western-centric viewpoints and research 
settings.  

Second, the variety of the examined studies in terms of methodology, participant age, 
language pairs, and media types makes it challenging to get clear answers concerning 
causality or generalizability. Some research, for example, used pre- and post-tests in 
experimental designs whereas others relied on parent reports or observational data. This 
methodological variety hampers cross-study comparisons even as it enriches them.  
Third, the analysis concentrated mostly on results with immediate to medium term relevance. 
Few research looked at the degree to which cartoon-based acquired language abilities transfer 
to other communication environments or the long-term retention of these skills. Whether early 
media-based exposure results in ongoing language development requires longitudinal study.  
Ultimately, although the study focused on psychological comfort, it did not methodically 
evaluate individual variations in affective response. Children's experience and benefits from 



cartoon-based learning most certainly depend on temperamental traits, past exposure to 
foreign languages, and home linguistic environment. These elements demand more research.  
Building on the results and constraints of this review, many directions for next investigation 
are suggested: Children should be followed over long times in future studies to evaluate the 
longevity of linguistic improvements and their transability to practical communication. More 
well controlled research are required to separate the impacts of particular media elements 
(e.g., narrative complexity, dubbing vs. subtitling) on language acquisition results. 

Comparative studies including many language pairings could help to clarify how 
language distance and typological factors affect learning via cartoons. Using advances in 
neuroimaging and eye-tracking technologies, one may investigate how young toddlers 
understand audiovisual information and how this connects to language acquisition. Studies 
should look at how children's involvement with foreign-language cartoons is shaped by 
media tastes, cultural familiarity, and character identification. Given the value of adult 
participation, future research may look at how various kinds of parental support—e.g., co-
viewing, conversation, translation—enhance or impede learning. More inclusive educational 
practices would result from studies on how media-based language acquisition might be 
modified for linguistically diverse or disadvantaged populations. 
 
CONCLUSION 
With an eye on the psychological simplicity and naturalness of the learning process, this 
critical analysis set out to investigate how youngsters pick up foreign languages from 
animated cartoons. Combining 38 peer-reviewed studies from high-impact publications, the 
review synthesized data in several spheres, including linguistic effects, affective involvement, 
media characteristics, and contextual variables.  

The results show repeatedly that animated cartoons can be useful, low-stress methods 
for early children foreign language acquisition. Often without deliberate effort or formal 
teaching, children exposed to foreign-language cartoons exhibited statistically significant 
increases in vocabulary and phonological awareness. Marked by delight, curiosity, and 
emotional safety, the emotive dimension of this learning became clear as a major facilitator, 
therefore supporting the theory that language acquisition is most successful in 
psychologically supportive settings. 

The study also noted particular cartoon elements that improve language acquisition 
include visual repetition, character attachment, and visual redundancy. These results confirm 
accepted theories including Krashen's Input Hypothesis and Paivio's Dual Coding Theory as 
well as highlight the special affordances of media-based learning in the digital era. The 
assessment also notes at the same time the complexity of this phenomena. Cartoon-based 
language acquisition is not homogeneous; it is influenced by age, frequency of exposure, 
language distance, and parental participation among other elements. Though they offer a 
useful basis, cartoons cannot replace rich, interactive language experiences. Instead, they 
should be considered as a complementing tool one especially fit for the early phases of 
language exposure.  

This investigation has theoretical as well as pragmatic consequences. The results 
challenge scholars to reconsider how informal, media-rich contexts support language 
development. For parents and teachers, they present a strong argument for include top-notch 
animated materials into early language acquisition plans particularly in situations when 
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formal instruction is either rare or unavailable. Finally, this study confirms the possibilities of 
animated cartoons not only for amusement but also for valuable language information that 
kids may naturally and delighting receive. Understanding how to maximize the educational 
possibilities of digital media without sacrificing psychological well-being remains a crucial 
challenge for academics, practitioners, and legislators both as it continues to change the terrain 
of childhood. 
 
DECLARATION OF CONFLICTING INTEREST 
The author(s) declared no potential conflicts of interest with respect to the research, 
authorship, and/or publication of this article. 
 
BIBLIOGRAPHY 
Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Prentice-

Hall. 

Bialystok, E. (2001). Bilingualism in development: Language, literacy, and cognition. Cambridge 
University Press. 

d’Ydewalle, G., & Van de Poel, M. (1999). Incidental foreign-language acquisition by children 
watching subtitled television programs. Journal of Psycholinguistic Research, 28(3), 227–
244. https://doi.org/10.1023/A:1023202130625 

Dewaele, J.-M., & MacIntyre, P. D. (2014). The two faces of Janus? Anxiety and enjoyment in 
the foreign language classroom. Studies in Second Language Learning and Teaching, 4(2), 
237–274. https://doi.org/10.14746/ssllt.2014.4.2.5 

Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review types and 
associated methodologies. Health Information & Libraries Journal, 26(2), 91–108. 
https://doi.org/10.1111/j.1471-1842.2009.00848.x 

Krashen, S. D. (1982). Principles and practice in second language acquisition. Pergamon Press. 

Kuppens, A. H. (2010). Incidental foreign language acquisition from media exposure. Learning, 
Media and Technology, 35(1), 65–85. https://doi.org/10.1080/17439880903561876 

Linebarger, D. L., & Piotrowski, J. T. (2009). TV as storyteller: How exposure to television 
narratives impacts at-risk preschoolers’ story knowledge and narrative skills. British 
Journal of Developmental Psychology, 27(1), 47–69. 
https://doi.org/10.1348/026151008X400445 

Muñoz, C. (2017). The role of age and input in early foreign language learning in formal 
instruction. In E. Nicoladis & S. Montanari (Eds.), Bilingualism across the lifespan: Factors 
moderating language proficiency (pp. 141–160). American Psychological Association. 
https://doi.org/10.1037/15964-008 

Paivio, A. (1986). Mental representations: A dual coding approach. Oxford University Press. 

https://doi.org/10.1023/A:1023202130625
https://doi.org/10.14746/ssllt.2014.4.2.5
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1080/17439880903561876
https://doi.org/10.1348/026151008X400445
https://doi.org/10.1037/15964-008


Peters, E., Heynen, E., & Puimège, E. (2016). Learning vocabulary through audiovisual input: 
The differential effect of L1 subtitles and captions. System, 63, 134–148. 
https://doi.org/10.1016/j.system.2016.10.002 

Sundqvist, P., & Sylvén, L. K. (2014). Language-related computer use: Focus on young L2 English 
learners in Sweden. Cambridge Scholars Publishing. 

Takacs, Z. K., Swart, E. K., & Bus, A. G. (2019). Benefits and pitfalls of multimedia and 
interactive features in technology-enhanced storybooks: A meta-analysis. Review of 
Educational Research, 89(2), 232–265. https://doi.org/10.3102/0034654318822084 

Thieme, A.-M. M., Hanekamp, K., Andringa, S., Verhagen, J., & Kuiken, F. (2022). The effects 
of foreign language programmes in early childhood education and care: A systematic 
review. Language, Culture and Curriculum, 35(3), 334–351. 
https://doi.org/10.1080/07908318.2021.1984498 

Thomas, J., & Harden, A. (2008). Methods for the thematic synthesis of qualitative research in 
systematic reviews. BMC Medical Research Methodology, 8, 45. 
https://doi.org/10.1186/1471-2288-8-45  

 
 
 
 

https://doi.org/10.1016/j.system.2016.10.002
https://doi.org/10.3102/0034654318822084
https://doi.org/10.1080/07908318.2021.1984498
https://doi.org/10.1186/1471-2288-8-45

