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Abstract
Young children spend an increasing amount of time engag-
ing with screens, including television viewing. Although most 
research has focused on the quantity of children's viewing, 
growing evidence suggests that the developmental effects 
of screen media depend on the quality and characteristics of 
the content. However, there is currently no comprehensive, 
developmentally informed framework for systematically as-
sessing the features of child-directed media. We developed 
the Framework for Rating and Assessing Media for Early 
childhood (FRAME), a multidimensional content analy-
sis framework grounded in developmental literature that 
measures prosocial, antisocial and aggressive, educational, 
emotional, cultural, mental state talk and pacing content 
in children's television shows. The FRAME was applied to 
older (N = 22) and contemporary (N = 10) television shows 
watched by preschool-aged (2–5 years) children in Aotearoa 
New Zealand to characterize their content. Inter-rater relia-
bility across dimensions and coding categories was acceptable 
to excellent. Convergent validity was demonstrated through 
correlations with Common Sense Media ratings, while also 
highlighting the value of a comprehensive and differentiated 
coding framework beyond existing measures. These findings 
demonstrate the reliability and validity of the FRAME and its 
potential to advance research examining how specific features 
of child-directed media relate to developmental outcomes.
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BACKGROUND

Young children today spend an unprecedented amount of time watching or interacting with screens. 
Despite the recent explosion in newer forms of digital devices (e.g. smartphones, tablets), television and 
video viewing remains the most common type of screen media consumed by young children (Rideout & 
Robb, 2020). In this paper, we use the term television viewing to refer broadly to children's viewing of tel-
evision programmes and programme-like video content, regardless of delivery platform. This includes 
content accessed via broadcast television as well as through streaming services (e.g. Netflix) and online 
video platforms (e.g. YouTube). In Aotearoa New Zealand, the location of the present research, young 
children aged 2–5 years old spend around 2 h per day engaging with screens (Stewart et al., 2019). Data 
from the Growing Up in New Zealand study found that 56% of two-year-olds exceeded the government-
recommended guideline of 1 h or less on screens per day, which rose to 82% at age 4.5 years (Stewart 
et al., 2019). Numerous studies have investigated links between the amount of time children spend on 
screens and their health and well-being (Eirich et al., 2022; Stiglic & Viner, 2019), often finding that 
high levels of screen exposure in early childhood are associated with poorer psychosocial, behavioural 
and educational outcomes (Corkin et al., 2021; Gath et al., 2023; Li et al., 2020; Stewart et al., 2019).

While a substantial amount of the literature has focused on the amount of time children spend on 
screens, less consideration has been given to the quality of the content they are exposed to during that 
time (e.g. Corkin et al., 2021; Eirich et al., 2022; Gueron-Sela & Gordon-Hacker, 2020; Li et al., 2020; 
Madigan et al., 2019). This emphasis on screen time alone provides only a partial understanding of chil-
dren's media experiences, given evidence that some types of media content can have positive impacts 
on children's development, including beneficial effects on prosocial behaviour and empathy (Coyne 
et al., 2018; Mares & Woodard, 2005; Rasmussen et al., 2016), language skills (Linebarger, 2006; Pasnik 
et al., 2007; Wright et al., 2001) and early literacy and numeracy skills (Howard Gola et al., 2013; Pasnik 
et al., 2007; Vandewater & Bickham, 2004). Thus, to fully understand associations between children's 
media use and development, it is necessary to examine the quality of the media content they are exposed 
to through comprehensive and systematic means.

Despite growing recognition of the importance of media quality, there is limited theoretical guidance 
for systematically identifying and evaluating the specific content features that may influence children's 
developmental outcomes. Similarly, screen time recommendations often advise parents to choose ‘high-
quality’ content, yet provide relatively little guidance on what makes screen media high-quality or ed-
ucational (American Academy of Child and Adolescent Psychiatry, 2024; CDC, 2024; Hill et al., 2016; 
Raising Children, 2024; Wilkinson et al., 2021). Understanding the specific features that make children's 

Statement of Contribution

What is already known

•	 Television and video viewing remain the most common type of screen media consumed by 
young children.

•	 Content features of media can have both positive and negative effects on child development.

What the present study adds

•	 A multidimensional framework (FRAME) for assessing child-directed media is presented.
•	 Results support the inter-rater reliability and convergent validity of the FRAME.
•	 Applications are discussed, including interactions of media content features and links to 

child outcomes.
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television and video content ‘high-quality’ could therefore advance research on children's media use 
while also helping parents make more informed decisions about their child's screen use. There is there-
fore a clear need for a comprehensive and systematic framework for characterizing the content of televi-
sion and video media developed for young children, and for investigating how specific content features 
relate to developmental outcomes.

Positive effects of media content

Research suggests that child-directed media can support children's development in multiple domains, 
particularly social–emotional, language and educational development, depending on the characteristics 
of the content. Positive impacts of child-directed media have largely focused on social and emotional 
skills, and language and educational skills. For example, viewing prosocial media is associated with 
higher prosocial behaviour and lower aggression (Coyne et al., 2018; Padilla-Walker et al., 2015; Prot 
et al., 2014). A meta-analysis of 72 studies found that exposure to prosocial media was associated with 
higher levels of prosocial behaviour and empathic concern (Coyne et  al.,  2018), while Rasmussen 
et al. (2016) reported higher empathy and emotion regulation when parents actively mediated socially 
and emotionally focused content. Based on the General Learning Model, repeated exposure to prosocial 
media may help children develop cognitive scripts and norms that foster prosocial beliefs and behaviours 
(Padilla-Walker et al., 2024).

Educational content has also been associated with positive language, literacy and numeracy out-
comes. For example, educational programmes such as Dora the Explorer and Blue's Clues have been linked 
to larger vocabularies and greater expressive language, possibly because they use proto-conversational 
strategies such as asking questions directly to viewers (Linebarger & Walker,  2005). Child-directed 
media may also support numeracy learning, although evidence suggests these benefits are greater when 
children are familiar with the media character (Howard Gola et al., 2013; Lauricella et al., 2011).

Beyond prosocial and educational content, developmental research suggests that additional features 
of child-directed media may also support children's development, despite receiving comparatively little 
attention in media research. For example, children's exposure to mental state talk and emotion language 
has been associated with stronger social understanding, emotion knowledge and emotion regulation 
in parent–child interactions (Barrett, 2017; Cole et al., 2010; Devine et al., 2016; Hoemann et al., 2019; 
Ogren & Sandhofer, 2022; Ruffman et al., 2002; Symons et al., 2005; Tompkins et al., 2018). Although 
this research has primarily focused on interpersonal contexts, child-directed media may also expose 
children to these forms of language. Similarly, exposure to diverse and inclusive cultural representa-
tions may contribute to children's developing sense of identity and attitudes towards others (Cameron 
et al., 2006; Pike & Jennings, 2005; Ward, 2004). Together, these findings suggest that a broad range 
of theoretically informed content features should be considered when evaluating the developmental 
quality of children's media.

Negative effects of media content

Although child-directed media can promote positive developmental outcomes, certain types of content 
may adversely affect children's social, emotional and behavioural development, particularly when they 
depict violence or aggression. Numerous studies have demonstrated that exposure to aggressive or 
violent media predicts more aggressive behaviour (Bender et al., 2018; Coyne & Archer, 2005; Linder & 
Gentile, 2009; Padilla-Walker et al., 2015). Even in very early childhood (from age 6 months), exposure 
to media violence has been found to predict increased aggressive behaviour and emotional reactivity 
1 year later, while controlling for family background characteristics (Chonchaiya et al., 2015). Christakis 
and Zimmerman (2007) found that exposure to violent television viewing during the preschool years 
(aged 2–5) predicted antisocial behaviour 5 years later within boys but not girls. Just as children may 
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learn prosocial norms and cognitive scripts from repeated exposure to prosocial media content, when 
children are exposed to antisocial themes and content through media, they may internalize these 
antisocial norms. In addition, fear and anxiety can result from exposure to media content that is violent 
or depicts disturbing or traumatic events (Cantor, 2001).

Multidimensional approach to coding children's media

While research has identified specific features of children's media that can influence their behaviour  
and development, there is a paucity of research examining how multiple dimensions of television  
content interact together to influence development. However, several established content-analytic cod-
ing systems provide precedent for coding children's media across multiple theoretically meaningful 
domains (Holmgren et al., 2023; McHarg et al., 2022; Taggart et al., 2019).

For example, McHarg and Hughes  (2021) coded toddler's television programming for prosocial, 
antisocial, conversational and pacing features and examined links with behaviour development. The 
authors reported an interaction between prosocial content and pacing, where programmes that had 
longer scenes (slower paced) and were highly prosocial were associated with more sharing behaviours 
in toddlers. This interaction between television features supports the multidimensional approach. 
Furthermore, Holmgren et al. (2023) ranked the prosocial, aggressive and educational nature of chil-
dren's television to identify profiles of viewing habits. Three TV diets were identified and labelled as 
‘low content’, ‘high aggressive content’ and ‘high child-centred media’. Children in the ‘high aggressive 
content’ profile showed higher levels of relational aggression and lower levels of prosocial behaviour 
1 year later. All three groups spent a similar amount of time watching TV, which highlights the impor-
tance of examining TV quality, beyond quantity. However, a parent-reported global score was used 
to rank the different content types. This may be susceptible to reporter bias and less robust than an 
objective, frequency-based measurement (Holmgren et al., 2023). Applying a frequency-based coding 
scheme, for example by assessing how often specific behaviours occur (i.e. number of times a character 
helps others), offers a more detailed approach to content analysis and can enhance our understanding of 
child-directed programming (McHarg et al., 2022).

Thus, existing systems for undertaking content analysis of child-directed media focus on a limited 
number of domains (e.g. Holmgren et al., 2023; McHarg & Hughes, 2021) or rely on parent-reported 
global scores (e.g. Holmgren et al., 2023). In the present research, we aimed to develop an overarching 
framework for assessing child media across multiple developmental domains. In determining the do-
mains of focus for our coding framework, consideration was given to the types of content that other 
researchers had commonly examined in previous research on children's media (Coyne & Archer, 2004; 
Linebarger et al., 2017; McHarg et al., 2022; McHarg & Hughes, 2021; Padilla-Walker et al., 2013) as 
well as domains where less research had been conducted related to child-directed media, but where we 
believed evidence from interpersonal interactions and children's literature may extend to child-directed 
media as well (Austin, 2024; Christensen & Myford, 2014; Tompkins et al., 2018; Wang, 2021).

Theoretical foundations

Guided by developmental theory, the present coding framework was designed to capture core dimensions 
of media content that are theoretically implicated in children's development. The inclusion of prosocial 
and aggressive/antisocial content is grounded in Social Cognitive Theory (Bandura, 1986), which posits 
that children learn behaviours, norms and emotional responses through observing modelled actions. 
Media characters function as symbolic models whose behaviours may shape children's expectations 
regarding appropriate social conduct. Prosocial portrayals (e.g. helping, sharing, cooperation) provide 
models of empathy and constructive problem solving, whereas exposure to aggression may contribute 
to hostile attribution biases and maladaptive behavioural scripts (Crick & Dodge,  1994). From a 
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social information processing perspective, repeated exposure to particular behavioural patterns can 
influence how children interpret social cues and generate responses in real-world interactions. Coding 
both prosocial and antisocial content therefore captures the normative social scripts embedded within 
children's media environments.

Emotion words, behaviours and mental state talk were included based on research in socioemotional 
development and theory of mind. Children's understanding of emotions, beliefs and desires develops 
through exposure to language that references internal states (Wellman, 2014). Mental state discourse sup-
ports perspective-taking and social reasoning, while explicit labelling and depiction of emotions facilitate 
emotion recognition and regulation. Media containing frequent references to feelings, intentions and beliefs 
may function as an additional context for socio-cognitive learning. These domains were thus selected to 
index the extent to which programmes provide developmentally relevant emotional and mental state input.

Educational content was included in recognition of constructivist learning principles and research 
demonstrating that children can acquire academic knowledge from developmentally designed program-
ming (Fisch, 2004). Educational narratives that scaffold concepts within engaging storylines can sup-
port early literacy, numeracy and problem-solving skills.

Pace was coded as a structural feature informed by cognitive processing theories. Because attentional 
control and executive functions are still developing in childhood, rapid pacing may tax cognitive re-
sources and affect comprehension (Lillard & Peterson, 2011). Including pace acknowledges that devel-
opmental impact is shaped not only by thematic content but also by formal production features.

Finally, cultural consciousness was included to reflect media's role in social identity development and 
the formation of intergroup attitudes (Bigler & Liben, 2007). Developmental and ecological frameworks 
emphasize that children construct understandings of social groups, fairness and belonging within 
broader sociocultural systems (Bronfenbrenner, 1979). Media representations contribute to children's 
emerging beliefs about whose identities are valued, how diversity is portrayed and how cultural differ-
ences are navigated. Exposure to inclusive and culturally responsive portrayals may support positive 
identity development and reduce bias, whereas stereotyped or exclusionary depictions may reinforce 
inequities (Rivas-Drake et al., 2014). Coding cultural consciousness therefore captures the sociocultural 
messages embedded within children's media environments.

Together, these seven domains reflect a developmentally informed framework conceptualizing chil-
dren's television as a source of behavioural models, socioemotional discourse, cognitive scaffolding and 
structural processing demands within children's broader ecological systems (Bronfenbrenner,  1979). 
Figure 1 depicts this multidimensional framework.

Current study

There is a clear need for a comprehensive and systematic approach to analysing the content of children's 
media programming for the purposes of understanding and describing this content as well as examining 
impacts on child development. In the current study, we developed a content analysis framework for 
assessing the features of young children's television across seven domains. We applied this framework to 
32 children's television shows in order to demonstrate the reliability and validity of the coding system, as 
well as to describe the features of popular television shows developed for young children. Our specific 
aims were to:

1.	 Develop a multidimensional coding system for assessing children's media programming.
2.	 Demonstrate the reliability and validity of the coding system.
3.	 Describe the features of popular children's television programming based on the coding 

framework.

To examine the convergent validity of our coding system, we examined associations with rat-
ings provided by Common Sense Media (https://​www.​commo​nsens​emedia.​org/​) where available. 
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Common Sense Media (CSM) is a nonprofit organization that provides ratings and reviews on mov-
ies, television programmes, games, books and more for parents and educators. Ratings and reviews 
for media content are provided according to educational value, positive messages, positive role mod-
els and representations, language, sex, violence, consumerism and drinking, drugs and smoking. 
CSM reports that their recommendation lists are consulted by over 80 million parents and educators 
a year (Common Sense Media, 2018). Given its popularity and open-source accessibility, recent re-
search studies have used CSM ratings as an alternative to manually coding media content (Aley & 
Hahn, 2023; Feng & Zhu, 2022). Examining associations of our coding system with CSM ratings 
helps to validate the newly developed system, as well as examine whether the coding system offers 
anything beyond existing CSM ratings. In evaluating the convergent validity of the FRAME, we 
hypothesized that:

a.	 CSM educational value ratings would be significantly positively associated with FRAME edu-
cational content scores;

b.	 CSM positive messages and CSM positive role models ratings would be significantly positively 
associated with FRAME prosocial content scores; and

c.	 CSM violence ratings would be significantly positively associated with FRAME antisocial content 
scores and aggression frequency scores.

METHODS

Development of the Framework for Rating and Assessing Media for Early 
childhood (FRAME)

Below we outline the development of each domain of the coding system, including any existing cod-
ing schemes that were selected, adapted, or otherwise informed the development of the system, which 

F I G U R E  1   Framework for rating and assessing media for early childhood.
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       |  7ASSESSING MEDIA CONTENT IN EARLY CHILDHOOD

we have named the FRAME. The full coding system is provided in Appendix S1 and detailed coding 
examples are provided on the Open Science Framework at https://​doi.​org/​10.​17605/​​OSF.​IO/​CZY72​.

Prosocial content

The prosocial domain of the FRAME has been adapted from previous schemes developed by Padilla-
Walker et al. (2013) and Taggart et al. (2019). Two prosocial scores are used: a frequency count of proso-
cial behaviours and a global score of prosocial content. For the prosocial behaviour frequency count, 
we tallied the number of prosocial behaviours and utterances related to sharing, helping, compassion, 
empathy, caring, manners, praise and encouragement, following the definitions of prosocial behav-
iour from Padilla-Walker et al. (2013) that have been used in subsequent research (Feng & Park, 2015; 
Padilla-Walker et al., 2015). Prosocial behaviours were counted as separate instances if there were 5 s 
between each act, or they involved different characters (target and/or actor). In parallel to the fre-
quency count of prosocial behaviour, we also calculated a global prosocial score, adapted from Taggart 
et al. (2019). Taggart et al. (2019) utilized a global prosocial content score from 1 (poor exemplar) to 5 
(excellent exemplar). An ‘excellent exemplar’ referred to a television programme with a central prosocial 
theme and frequent prosocial behaviours (such as helping and sharing). On the other hand, if the televi-
sion programme contained infrequent prosocial behaviours or was antisocial, it was coded as a ‘poor 
exemplar’. In our study, we used a global prosocial content score ranging from 1 to 3 (1 = Episode is 
poor exemplar of prosocial behaviour; 2 = Some prosocial behaviour evident in episode; 3 = Prosocial 
behaviour is central to the episode) (see Appendix  S1). Thus, the FRAME results in two prosocial 
scores: the total count of prosocial behaviours/utterances and a global prosocial score.

Antisocial and aggressive content

In this domain, two scores were used: global antisocial content and a frequency count of aggressive acts. 
First, the presence of antisocial themes and content was coded using a global antisocial score (similar 
to the global prosocial score) ranging from 1 to 3 (1 = Episode is poor exemplar of antisocial behaviour, 
2 = Some antisocial behaviour evident in episode, 3 = Antisocial behaviour is central to the episode) (see 
Appendix S1). Antisocial behaviours could include violating rules or social norms, harming others or 
modelling behaviours that discourage empathy, cooperation or rule-following.

Second, a frequency-based measure of aggressive acts was adapted from the coding schemes of 
Linder and Gentile (2009) (modified version of Coyne & Archer's scheme from 2004) and Smith 
et al.  (2006). Linder and Gentile  (2009) categorized aggressive behaviour into physical, relational 
and verbal aggression. Each type of aggression was coded as 0 (Not present) or 1 (Present). Physical 
aggression was defined as ‘attempts to harm physically or threaten to harm someone or their possessions’ such as 
hitting or threatening another person with or without a weapon. Relational aggression was defined 
as ‘attempts to harm another person's reputation, social status, or relationships, or the use of a relationship to manip-
ulate or cause harm’ including humiliation of others or trying to break up someone else's relationship. 
Verbal aggression was characterized as ‘direct attempts to hurt someone's feelings using words or gestures’ such 
as teasing or name calling. Linder and Gentile (2009) also coded each aggressive act for justification 
and reward. The act was justified if ‘motivated by self-defense or as necessary to gain a greater good’. The act 
was considered rewarded if the ‘aggressor gained something positive as a result of the aggression’. Additionally, 
Smith et al. (2006) coded for the presence or absence of bystanders, which we included in our study. 
After reviewing some of the episodes, we also decided to code for ‘malicious behaviour’ where there 
was no clear overt physical, relational or verbal aggression but the behaviours were malicious in 
intent (e.g. cheating, sabotage).

We also coded for the context in which the aggressive act occurred. When aggression was identi-
fied in the scene, the coder wrote a short description of the scenario identifying the antecedent (what 
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happened before the aggression), behaviour (the aggression) and consequences/reaction (what happened 
after the aggression took place). This included which character is exhibiting these behaviours (e.g. main 
character vs. side characters, gender, age, ethnicity, any other features of the character), the context in 
which the behaviours occur (e.g. at home, at school, in the community) and how behaviours are resolved 
and the consequences shown (if any).

Educational content

The definition of educational content within children's media varies substantially, with some 
conceptions including the learning of prosocial behaviours and socioemotional understanding as 
educational (Linebarger et  al.,  2017; Ostrov et  al.,  2013). Given our multidimensional approach 
(and thus the inclusion of prosocial and socioemotional learning elsewhere in the framework), we 
constrained educational content to focus specifically on the academic skills of language, literacy and 
mathematics.

For language and literacy, we adapted the coding scheme from Linebarger et al. (2017). Linebarger 
et al. (2017) identified different types of instructional strategies within educational television content, 
with a focus on a much broader definition of ‘educational’ than the focus for our study. Linebarger 
et  al.  (2017) examined four domains of instructional strategies within children's television content: 
cognition and language, print and literacy, quality of character interactions and cognitive instructional 
support. For this study, we used Linebarger's two language factors of ‘Conversation building strategies’ and 
‘Defining’ as our measures of educational language content. We used Linebarger's two print and literacy 
factors of ‘Integrated onscreen print’ and ‘Techniques and forms of onscreen print’ as our measures of educa-
tional literacy content. Linebarger's instructional strategies have been adapted in various ways, primarily 
through the combining of some coding categories together or the removal of some categories. These 
changes were the result of preliminary rounds of coding, where some coding categories were found to 
be consistently low in reliability and other categories were found to have high levels of overlap with one 
another.

While we did not identify any coding schemes for mathematics content in children's television, 
Outhwaite et al.  (2023) developed a framework for analysing mathematics applications (‘apps’). This 
coding scheme consisted of four domains of mathematical concepts ((1) number representation and 
relationships; (2) counting; (3) arithmetic; and (4) shape, patterns and measurement) with instructional 
strategies for each domain (e.g. recognition of the number of items within a set). For mathematical 
concepts within the FRAME, we adapted the coding scheme from Outhwaite et  al.  (2023). While 
Outhwaite et al. (2023) focused on apps for children in their first 3 years of school, the four domains of 
mathematical concepts map closely onto early maths models for young children (Outhwaite et al., 2019; 
Rittle-Johnson et al., 2017). Thus, we utilized the Outhwaite et al. (2023) framework and instructional 
descriptors, but combined across categories that were unlikely to occur in television content developed 
for children under the age of 5 (e.g. instead of including specific coding categories for addition, sub-
traction, multiplication and division, we created an overall coding category for arithmetic calculation; 
see Appendix S1).

Emotional content

Limited research has evaluated emotional content (behaviours, words) within children's television, and 
existing research has focused on only a limited range of emotion words and behaviours (Austin, 2024; 
Christensen, 2008; Christensen & Myford, 2014; Wang, 2021). To ensure replication and reproducibility 
of the FRAME coding scheme, we considered broader emotion word lists within child literature 
(Baron-Cohen et al., 2010; Ogren & Sandhofer, 2021; Shaver et al., 1987; Sundqvist et al., 2022). Coding 
was completed separately for emotion behaviours and emotion words.
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       |  9ASSESSING MEDIA CONTENT IN EARLY CHILDHOOD

We examined the emotion behaviours within each episode using a coding scheme adapted from Grady 
et al. (2019) and used by others who have examined emotion behaviours in child media (Austin, 2024; 
Wang, 2021). This coding scheme was chosen as the emotion behaviour parameters (e.g. what a ‘happi-
ness’ behaviour looks like) are fairly descriptive compared to alternatives, ensuring objective measure-
ment and high inter-rater reliability (see Appendix S1). We coded for eight basic emotions: happiness 
(contentment, pride), love, curiosity/interest, surprise, anger (dislike, frustration, contempt), fear (worry), 
sadness (guilt) and disgust. The presence/absence of each emotion behaviour was coded every 30 s (the 
same emotions were only coded once every 30 s interval).

Emotion words were coded from episode transcripts generated through Turboscribe's transcription 
software (a subscription online artificial intelligence (AI) transcription software). A total sum of emo-
tion words was generated based on a coding scheme from Baron-Cohen et al. (2010), which consists of 
366 emotion words across 24 categories. Inclusion criteria involved words that describe an emotional 
state and are often followed by phrases such as: ‘I feel …’, ‘he/she looks …’ or ‘he/she sounds …’. The 
exclusion criteria removed bodily states that were non-emotional mental states, slang, swear words, 
complex vocabulary and epistemic states (Baron-Cohen et al., 2010). The proportion of emotion words 
relative to total words for each TV show was computed. Final scores used in this paper are the rate per 
minute of positive emotion behaviours, the rate per minute of negative emotion behaviours and the 
proportion of emotion words relative to total words.

Mental state talk

To the best of our knowledge, there are no existing coding schemes for mental state talk in children's TV 
programming in the literature. However, the importance of mental state content has been investigated 
in storybooks (Dyer et al., 2000). References to cognitions (e.g. think or know) were the most frequently 
used mental state terms in books appropriate for preschool-aged children (Farkas et  al.,  2020). In 
the current study, we adapted the coding scheme from Farkas et  al.  (2020) (which was built on the 
mental state lists created by Ruffman et al., 2002; Ruffman et al., 2006; Taumoepeau & Ruffman, 2006; 
and Taumoepeau & Ruffman, 2008). The mental state coding scheme of the FRAME coded for: (a) 
desires (references to what people want or need, e.g. favourites), (b) cognitions (references to mental 
or cognitive processes, e.g. knowing where something is located), (c) emotions (references to feelings), 
(d) mood states (references to transient states of feeling which are not emotions, e.g. boredom), (e) 
psychological attributes (references related to personality characteristics, e.g. smart, messy), (f ) use of 
figurative language (references to non-literal uses of mental states, e.g. dying for an ice-cream) and 
(g) causal talk (references to explanations for why a mental state occurred or links between mental 
states and events or contexts, e.g. she was sad because she couldn't find her dog). Similar to the coding 
of emotion words, episode transcripts generated through Turboscribe were used. For each episode 
transcript, a trained coder identified instances of mental state use for all the above-mentioned mental 
state categories. Frequency of mental state terms was tallied for each category, and the rate of mental 
state terms for each category for a given episode was calculated as a proportion of the total utterances 
made in that episode.

Cultural consciousness

Although we did not identify any existing coding schemes for cultural content in children's television 
shows, aside from the coding of character ethnicity (Hamlen & Imbesi, 2020), Crisp et al. (2016) analysed 
the diversity of children's literature available in early childhood classrooms. Using a framework from 
Sims (1982), Crisp and colleagues categorized the books into melting pot (‘presenting a color-blind view 
of the world and/or depicting people across the rainbow of cultural identities without acknowledging it 
explicitly’), social conscience (‘written with a social agenda, intended to promote acceptance and harmony, 
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10  |      GATH et al.

or at least tolerance of different groups’) or culturally conscious (‘with a primary goal of speaking to and 
representing the experiences of underrepresented/marginalized groups’) (Crisp et al., 2016, p. 34). In 
the current study, we adapted this coding scheme into a global rating of ‘cultural consciousness’ as 
follows: 1 (No cultural diversity), 2 (Melting pot), 3 (Social conscience) or 4 (Culturally conscious; see 
Appendix S1).

The rating is intended to reflect the extent to which the media content speaks to and represents 
the experiences of underrepresented/marginalized/non-majority cultures. It thus reflects not just hav-
ing diverse characters but also accurately reflecting the experiences and culture of these characters. 
Identification of ‘non-majority’ culture will depend on the context of each show. For example, content 
developed in Aotearoa New Zealand (the location of the present analyses) might include representation 
of indigenous Māori culture, language or characters.

Pacing

The final dimension of the FRAME is the pacing of video content. In previous research, pace has 
largely been measured manually, with human observers identifying changes in scene or changes in 
location (Fan et  al.,  2021; Lillard & Peterson,  2011; McHarg & Hughes,  2021). A small number of 
studies have used automatic processing to identify ‘scene changes’ as the extent of changing visual 
information. Lillard et al. (2015) used Scene Detector Pro to estimate scene changes as a percentage of 
pixel change from frame to frame. Use of automated processing eliminates the potential for error that 
arises from human judgement and also may help capture aspects of changing visual information that 
are meaningful but not picked up by strict definitions of ‘changes in scene’ or ‘changes in location’. For 
this reason, we opted to follow the methodology of Lillard et al. (2015) and coded the pacing of content 
using Scene Detector Pro v3 (http://​www.​scene​-​detec​tor.​com/​). We used a 45% pixel change criterion, 
which identifies a scene change when more than 45% of pixels differ between frames, and represents a 
highly conservative threshold. We used this to calculate the pacing rate of scenes per minute (number 
of scenes/total minutes).

Sample

Thirty-two television shows were selected for inclusion in the present analysis based on their popularity 
ranking in one of two samples. First, data from the Growing Up in New Zealand (GUINZ) study was 
used to identify the most popular television shows for 2-year-old children as part of a large longitudi-
nal study of children in New Zealand (for more information about GUINZ see Morton et al. (2013); 
Morton et al. (2015)). As part of the study, over 6000 children have been followed since their birth in 
2009–2010, with data collection points occurring every 2–4 years. When the children were 2 years old, 
their mothers were asked, ‘Could you please name the three TV programmes [child name] watches most? ’ As this 
question was only asked if mothers reported their child watched TV, responses were available for 5538 
children. Initially, the top 23 most popular shows were extracted; however, we were unable to locate 
online video files for one of the shows (The Go Show, initially ranked number 13 in popularity). For this 
reason, we excluded this show and focused on the remaining 22 shows (see Table 1).

As the above data from the GUINZ study were collected in 2012, we also recruited a sample of par-
ents in 2024 to report on their child's most frequently watched TV and video programmes. Paid social 
media advertising through Meta was used to recruit parents of 2–5-year-old children living in Aotearoa 
New Zealand to complete an online survey about their child's TV habits. We replicated the question 
included in the GUINZ study and asked parents, ‘Could you please name the three TV programmes your child 
watches the most? ’ Responses were received from 1043 parents. Table 1 provides the top 10 most popular 
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       |  11ASSESSING MEDIA CONTENT IN EARLY CHILDHOOD

shows, in order of popularity. Only 10 shows were selected from the 2024 sample given the time and 
resources required to code an hour of content from each show.

Procedure

Episode selection

For each television show included in the analysis, 60 min of content was coded, +/− 10 min to ensure 
only full episodes were included, to ensure adequate coverage of each programme while maintaining 
feasibility given the number of shows and the intensity of the coding scheme. To select 60 min of con-
tent per show, a research assistant generated a list of episodes from the chosen television shows and a 
random number generator was used to select episodes from the list. If a video file for a selected episode 
could not be found or was incomplete, the next closest episode (in chronological order) was selected. 
For shows identified through the GUINZ sample, wherever possible, episodes included were those first 
aired in 2012. If the show did not air episodes in 2012, episodes from the closest year prior to 2012 were 
included, under the assumption that episodes that aired prior to 2012 would have re-run in 2012. For 
shows identified through the contemporary sample, wherever possible, episodes that first aired in 2024 
were selected; otherwise, those from 2023 were selected (based on a similar assumption as above). For 
each television show, the introduction to the show was only coded once, so that the same content was 
not contributing multiple times to the data.

T A B L E  1   List of 22 television programmes included in analysis, by sample and popularity.

Popularity ranking

Television shows

Growing up in New Zealand (2012) Contemporary (2024)

1 The Wiggles Bluey

2 Mickey Mouse Clubhouse Paw Patrol

3 Thomas & Friends Peppa Pig

4 Dora the Explorer The Wiggles

5 Hi-5 Gabby's Dollhouse

6 Bob the Builder Octonauts

7 SpongeBob SquarePants Cocomelon

8 Blue's Clues Mickey Mouse Funhouse

9 Little Einsteins Daniel Tiger's Neighbourhood

10 Chuggington Spidey & Friends

11 The Wot Wots

12 Handy Manny

13 Sesame Street

14 In the Night Garden

15 Disney Toons

16 Fireman Sam

17 Roary the Racing Car

18 Wonder Pets

19 Postman Pat

20 Barney and Friends

21 Tiki Tours

22 Bubble Guppies
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12  |      GATH et al.

Coding and inter-rater reliability

A team of eight researchers and research assistants was involved in the coding process. Prior to beginning 
coding, the research team met to discuss the coding criteria and resolve any ambiguities in the criteria. 
After initial training and discussion, preliminary coding was undertaken on children's television 
episodes not part of the analysis sample until inter-rater agreement of at least 80% was achieved between 
two coders (Bajpai et al., 2015; Gwet, 2012). For each domain of educational, prosocial, antisocial and 
aggression, emotions, mental state talk and cultural consciousness, a lead coder scored all video content 
using the FRAME coding scheme, as provided in Appendix S1. In each case, a second coder coded 20% 
of all selected episodes for the purposes of calculating inter-rater reliability (Gwet, 2012). A total of 35 
episodes (25 episodes from the GUINZ sample, 10 from the contemporary sample) were chosen using 
a random number generator. The viewing order was also randomly generated, so that episodes from 
different television shows were dispersed to account for coder drift.

The only dimension that did not include an element of manual coding was pacing. To assess the reli-
ability of Scene Detector Pro at scoring video pace, we selected 40% of the episodes across all television 
shows included in the analysis and processed them an additional two times at the same threshold (0.45) 
to compare pacing estimates across the three processing runs.

Statistical analysis

All data analysis was completed using R statistical software.

Inter-rater reliability

Reliability was assessed for each coding category, as well as for higher-level subtotal/total scores where 
appropriate. Inter-rater reliability was calculated using Krippendorff's alpha for interval variables 
(Hayes & Krippendorff, 2007). A number of coding categories were found to occur with low frequency 
(e.g. occurring in less than half of the episodes coded), and for these categories, the Brennan-Prediger 
coefficient was calculated to assess inter-rater reliability (Quarfoot & Levine, 2016). Additionally, Gwet's 
AC1 coefficient was calculated for positive and negative emotion behaviours (Quarfoot & Levine, 2016). 
To examine the reliability of pacing estimates, an intraclass correlation (ICC) was calculated between 
the pacing estimates from the three processing runs for each episode selected as part of this reliability 
test.

Convergent validity

To assess the convergent validity of the FRAME coding dimensions, we correlated our high-level scores 
in each domain with the CSM ratings. The CSM ratings were sourced from the Common Sense Media 
website (https://​www.​commo​nsens​emedia.​org/​) and included the following ratings (among others not 
relevant to this study): educational value, positive messages, positive role models, violence and overall 
star rating. The overall star rating is intended to reflect overall quality, taking into account aspects such as 
meaningful character development, positive messages and diverse representations. CSM also provides a 
‘diverse representations’ rating; however, this rating is still being rolled out across scores and at the time 
of analysis, only two television shows in the analysis sample had CSM diverse representations ratings. 
Thus, this variable was excluded from our analysis. We calculated Pearson correlation coefficients 
between CSM ratings and our own ratings from the FRAME on educational content, prosocial rating, 
antisocial rating, pace, cultural consciousness, mental state talk and emotional content.
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R ESULTS

Inter-rater reliability

Table 2 provides the results of inter-rater reliability analyses for the high-level dimension scores. Across 
the high-level dimensions, inter-rater reliability was acceptable, with some domains demonstrating 
excellent reliability. Highly reliable aspects of the coding system were identifying instances of educational 
content (teaching letters or words, counting, etc.) and use of specific types of words (mental state talk 
and emotion words). Aspects of the coding system related to interpersonal interactions and themes/
messages within the content (i.e. aggression, antisocial/prosocial content, cultural consciousness) were 
lower but still within the acceptable range. While previous research using Scene Detector Pro had 
identified some small variations in the estimates produced (Lillard et  al.,  2015), we found through 
all three runs of a subset of episodes that pacing estimates were exactly the same each time (likely 
because we used a newer version of the software). Appendix S2 provides reliability coefficients for each 
individual coding category within the coding scheme.

Descriptive analysis of FRAME dimensions

Table 3 provides the descriptive statistics for the high-level dimensions of the FRAME coding system 
across all television shows included in the analysis (i.e. both samples). Appendix S2 provides descriptive 
statistics for each individual coding category within the coding scheme. Across all dimensions, the 
findings suggest substantial variability across television programmes. Children's television programmes 
averaged a pace of 43 scenes per minute, but this ranged from 11 (Barney) to 81 (Peppa Pig). All programmes 
contained some educational content, but again this ranged widely from less than one instructional 
strategy every 3 min (Fireman Sam) to more than five strategies per minute (Tiki Tour). Overall, 
programmes contained more prosocial content than antisocial content. Aggressive acts occurred at a 
rate, on average, of once every 3 min, although the distribution of this variable was skewed, with half 
of the shows having a rate of less than one aggressive act every 14 min. We found that mental state talk 
was relatively uncommon in television for young children, averaging only 3% of all words spoken. The 
depiction of positive emotion behaviours occurred at a mean rate of 2.38 instances per minute, while the 
depiction of negative emotion behaviours was less frequent, at an average of 0.66 instances per minute.

T A B L E  2   Inter-rater reliability for FRAME dimensions.

Domain Construct
Reliability 
coefficient

95% lower 
CI

95% upper 
CI

Pacing Pace of visual content ICC = 1.00 1.00 1.00

Education Educational content α = .96 0.92 0.98

Participatory action α = .97 0.94 0.98

Antisocial & Aggression Aggression α = .70 0.40 0.91

Global antisocial rating α = .77 0.62 0.91

Prosocial Global prosocial rating α = .70 0.54 0.83

Mental State Talk Proportion of mental state words ICC = .99 0.99 0.99

Cultural Consciousness Global rating of cultural 
consciousness

α = .73 0.59 0.86

Emotion Positive emotion behaviour AC1 = 0.80 0.77 0.83

Negative emotion behaviour AC1 = 0.85 0.83 0.87

Total emotion words α = 1.00 1.00 1.00

Abbreviations: AC1, Gwet's AC1; BP, Brennan-Prediger coefficient; ICC, intraclass correlation; α, Krippendorff's alpha.
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14  |      GATH et al.

Table 4 provides the bivariate correlations among the FRAME domains. Results indicate that cer-
tain types of content are more likely to co-occur than others. The pace of visual content was nega-
tively correlated with our two measures of educational content (r = −0.38 with educational strategies and 
r = −0.47 with participatory action) and positively correlated with the global antisocial rating (r = 0.48) 
and the frequency of aggression (r = 0.44) and negative emotion behaviours (r = 0.42), suggesting that 
fast-paced shows tend to be less educational and contain more antisocial themes and aggressive content. 
Television shows that rated higher in cultural consciousness also scored higher in both educational 
strategies (r = 0.48) and participatory action (r = 0.34) and contained fewer negative emotion behaviours 
(r = −0.44).

Correlation with common sense media ratings

To assess the convergent validity of the dimension scores of the FRAME, we examined correlations 
between our high-level dimensional scores and the CSM ratings of overall star rating, educational value, 
positive messages, positive role models and violence. Correlations are provided in Table 5, and Figure 2 
provides a visual heat map of associations among FRAME dimensions and CSM ratings. In relation to 
our a priori hypotheses, convergent validity was established for FRAME prosocial ratings (r = 0.53 with 
CSM Positive Messages and r = 0.44 with CSM Positive Role Models) and FRAME aggression and anti-
social ratings (r = 0.75 and r = 0.58 with CSM Violence, respectively). However, the correlation of r = 0.31 
between FRAME educational content and CSM Educational Value did not reach statistical significance.

Table 5 indicates that overall CSM Star Ratings correlate positively with the FRAME dimensions 
of educational strategies, global prosocial ratings and cultural consciousness (r = 0.35–0.54). CSM 
Violence ratings, in addition to correlating with FRAME antisocial and aggression scores, were 
positively correlated with pace (r = 0.35) and rate of negative emotion behaviours (r = 0.42). CSM 
Educational Value ratings, while not significantly associated with FRAME educational content, 
were positively correlated with prosocial ratings (r = 0.41) and cultural consciousness (r = 0.48) and 

T A B L E  3   Descriptive statistics for FRAME domains.

Domain Construct Mean SD Median Range

Pacing Pace of visual content (scenes 
per minute)

42.81 19.96 37.65 11.30–80.58

Education Educational instructional 
strategy per minute

1.61 1.36 0.89 0.32–5.31

Participatory action (duration 
in minutes)

2.15 3.69 0.00 0.00–13.77

Antisocial & aggressive content Aggression frequency (rate per 
minute)

0.31 0.62 0.07 0.00–2.83

Global antisocial rating 1.55 0.58 1.33 1.00–3.00

Prosocial content Global prosocial rating 2.32 0.50 2.46 1.00–3.00

Mental state talk Per cent mental state words 2.90 0.76 2.96 0.01–4.13

Cultural consciousness Global rating of cultural 
consciousness

1.87 0.64 1.87 1.00–3.50

Emotions Positive emotion behaviours 
(rate per minute)

2.38 3.57 2.32 1.85–3.32

Negative emotion behaviours 
(rate per minute)

0.66 0.65 0.46 0.00–2.65

Per cent emotion words 1.34 0.53 1.27 0.31–2.68
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negatively correlated with antisocial content, aggression and negative emotion behaviours (r = −0.39 
to −0.48).

DISCUSSION

Given the increasing presence of digital media in children's lives, there is a clear need for a comprehensive 
and systematic approach to analysing the content of children's media programming. A comprehensive 
and systematic framework is essential for understanding and describing children's media use, ensuring 
consistency across research studies and contexts, and for examining impacts of digital media on 
child development. In the current study, we developed a content analysis framework for assessing the 
features of young children's television across seven domains and applied this framework to a sample 
of 32 children's television shows. Our results support the usefulness and robustness of the FRAME 
and indicate that this type of coding framework could make a meaningful contribution to enabling 
consistent and comprehensive data collection within the field.

Reliability and validity of the framework

Results of inter-rater reliability analyses indicate acceptable to high reliability across all dimensions 
of the framework. While the framework requires manual coding across most domains, calculating 
estimates of video pacing has been automated and the resulting estimates show excellent reliability and 
correlate largely in expected ways with other dimensions of the FRAME and with CSM ratings. The 
results suggest that some aspects of the coding system, such as identifying instances of educational 
content (teaching letters or words, counting, etc.) and use of specific types of words (mental state talk 
and emotion words), were very straightforward and highly reliable between multiple raters. Aspects 
of the coding system related to interpersonal interactions and themes/messages within the content 

F I G U R E  2   Correlation heat map for FRAME dimensions and common sense media ratings. CSM refers to common 
sense media ratings; all other scores are from the framework for rating and assessing media for early childhood.
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(i.e. aggression, antisocial/prosocial content and cultural consciousness) were more nuanced and 
demonstrated lower inter-rater reliability, perhaps due to differences in perception and interpretation by 
the raters. For instance, aggression, especially when subtle or framed as playful, was more difficult to 
code consistently. Despite a detailed coding scheme and extensive training, differences in how coders 
interpreted intent or judged behaviour as aggressive likely contributed to lower reliability in this domain. 
Greater consistency was achieved for the global antisocial score, suggesting this may be a more reliable 
indicator. However, this comes at the cost of losing detail about the specific types of aggression depicted 
in children's television programming.

Correlations across CSM ratings demonstrate both the validity of the FRAME dimensions and indi-
cate what the FRAME coding system can provide above and beyond CSM ratings. Two of our hypotheses 
related to convergent validity were supported: CSM positive messages and CSM positive role models 
ratings were significantly positively associated with FRAME prosocial content scores, and CSM violence 
ratings were significantly positively associated with FRAME antisocial content scores and aggression fre-
quency scores. However, we did not find support for our hypothesis that CSM educational value ratings 
would be significantly positively associated with FRAME educational content scores. CSM's educational 
value rating correlated with prosocial scores on the FRAME, but neither of the two educational scores of 
educational strategies and participatory action. This finding can be explained by considering the scope of 
the CSM educational value rating, with some of the explanations for educational value ratings including 
‘Kids will learn important social lessons about topics like working together and understanding each other’ and ‘The series 
encourages preschoolers to think critically about how to navigate relatable issues like breaking a toy, and each story offers a 
positive example of one way to cope’ (https://​www.​commo​nsens​emedia.​org/​tv-​revie​ws/​). CSM ratings seem 
to largely reflect the prosocial domain of the FRAME, with four out of five CSM ratings correlating 
positively with global prosocial ratings on the FRAME. Thus, what the FRAME offers beyond the more 
general ratings provided by CSM is clear differentiation between different dimensions, with educational 
strategies narrowly referring to building language and academic skills, and the prosocial domain focusing 
on the education of social issues such as sharing and cooperating, and the emotional domain focusing on 
affective knowledge. This differentiation is important for describing and understanding media content, 
but also for examining impacts of specific content features on child outcomes.

Quality of children's television

Our results suggest substantial variability across television programmes in terms of quality. Children's 
television programmes averaged a pace of 43 visual changes per minute, but this ranged from 11 (Barney) 
to 81 (Peppa Pig). ‘Visual changes’ were identified as more than 45% of pixels differing between frames, 
which differs from traditional conceptions of manually identified scene changes within television 
shows. Our measure instead reflects the extent to which children are exposed to changes in visual 
information, and this correlated in expected ways with other dimensions of the FRAME and showed 
good variability across shows. Higher-paced shows were less likely to include educational components 
and more likely to include aggression and antisocial themes. One explanation could be that shows aimed 
at older children (e.g. SpongeBob SquarePants, Spidey and His Amazing Friends) might be faster-paced and 
include more aggression and antisocial content, although some of the fastest-paced shows were aimed at 
preschool-age children (e.g. Peppa Pig). All programmes contained some educational content, but again 
this ranged widely from less than one instructional strategy every 3 min (Fireman Sam) to more than five 
strategies per minute (Tiki Tour). Less than half of the shows included some type of participatory action, 
where children were encouraged to join in an activity, such as singing, dancing or clapping. Existing re-
search suggests that music and beat synchronization facilitate the development of preliteracy skills such 
as phonological awareness (Bonacina et al., 2021); thus, television shows that use participatory actions to 
teach other skills, including educational skills, may be more effective in supporting child learning. This 
will be explored in future research. Use of catchy, memorable songs may also help children to retain and 
use the socioemotional strategies taught within media content (e.g. Rasmussen et al., 2016).
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Overall, programmes contained more prosocial content than antisocial content, with every television 
show coded including at least some instances of prosocial behaviour. Aggressive acts occurred at a rate, 
on average, of once every 3 min, although the distribution of this variable was skewed, with half of the 
shows having a rate of less than one aggressive act every 14 min and some shows had no aggressive acts 
across the hour of content coded. Given research demonstrating links between viewing antisocial and 
aggressive media and later aggressive behaviour (Bender et al., 2018; Coyne & Archer, 2005; Linder & 
Gentile, 2009; Padilla-Walker et al., 2015), it is encouraging and not too surprising that media content 
for young children tends to focus on prosocial rather than aggressive and antisocial content. Shows 
rated as more prosocial also tended to include more educational content and score higher in their cul-
tural consciousness, indicating that these positive qualities are expected to have benefits for child devel-
opment (e.g. Coyne et al., 2018; Linebarger & Walker, 2005; Padilla-Walker et al., 2015; Prot et al., 2014) 
tend to cluster together.

While past research has evidenced the importance of mental state talk to children's developing social 
capacities (Tompkins et al., 2018), research has yet to examine mental state talk within child-directed 
media and potential influences on development. In the present study, we coded for mental state usage 
within our sample of children's television shows. Results show that the rate of mental state talk was low 
in comparison to other domains of FRAME. These low rates may be reflective of the selected shows 
being targeted towards preschool-aged children, and that mental state references in media content may 
increase with age appropriateness in shows for older children. Future research is needed to model if 
mental state usage in television shows affects children's perception and understanding of mental states.

In the current work, emotion behaviours were found to be more prevalent in child media than emo-
tion words. Given that emotions are less concrete and more abstract than early learned neutral words 
(e.g. ‘flower’), a focus on overt emotion behaviours may be more developmentally appropriate. Still, 
studies have shown evidence of emotion word learning in early childhood, with children as young as 
17 months beginning to use basic emotion terms such as happy, sad, scared (Ogren & Sandhofer, 2021). 
However, it is important to note that in the present analysis we found that variability in emotion be-
haviours displayed by characters beyond happiness was limited. These findings are in line with prior 
research related to emotion behaviours in children's media, which indicates that happiness tends to be 
relatively overrepresented, while other emotions are relatively underrepresented (Austin, 2024; Grady 
et al., 2019; Wang, 2021).

Application of the framework

In this paper, we have described our framework for coding children's media content and applied this 
to children's television shows from two time periods (2012 and 2024) to establish reliability and valid-
ity, as well as to understand associations among domains of the framework. Although children's media 
consumption has increasingly shifted towards on-demand and online video platforms, content viewed 
through these platforms often consists of television programmes or programme-like formats. By focus-
ing on the characteristics of viewed content rather than the delivery platform, the framework used in 
this study can be applied across a range of viewing contexts, including streaming services and video-
sharing platforms such as YouTube.

The next step in our work is to examine multidimensional aspects of media content in relation to 
child outcomes. Through the application of the FRAME, we will examine how different types of con-
tent features interact to predict developmental outcomes. We will also explore whether types or ‘diets’ 
of media content can be identified, whereby certain content features cluster together and children who 
are exposed to some features (e.g. prosocial content) may be more likely to be exposed to other types 
of features (e.g. educational features). A multidimensional approach is required to understand these dif-
ferent intersections and interactions of media content features, beyond examination of a single content 
domain. This methods paper serves as the framework for our future work focused on the effects of 
media content features on child developmental outcomes.
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The FRAME assesses specific content features and thus will allow for more detailed analysis of 
the features that predict child outcomes, compared to current options such as CSM global ratings or 
measures specific to a single domain. Further, the FRAME will enable the creation of highly specific 
information for parents, policymakers and content creators in terms of the content features to look for 
or to create through design. While parents can search for specific shows or movies on CSM to find 
how they have been rated, our future work using the FRAME will identify the features that parents can 
watch out for in any piece of media content that signify high-quality or poor-quality content based on 
evidenced links to child outcomes.

Recommendations for researchers

It is increasingly recognized that the quality of children's screen content, rather than the quantity of 
screen time alone, is what matters most in shaping children's developmental outcomes. Yet, despite this 
shift in focus, there remains a lack of comprehensive tools to assess the diversity and complexity of 
content young children are exposed to. The FRAME was developed in response to this gap, offering 
a multidimensional coding system that captures prosocial, antisocial and aggressive, educational, 
emotional, cultural and pacing elements in children's television programming. We encourage 
research to adopt the FRAME in future studies assessing screen content quality. In our study, we 
used a combination of manual and automated coding. For example, pacing and emotion words were 
automatically calculated or identified, which reduced researcher burden and allowed more time to be 
allocated to other dimensions. While many elements of the FRAME still require human coding (which 
we acknowledge is labour intensive), the structured and systemic design of the framework streamlines 
the process once coding begins, increasing efficacy and consistency in coding.

As AI technologies advance, researchers may explore the potential of AI-based tools to assist with 
content analysis. AI coding models can substantially accelerate coding and enable analyses at a much 
larger scale, and recent work demonstrates promising performance for some labelling tasks. However, 
evidence also shows that LLM accuracy varies considerably across coding tasks (including within the 
same dataset), indicating that performance is highly dependent on the construct being coded and the 
specificity of the codebook and prompts (Pangakis & Wolken, 2024). Future iterations of AI platforms, 
or purpose-built machine learning models trained on annotated datasets using coding schemes such 
as FRAME, may offer opportunities to automate parts of the coding process. However, there is also 
considerable value in researchers engaging directly in the coding process. First-hand exposure to the full 
content and storylines of children's TV shows, not just coded dimensions, offers important context for 
interpreting how media content may influence children's development.

We also recommend a cross-disciplinary approach to developing and applying content analysis 
tools such as FRAME. In our study, each dimension of the FRAME was developed and refined 
by researchers with relevant subject-matter expertise. We encourage researchers conducting digital 
media content analysis to work collaboratively, particularly across countries, to develop and apply 
consistent approaches. This is increasingly important given the global distribution of children's 
media, where both shared and country-specific content influences young children. Finally, we rec-
ommend that researchers undertaking content analysis continue to follow best practices for estab-
lishing and ensuring the reliability of their coding system. This includes rigorous coder training, 
the calculation of inter-rater reliability for all dimensions, and early resolution of any discrepancies 
in coding.

CONCLUSIONS

The FRAME is a comprehensive, developmentally informed framework for systematically 
assessing the features of child-directed media. In the present study, the FRAME was successfully 
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applied to 32 different television programmes representing a diverse range of the popular shows 
for children. Results indicate the reliability and validity of the coding framework and point to 
its potential usefulness in research in the field of young children's media use. The current results 
provide preliminary evidence of reliability, validity and usefulness of the FRAME; however, it will 
be important for future research to confirm these results within different samples and contexts, 
and to utilize the framework through application to specific research aims. In particular, it will be 
important for future research to evaluate the utility of the FRAME in predicting child developmental 
outcomes.
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