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Abstract 

 

Theory of mind has been shown to be important for listening comprehension for children at 

a range of ages. However, there is a lack of longitudinal evidence for a relationship between 

early theory of mind and later listening comprehension. The aim of this study was to 

examine if preschool theory of mind has a longitudinal direct effect on later listening 

comprehension over and above the effects of concurrent theory of mind. A total of 147 

children were tested on measures of theory of mind, working memory, vocabulary and 

grammatical knowledge at Time 1 and Time 2 (T1 mean age= 4;1 years, T2 mean age = 5;11 

years). Additionally, at Time 2, listening comprehension, comprehension monitoring and 

inference making measures were taken. Data was fitted to concurrent and longitudinal 

models of listening comprehension. Concurrent findings at Time 2 showed theory of mind to 

have a direct effect on listening comprehension. However, longitudinal findings showed that 

earlier theory of mind in preschool (Time 1) did not have a direct effect on listening 

comprehension 22 months later, instead there was only an indirect effect of earlier theory 

of mind on later listening comprehension via concurrent theory of mind (Time 2). Taken 

together, the results give further support for the importance of theory of mind for listening 

comprehension but show that there are limited additional benefits of early theory of mind 

acquisition. Implications for the development of children’s listening comprehension are 

discussed.  

 

 

 

Keywords: Theory of mind, Listening comprehension, Longitudinal Preschool 

Direct effect Language comprehension 
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Theory of mind allows one to predict and explain others’ behaviour based on the 1 

understanding of their mental states (Premack &  Woodruff, 1978). It is largely accepted 2 

that children’s general language ability is linked to their theory of mind understanding, as 3 

measured by false-belief tests. Indeed, Milligan, Dack and Astington’s (2007) meta-analysis 4 

demonstrates a moderate to large effect size across age and a variety of language skills 5 

which holds across time. More recently, research has also suggested a link between 6 

concurrent theory of mind and listening comprehension, both in younger children aged 5-8 7 

years (Kim, 2015, 2016, 2017, 2020a; Pelletier &  Beatty, 2015) and older children aged 12-8 

13 years (Ebert, 2020a), and in different languages and cultures including US English (Kim, 9 

2017), German (Ebert, 2020a; Ebert, 2020b) and Korean (Kim, 2016). Yet contrary findings 10 

do exist, with Strasser and Rio (2014) finding that theory of mind did not make an 11 

independent contribution to listening comprehension in a sample of 4–6-year-olds.  In 12 

addition to these mixed findings, there has been limited longitudinal research examining 13 

this relationship. In the current study we aimed to expand the understanding of theory of 14 

mind and listening comprehension by examining theory of mind as both a concurrent and 15 

early longitudinal predictor of listening comprehension in order to assess whether theory of 16 

mind ability in preschool impacts on later listening comprehension over and above the 17 

known effects of concurrent theory of mind ability. The aim was to determine if children’s 18 

preschool theory of mind provides additional benefits for listening comprehension beyond 19 

its established concurrent effects at later ages. 20 

 21 

Listening comprehension can be defined as using lexical information to understand 22 

discourse; more simply put it is the ability to understand what is heard (Hogan, Adolf & 23 
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Alonzo, 2014). It includes both the understanding of individual words, phrases and 24 

sentences, as well as larger elements of discourse. Theory of mind has been argued to 25 

contribute to children’s listening comprehension ability by helping the listener to 26 

understand the intentions, desires and viewpoints of the speaker(s) (Kim &  Pilcher, 2016), 27 

and allow better awareness of social information and details within the spoken passage 28 

(Dore, Amendum, Golinkoff, &  Hirsh-Pasek, 2018). - Kim, et al. (2016) argue successful 29 

comprehension ultimately requires construction of a “situation model” or a “mental model”  30 

(Graesser, Singer, &  Trabasso, 1994; Zwaan, Langston, &  Graesser, 1995), that is, a mental 31 

representation, of what the passage is about (Kintsch, 1988). This mental representation 32 

may include information about characters, intentionality (or goals) and causation (Graesser, 33 

et al., 1994), and therefore theory of mind is a clearly an important source of information. 34 

Theory of mind may also, however, contribute more directly to the model building itself, in a 35 

domain general sense. Perner (1991) describes the possession of a theory of mind as mental 36 

model building in that a belief is a mental model of the world.  Passing a false belief task 37 

shows that the child is able to understand (build) a model of both the world and how 38 

someone thinks about it. Clearly, this ability could assist directly with the creation of mental 39 

models during listening comprehension. The developmental trajectory of such a relationship 40 

is not yet clearly established, but it has been implicated in a number of studies investigating 41 

listening (and reading) comprehension (Atkinson, Slade, Powell, &  Levy, 2017; Kim, 2017).  42 

 43 

Much of the research into theory of mind and listening comprehension has come from Kim’s 44 

cross-sectional data from five- to eight-year-olds in Korea and the USA (Kim, 2015, 2016, 45 

2017, 2020a, 2020b). Using structural equation modelling, Kim proposes a 46 
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hierarchical model of listening comprehension, in which lower-level skills predict high-level 47 

skills which in turn predict listening comprehension. The model includes the low-level skills 48 

of working memory, vocabulary, grammatical knowledge, and the high-level skills of 49 

comprehension monitoring and inference making, skills which are well evidenced as 50 

predictors of listening comprehension in a variety of studies (e.g. Alonzo, Yeomans-51 

Maldonado, Murphy, &  Bevens, 2016; Florit, Roch, Altoè, &  Levorato, 2009; Florit, Roch, &  52 

Levorato, 2011; Strasser &  Río, 2014). Importantly, Kim’s model also includes theory of 53 

mind, which makes a significant direct contribution to listening comprehension when 54 

controlling for all other skills in the model (Kim, 2015, 2016, 2017, 2020a, 2020b). In later 55 

work (e.g. Kim, 2017), the model is named the Direct and Indirect Effects model of Text 56 

comprehension (DIET) as skills in the model are shown to have both direct paths to listening 57 

comprehension as well as indirect paths via other skills. This model provides, to date, the 58 

most comprehensive account of listening comprehension and its sub-skills which holds 59 

across early to middle childhood and across languages (Korean and US English).    60 

 61 

However, there are limitations of the work supporting the DIET model. It is important to 62 

note that although the model refers to demonstrating effects, the concurrent and 63 

correlational nature of the studies means that the direction of relation in the model remains 64 

theoretical (Kim, 2015).  Kim acknowledges that future work should track the development 65 

of listening comprehension and its sub-components across time to validate the model (Kim, 66 

2015, p. 30). Recently, Kim (2020a) attempted to address this by exploring the stability over 67 

time of theory of mind to predict listening comprehension, by comparing the model for the 68 

same group of children when they were in Kindergarten (mean age = 5;4 years) to when 69 



6 
 

they were in Grade 2 (mean age = 7;2 years). Findings showed that at both time points, after 70 

controlling for other variables in the model, theory of mind made a significant direct 71 

contribution to listening comprehension. Importantly, the effects (standardized regression 72 

weights) were similar in Kindergarten and Grade 2, indicating l stability over time. However, 73 

these findings only demonstrate that theory of mind is a concurrent predictor of listening 74 

comprehension i.e., that theory of mind has a concurrent effect on listening comprehension, 75 

and that this is consistent across developmental timeframes. The findings do not tell us 76 

anything about theory of mind as a longitudinal predictor i.e., whether earlier theory of 77 

mind development helps children to develop better future listening comprehension. 78 

 79 

To date, only one researcher has examined the effects of earlier theory of mind on later 80 

listening comprehension (Ebert, 2020a; Ebert 2020b). Ebert (2020a) conducted longitudinal 81 

work in a study spanning ten years with German speaking children. The findings showed 82 

that earlier theory of mind at five years (mean = 5;6 years) had no effect, either directly or 83 

indirectly via later language ability, on later listening comprehension 7 years later, aged 12 84 

(mean = 12;8 years). Instead, only children’s advanced theory of mind at age 12 years (mean 85 

= 12;8 years) had a direct effect on listening comprehension 11 months later at age 13 86 

(mean = 13;7).  However, in a further longitudinal study, this time using the DIET model as a 87 

theoretical framework, Ebert (2020b) claimed that theory of mind measured at 5;6 years 88 

made a significant direct contribution to listening comprehension over 8 years later when 89 

children were aged 13;7. Yet, it is important to note here that this path was only marginally 90 

significant (p < .10). Given this inconsistent pattern of findings, further research is needed to 91 

explore these relationships.  Additionally, Ebert (2020a) and Ebert (2020b) did not assess 92 
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theory of mind at their first time points (mean age = 3;6 years) and so this research was 93 

unable to examine the effects of theory of mind in the preschool years on later listening 94 

comprehension, i.e. at  3-4 years - a critical time for theory of mind development (Perner, 95 

1991; Wellman, Cross, &  Watson, 2001). Examining early (preschool) theory of mind as a 96 

predictor of later listening comprehension was therefore a key aim of the current study.  97 

 98 

Current study  99 

The primary goal of this study was to examine the longitudinal relationship between theory 100 

of mind and listening comprehension by assessing theory of mind both concurrently and as 101 

a longitudinal predictor of listening comprehension. The current study sought to further 102 

develop recent work into the DIET model (Kim, 2020a) which has shown the relationship 103 

between theory of mind and listening comprehension to have stability over time, and recent 104 

work by  Ebert (2020a; 2020b) which provides some (although mixed) evidence for theory of 105 

mind as a longitudinal predictor of listening comprehension. The current study expanded 106 

the work of Kim (2020a) and Ebert (2020a; 2020b) in three main ways. Firstly, it extended 107 

the DIET model to a UK population. Secondly, our study  assessed theory of mind even 108 

earlier than Ebert’s most recent study (2020b), when children were in preschool (aged 3 to 4 109 

years of age) which is important because this is widely considered to be the most crucial age 110 

for the development of theory of mind (Perner, 1991; Wellman, et al., 2001;). Lastly, it 111 

looked both at theory of mind as a longitudinal temporally proximal, and, as a distal 112 

predictor of listening comprehension. This was done by including, within one model, a direct 113 

path from earlier theory of mind to later listening comprehension (a temporally distal 114 

predictor), and an indirect path from earlier theory of mind to later listening comprehension 115 
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via concurrent theory of mind (a temporally proximal predictor). In addressing these points, 116 

the current study aimed to replicate the finding of a  stable relationship between theory of 117 

mind and listening comprehension shown by Kim (2020a), but also to clarify if earlier theory 118 

of mind ability contributes additionally beyond this stability.  119 

 120 

The DIET model proposes a direct effect of theory of mind on listening comprehension at 121 

each age tested above and beyond the effects of current language abilities, as measured by 122 

standardised language testing. Kim (2020a) demonstrates stability over time of this 123 

relationship at ages 5 and 7.  This suggests a robust, direct effect of theory of mind on 124 

concurrent listening comprehension that reflects the benefits of improving theory of mind 125 

abilities at these ages. However, the source of this improvement is unclear; specifically, to 126 

what extent early (preschool) theory of mind ability is important. Theoretically, early theory 127 

of mind may indirectly contribute to later theory of mind ability and therefore indirectly 128 

benefit listening comprehension. Alternatively, there may be a direct contribution of early 129 

theory of mind over and above its concurrent effect on emerging listening comprehension 130 

i.e., there may be something important about early acquisition of theory of mind beyond 131 

this stability. Acquiring early theory of mind understanding may provide important 132 

additional experience of using theory of mind, for example when making sense of spoken 133 

passages, over and above the effects of later theory of mind understanding (see Atkinson, 134 

Slade, Powell and Levy, 2017, for a similar claim regarding the role preschool theory of mind 135 

in later reading comprehension). The DIET model as characterised by Kim et al. (2020a) does 136 

not distinguish between these two alternative accounts. 137 
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To reflect current thinking, the model structure used here was based on the most recent 138 

DIET model (Kim, 2020b; see Figure 1 ). First a cross-sectional (concurrent) model of 139 

listening comprehension when children were 5;11 years was tested (Time 2; Figure 1). Our 140 

aim, here, was to validate the DIET model for a UK population. Replicating the model in a UK 141 

sample is novel and provides important evidence for its robustness and generalizability 142 

(Duncan, Engel, Claessens, &  Dowsett, 2014; Koole &  Lakens, 2012). To our knowledge this 143 

was first study to fully replicate the model beyond the original research group as Ebert 144 

(2020b) tested only a section of the model. In line with previous work into the DIET model it 145 

was expected that the model would be a good fit and that theory of mind would make a 146 

direct contribution to listening comprehension.  147 

 148 

Next, a longitudinal model was run (Figure 2) in which earlier skills at age 4;1 years (Time 1) 149 

were tested for their ability to predict listening comprehension 22 months later at age 5;11 150 

years (Time 2). Importantly, this model included both a direct path from earlier theory of 151 

mind (Time 1) to later listening comprehension (Time 2), as well as an indirect path from 152 

earlier theory of mind to later listening comprehension via concurrent (Time 2) theory of 153 

mind. This was to test theory of mind as both a temporally proximal (i.e., concurrent) 154 

predictor and temporally distal (i.e., earlier) predictor of listening comprehension and would 155 

clarify whether earlier theory of mind ability contributes additionally to later listening 156 

comprehension over and above concurrent theory of mind. It was hypothesized that theory 157 

of mind would be both a temporally proximal and distal predictor of listening 158 

comprehension and therefore both these paths would be significant.  159 

 160 
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Material and methods 161 

Participants  162 

 163 

This study followed 147 (73 boys, 74 girls) UK children across 22 months from when they 164 

were in preschool (Time 1; mean age = 4;1 years, SD = 4.30, range = 3;2 - 4;9) to Year 1 165 

(Time 2; mean age = 5;11 years, SD = 4.07, range = 5;1 – 6;8). Initially, 204 children were 166 

recruited but there was an attrition rate of 28% (57 children), primarily because children 167 

changed circumstances. This compares favourably with other, similar longitudinal research 168 

(e.g., 28% in Consortium & Chiu, 2018 and 29% in Lonigan et al., 2000).  Children who left 169 

the project did not differ significantly from children who remained in the sample in terms of 170 

age and gender, nor vocabulary or non-verbal ability (as measured at Time 1). The only 171 

difference that should perhaps be noted is that children with English as an additional 172 

language (EAL) were significantly more likely to leave the study (χ(1) = 21.52, p <. 001) with 173 

62.5% of those who left having EAL. Only the 147 children with full data sets were used in 174 

the analysis.  175 

 176 

Children were recruited from South East England and North West England in two cohorts; 177 

Cohort 1 (n = 107) was recruited directly via schools, and Cohort 2 (n = 40) was recruited 178 

directly via parents. Distributional properties and correlations of all variables were highly 179 

similar for the two cohorts and therefore their data was combined for all analyses. Children 180 

primarily came from well-educated families; 69% (of the 76% of mothers who completed an 181 

SES questionnaire) of mothers had at least an undergraduate degree. Some children had EAL 182 

(24.5%; 17 languages represented). This proportion of EAL children roughly represents the 183 
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UK mean figures suggesting a 20.1% rate of EAL in UK classrooms (Department for 184 

Education, 2016).  185 

 186 

Measures  187 

 188 

Children’s theory of mind, vocabulary, knowledge of grammar and working memory were 189 

assessed at both time points. In addition, non-verbal ability was measured at Time 1 and 190 

listening comprehension, comprehension monitoring and inference making were assessed 191 

at Time 2.  As a key aim of our research was to replicate and extend the DIET model, 192 

therefore where possible measures were selected to be in line with this previous work (e.g., 193 

Kim 2020a).  194 

 195 

Theory of mind 196 

 197 

At Time 1, two first-order false belief tasks, the unexpected contents task (Hogrefe, 198 

Wimmer, &  Perner, 1986) ) and the unexpected locations task (Wimmer &  Perner, 1983), 199 

were administered to assess theory of mind, and at Time 2 the Strange Stories task (White, 200 

Hill, Happé, &  Frith, 2009) was used. The use of different types of theory of mind measures 201 

at the two time points was to ensure that measures were age appropriate and is consistent 202 

with other longitudinal studies into theory of mind (e.g. Atkinson, et al., 2017; Devine, 203 

White, Ensor, &  Hughes, 2016) including those examining listening comprehension (e.g. 204 

Ebert, 2020a).   205 

 206 
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For Time 1, in all analysis a composite of these two false belief tasks was used for the theory 207 

of mind variable. In the unexpected contents task children must recall their own false belief 208 

and attribute and explain the false belief of a character. Children were introduced to a 209 

character who was then taken out of sight while they were asked to predict the likely 210 

contents of a tube of “Smarties”. After the children had guessed, they were shown that the 211 

tube unexpectedly contained pencil crayons. The box was closed, and the children were 212 

asked again what was inside (control question). The control question needed to be 213 

answered correctly to gain credit on the test questions. The first test question required 214 

children to say what they thought was in the box before they looked inside (test question 1). 215 

The toy character was reintroduced with a reminder that the character had not seen inside 216 

the box. Children were then asked what the toy character would say was in the tube (test 217 

question 2) and why she would say this (test question 3; justification question). Children 218 

were awarded one point per correct test question (maximum score: 3). As the scoring of this 219 

measure required a judgment decision, 25% was scored by a second researcher and Cohen’s 220 

Kappa was calculated. Agreement was excellent with 96% of total agreement (Kappa = .94, 221 

Altmann, 1990).  222 

 223 

The unexpected locations task requires children to predict and explain a character’s false 224 

belief about a transferred object. The children watched the experimenter narrating a story 225 

with small dolls where one character (Sally) was shown to play with a ball before placing it in 226 

a blue box and leaving the scene. Next another character (Anthony) was introduced and 227 

shown to go into the blue box, pick the ball up and play with it, and afterwards place the ball 228 

in the red box. On Sally’s return children were asked the test question requiring them to 229 
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state where Sally would look for her ball first and also give a justification for their answer. 230 

This was followed by two control questions which needed to be answered correctly to gain 231 

credit for the test questions. Children were awarded one point for answering the test 232 

question correctly (blue box) and a further point for an appropriate justification if the test 233 

question had been answered correctly. The maximum score was two.  Again, 25% was 234 

scored by a second researcher and agreement was excellent (98%, Kappa = .96). For Time 1, 235 

the theory of mind variable was created using a composite of the unexpected contents task 236 

and the unexpected locations task, therefore the overall maximum score for theory of mind 237 

at Time 1 was five.  238 

 239 

At Time 2 five of the eight belief-based misunderstanding stories were used from White, et 240 

al. (2009). These were Stories 1 and 2 which involve a double-bluff, Story 3 which involves 241 

deception, and Stories 7 and 8 which involve misunderstandings. These stories, devised by 242 

White, et al., (2009), are based on the initial work by Happé (1994) and successful 243 

performance required children to attribute mental states to a story character to explain 244 

their behaviour. Each story included a sequence of three coloured cartoon pictures with an 245 

audio narration, presented on a tablet. After each story, the researcher asked a 246 

corresponding question to assess whether the child had understood the misunderstanding, 247 

or the untruth told. Although this task was originally designed for slightly older children (7-248 

12 years) it has been used successfully with children of a similar age (5- and 6-year-olds) by 249 

other researchers, for example Kirk et al., (2015) and O’Hare, Bremner, Nash, Happé, & 250 

Pettigrew (2009). Responses were scored in line with White, et al. (2009) with no points 251 

awarded for irrelevant, or factually incorrect responses. One point was given for correct 252 
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factual information but in the absence of full understanding of the lie or misunderstanding 253 

and its consequence. Two points were given if an answer showed an advanced 254 

understanding of the character's beliefs or motives. The total possible score was 10. Again, 255 

25% were scored by a second researcher with excellent agreement between scoring (87%, 256 

Kappa = .83).  257 

 258 

Vocabulary 259 

 260 

At both time points receptive vocabulary was measured using the long form of the British 261 

Picture Vocabulary Scale: Third Edition (BPVS-III; Dunn &  Styles, 2009). In line with standard 262 

protocol, children listened to a word spoken by the researcher and were asked to indicate 263 

the word’s meaning by pointing to one of the four coloured pictures. At both time points 264 

the maximum score was 168.   265 

 266 

Knowledge of grammar  267 

 268 

Knowledge of grammar was measured using the sentence structure subset of the Clinical 269 

Evaluation of Language Fundamentals-Preschool 2UK  (CELF-Preschool 2; Semel, Wiig, &  270 

Secord, 2004) at Time 1 and the same subset of the Clinical Evaluation of Language 271 

Fundamentals-4UK (CELF-4; Wiig, Secord, &  Semel, 2006) at Time 2. In line with standard 272 

protocol, children listened to a spoken sentence and were asked to point to one of four 273 

coloured pictures which depicted that sentence. For Time 1 the maximum score was 22 and 274 

26 at Time 2.  275 

 276 
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Working memory 277 

 278 

At both time points the reverse word span task (Slade & Ruffman, 2005) was used to 279 

measure working memory. This is a modified version of the Backwards Digit Span task (Davis 280 

& Pratt, 1995). This oral task required children to reverse short sets of words spoken by the 281 

researcher. Following practice trials, at Time 1 the test trials included three sets of two 282 

words e.g. “scarf – coat”, and three sets of three words e.g. “plane – dog – pear”. At Time 2 283 

there was an addition trial of three words. Children were awarded one point for correctly 284 

reversing two words, and two points for correctly reversing three words, and for trials of 285 

three words, a half point was given for reversing two words that were not adjacent. 286 

Therefore, the maximum score was nine at Time 1, and 11 at Time 2. 287 

 288 

Inference making  289 

 290 

At Time 2 only, inference making was measured using an oral story which required the 291 

ability to make both local coherence inferences and global coherence inferences. The story 292 

used was entitled “A new pet” and was developed by Consortium and Muijselaar (2018) 293 

based on research with older children (Cain & Oakhill, 2014; Cain & Oakhill, 1999). Children 294 

were required to answer the eight inference questions, following the story's narration by 295 

the researcher. Four questions involved local inferences and four required children to make 296 

global inferences. For example, children were asked the question “What sort of animal was 297 

Sparky?” and had to infer he was a dog from the knowledge that he was soft, furry and 298 

playful and had a kennel. The maximum total score was eight. Internal consistency for the 299 

present sample was α =.60.   300 

 301 
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Comprehension monitoring  302 

At Time 2 only, comprehension monitoring was measured by children’s ability to monitor if 303 

six oral stories made sense. The six stories (as used by Yeomans-Maldonado, 2017) were 304 

read aloud by the researcher. Following each story children judged whether the story “made 305 

sense” or “did not make sense”. For example, one of the stories that did not make sense first 306 

stated that it was a girl’s sixth birthday, and later that she had ten candles on her birthday 307 

cake. The maximum possible score was six. Three of the stories "made sense" and three "did 308 

not make sense". Internal consistency for the present sample was α =.73.  309 

 310 

Non-verbal ability  311 

 312 

Non-verbal ability was controlled for in all models. At Time 1 only, the block design subset of 313 

the Wechsler Preschool and Primary Scale of Intelligence - Third Edition (WPPSI-III; 314 

Wechsler, 2002) was used to assess non-verbal ability. Here children were required to 315 

recreate several geometric patterns of increasing difficulty using coloured blocks. The 316 

maximum score was 40. 317 

 318 

Listening comprehension 319 

 320 

At Time 2 listening comprehension was assessed using two measures, the Neale Analysis of 321 

Reading Ability-Second Revised British Edition Form 1 (NARA-II; Neale, 1999) and the 322 

listening comprehension subset of the Oral and Written Language Scales (OWLS-II; Carrow-323 

Woolfolk, 2011). The two measures were significantly related (r = .62, p < .001).  Using two 324 

measures of listening comprehension is in line with all other work into the DIET model and 325 
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allowed us to capture all of what listening comprehension encompasses i.e., the 326 

understanding of both individual phrases and sentences (through the OWLS), as well as 327 

larger elements of discourse (through the NARA). 328 

 329 

The NARA was originally designed to measure reading comprehension but has also been 330 

used as a measure of listening comprehension whereby stories are read aloud to participant 331 

by the researcher and children are asked questions to gauge their comprehension of the 332 

story (as used by Bowyer‐Crane, et al., 2008; Cain &  Bignell, 2014; Nation, Cocksey, Taylor, 333 

&  Bishop, 2010). All passages used were fiction and told stories about the protagonist’s 334 

actions.  For example, a story about a girl called Kim, who was on her way to school when 335 

she saw two children on bikes crash into each other. Kim ran to help, only to find out from 336 

the children that they were taking part in a staged road safety lesson. The comprehension 337 

questions consisted of both literal questions (e.g. “Where was Kim going?”) and inferential 338 

questions (e.g. “How do you think Kim felt?”).  Scoring was similar to that used by Nation, et 339 

al., (2010) and ranged from 0-44. 340 

 341 

The OWLS listening comprehension subset assesses comprehension of sentences and short 342 

passages and consists of 130 items, arranged in increasing order of difficulty. Each item was 343 

presented by reading the verbal stimulus aloud while the child looked at four coloured 344 

pictures numbered 1 to 4. An early example of an item is: “Show me the girl saying, ‘good-345 

bye’”, to which the child had to select the meaning from: a picture of a girl putting her coat 346 

on, a girl hurrying along a path waving to a woman (correct answer), a boy getting into a car 347 

as he waves at a man, and a girl and woman planting flowers in a garden. A later example is: 348 
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“The boy to whom the girl with the broken arm had given a football brought her a glass of 349 

water”, to which the child had to select the meaning from: a picture of a girl talking to a boy 350 

with a broken arm holding a ball, a picture of a boy giving a girl with a broken arm and a ball 351 

a glass of water, a picture of a boy with a ball and a girl with a broken arm talking, and a 352 

picture of a girl with a broken arm being given a glass of water by a boy with a ball (correct 353 

answer). The test was administered in line with standard protocol. The maximum total score 354 

was 130. 355 

 356 

Procedure  357 

 358 

At both time points children were tested individually in a quiet area either outside their 359 

classroom (Cohort 1) or within their home (Cohort 2). Children were initially tested in 360 

preschool (Time 1) and again 22 months later when they were in Year 1 (Time 2). Testing 361 

was part of a wider study whereby other measures were also administered. At each time 362 

point children either took part in two 20-minute sessions (Cohort 1) or one 40 -to- 60-363 

minute session (Cohort 2). Within these sessions the administration of measures was fully 364 

counterbalanced.  365 

 366 

Data analysis strategy 367 

 368 

The primary data analysis strategy was structural equation modelling (SEM) using AMOS 369 

Version 26 (Arbuckle, 2016). Observed variables were used for all language and cognitive 370 

skills except listening comprehension where a latent variable was created consisting of two 371 

measures (NARA and OWLS).  The use of this latent variable to measure listening 372 

comprehension was in line with Kim (2020a; 2020b) and all other previous work on the DIET 373 
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model.  Model fits were evaluated by using the chi-square statistic (χ2), comparative fit 374 

index (CFI), Tucker-Lewis Index (TLI), and root mean square error of approximation (RMSEA). 375 

A non-significant chi-square, CFI and TLI values equal to or greater than .95 and RMSEA 376 

values below .08 indicate an excellent model fit (Kline, 2015). Typically, CFI and TLI values 377 

greater than .90 are considered to be good and below this poor, and RMSEA values greater 378 

than .10 indicate a poor fit (Kline, 2015). In all models age and Time 1 non-verbal ability was 379 

controlled for by entering these variables into the model first in line with the standard 380 

procedure of AMOS SEM (Arbuckle, 2016), however, models were also re-run without the 381 

control variables.  382 

 383 

Results  384 

 385 

Descriptive and preliminary analysis  386 

 387 

Table 1 shows descriptive statistics including means, standard deviations, minimum values, 388 

maximum values, skewness and kurtosis for each variable. Correlations between measures 389 

are displayed in Table 2. As outlined in Table 1, there was some minimal missing data 390 

therefore, full information maximum likelihood estimation was used for all further analysis. 391 

All variables were normally distributed as indicated by skewness (± 1) and kurtosis values 392 

(±2), with the exception of working memory at Time 1. Pearson correlations were calculated 393 

for all variables and are reported in Table 2. However, for Time 1 working memory 394 

Spearman’s rank was also calculated but as these were very similar to the Pearson 395 

correlation only Pearson is reported here.  396 

 397 
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Skewness and kurtosis met the normality assumption for SEM (e.g. skewness < +3/-3 and 398 

kurtosis values <10/-10; Kline, 2005) and therefore SEM models could be run. Correlations 399 

are shown in Table 2; theory of mind measures at Time 1 and Time 2 were weakly to 400 

moderately related to listening comprehension measures at Time 2 (.28 ≤ rs ≤ .32).  401 

 402 

 403 

 404 

 405 

 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 

 414 

 415 

 416 



21 
 

  

Table 1  

Descriptive statistics  

Variable N Min-Max Mean (SD) Skew Kurtosis 

T1 ToM 147 0-5 2.14 (1.68) .23 -1.10 

T1 BPVS 147 10-102 54 (17.43) -.11 -.52 

T1 CELF  146 0-21 11.99 (4.41) -.63 -.09 

T1 WM 146 0-8 1.09 (2.17) 1.88 2.17 

T2 ToM (SS) 146 0-8 2.41 (1.53) .87 1.06 

T2 BPVS 147 48-130 88.03 (12.67) .12 1.22 

T2 CELF 147 7-26 20.71 (3.67) -.93 1.01 

T2 WM 147 0-11 7.01 (3.44) -.42 -1.10 

T2 Inference 145 0-8 4.29 (1.89) -.22 -.65 

T2 Comp mon  146 0-5 2.80 (.99) .15 -.26 

T2 NARA 146 1-16 6.80 (3.52) .67 -.32 

T2 OWLS 147 36-104 65.28 (13.26) .56 -.16 

T1 WPPSI 147 0-32 16.31 (5.99) -.41 .25 

Note. All scores are raw scores expect T1 ToM which is a composite of the two theory of 
mind measures. T1 = Time 1; T2 = Time 2; Min–Max = minimum–maximum; Skew = 
skewness; ToM = theory of mind; BPVS = British Picture Vocabulary Scale; CELF = Sentence 
Structure Subset of the Clinical Evaluation of Language Fundamentals; WM = reverse word 
span task measure of working memory; SS = Strange Stories; Inference = inference making 
stories; Comp mon = comprehension monitoring stories; NARA = Neale Analysis of Reading 
Ability; OWLS = Listening Comprehension subset of the Oral and Written Language Scales; 
WPPSI = Block Design subset of Wechsler Preschool & Primary Scale of Intelligence.  
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Table 2  

Correlations between all variables  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. T1 ToM  -               

2. T1 BPVS .36** -              

3. T1 CELF .45** .65** -             

4. T1 WM .36** .41** .41** -            

5. T2 ToM  .45** .38** .38** .43** -           

6. T2 BPVS .43** .59** .57** .35** .35** -          

7. T2 CELF .26** .46** .38** .19* .28** .47** -         

8. T2 WM .42** .47** .51** .44** .39** .52** .40** -        

9. T2 Inference .23** .45** .39** .20* .16 .37** .20* .22** -       

10. T2 comp mon .10 .20* .22**  .15 .15 .19* .13 .20* .11 -      

11. T2 NARA .32** .39** .36** .46** .29** .32** .23** .41** .43** .20* -     

12. T2 OWLS  .32** .40** .41** .34** .28** .43** .28** .38** .49** .28** .62** -    

13. T1 WPPSI .29** .61** .47** .38** .36** .47** .33** .42** .29** .18*  .41** .30** -   

14. T1 Age  .08 .13 .16 .21* .14 .13 .17* .12 .03 -.04 .06 -.02 .15 -  

15. T2 Age  .001  .16 .13 .10  .18 .12  .23** .15 .07  .002  .03 -.005 .14 .83**  - 

Note. p <.05 = *, p <.001 = **. ToM = theory of mind; BPVS = British Picture Vocabulary Scale; CELF = Sentence Structure subset of the Clinical 
Evaluation of Language Fundamentals ; WM = reverse word span task measure of working memory; Inference = inference making stories; 
Comp mon = comprehension monitoring stories; NARA = Neale Analysis of Reading Ability; OWLS = Listening Comprehension subset of the Oral 
and Written Language Scales;  WPPSI = Block Design subset of Wechsler Preschool & Primary Scale of Intelligence. 
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Main analysis  

 

First a cross-sectional model of listening comprehension when children were 5;11 years 

(Time 2) was tested (Figure 1). Next a longitudinal model was run (Figure 2) in which earlier 

skills aged 4;1 month (Time 1) were tested for their ability to predict listening 

comprehension aged 5;11 years (Time 2). This model included both a direct path from 

earlier theory of mind (Time 1) to later listening comprehension (Time 2; distal path), as well 

as an indirect path (proximal path) from earlier theory of mind to later listening 

comprehension via concurrent (Time 2) theory of mind.  

 

Cross-sectional analysis  

 

The cross-sectional model is shown in Figure 1. Multivariate normality assumptions of 

variables in the model were checked and were not violated. The model had an excellent fit: 

χ2(7) = 9.11, p = .25; CFI = .99, TLI = .96, RMSEA = .06. Standardized path coefficients are 

shown in Figure 1 and all control for concurrent age and non-verbal ability (WPPSI scores). 

Importantly, theory of mind (β = .24, p = .01) was independently related to listening 

comprehension.  

 

 

 

 

 



24 
 

  

Fig 1: Cross-sectional model for predicting Time 2 listening comprehension using Time 2 
skills after controlling for Time 2 age and Time 1 non-verbal ability. Solid paths are 
statistically significant at p < .05; dashed paths are not statistically significant. Two-sided 
arrows represent covariances. Memory = working memory, Grammar = grammatical 
knowledge, Comp Mon = comprehension monitoring, ToM = theory of mind, Inference = 
inference making.  

 

 

Longitudinal analysis  

 

The longitudinal model is shown in Figure 2. Multivariate normality assumption of variables 

in the model were checked and were not violated. The model fit had a good to excellent fit: 

χ2(13) = 16.36, p = .23; CFI = .99, TLI = .97, RMSEA = .04. Standardized path coefficients are 

shown in Figure 2 and all control for Time 1 age and non-verbal ability (WPPSI score). 

Importantly, Time 1 theory of mind was not independently related to Time 2 listening 

comprehension (β = .09, p = .35), but Time 2 theory of mind was (β = .17, p < .05). 

Moreover, Time 1 ToM and Time 2 ToM were independently related (β = .23, p < .05).  
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Fig 2: Longitudinal model for predicting Time 2 listening comprehension using Time 1 skills 
after controlling for Time 1 age and non-verbal ability. Solid paths are statistically significant 
at p< .05; dashed paths are not statistically significant. Two-sided arrows represent 
covariances. Memory = working memory, Grammar = grammatical knowledge, Comp Mon = 
comprehension monitoring, ToM = theory of mind, Inference = inference making. 

 

 

Further analysis  

 

Age and non-verbal ability were controlled for in both models. This was because, non-verbal 

ability consistently correlated with other variables, and age is a common control variable. 

However, as a check the two models were also run without controlling for age and non-

verbal ability. When this was done the model fits did not change (i.e. the fit for the cross-

sectional model was still excellent: χ2(5) = 4.75 p = .45; CFI = 1.00, TLI = .1.05, RMSEA < .001. 

, and the longitudinal model was still a good to excellent fit: χ2 (9) = 12.17, p = .20; CFI = .99, 

TLI = .96, RMSEA = .05). Standardized path coefficients also remained very similar, for 

example in the cross-sectional model theory of mind and listening comprehension were still 
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independently related (β = .27, p = .01), and in the longitudinal model Time 1 theory of mind 

was still not independently related to Time 2 listening comprehension (β = .12, p = .27).  

 

In order to check there were no differences between the EAL children and their monolingual 

peers, multi-group analysis was used in AMOS to compare the fits of models for EAL children 

to English only speaking children. Neither models were found to fit significantly differently 

for these two groups. 

 

Discussion  

In the current study we aimed to gain further insight into the longitudinal relationship 

between theory of mind and listening comprehension in young children. Specifically, using a 

direct and indirect model we assessed theory of mind as a longitudinal or concurrent 

predictor of listening comprehension. This study builds on the recent work of Kim (2020a) 

and Ebert (2020a; 2020b) as it aimed to replicate the stability of the relationship between 

theory of mind and listening comprehension shown by Kim (2020a), and also to clarify if 

earlier theory of mind ability contributes additionally beyond this stability. We used the DIET 

model (e.g. Kim, 2017, 2020b) as a theoretical framework as this is the most comprehensive 

(and robustly tested) model of listening comprehension and its subskills, and importantly is 

the first model to include theory of mind.  
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Validation of the DIET model for a UK population 

  

Concurrent findings (see Figure 1) supported the DIET model (Kim, 2020a) as our model was 

shown to have an excellent fit for a UK population at 5;11 years (Year 1). This is notable 

because until now the DIET model has not been fully tested outside of this research group 

and beyond US and Korean populations. This reinforces the DIET model as the most 

comprehensive and robustly tested model of listening comprehension and its subskills. This 

is important as Duncan, et al. (2014) stress the need for replication studies to provide 

evidence for robustness and generalizability in developmental psychology.  

 

Crucially, in our model the significant path shown in the DIET model from theory of mind to 

listening comprehension (e.g. Kim, 2017, 2020a) was replicated. This strengthens the claim 

that theory of mind is important for listening comprehension (Ebert, 2020a; Kim, 2015, 

2016, 2017, 2020a, 2020b; Pelletier, et al., 2015). Theory of mind perhaps aids listening 

comprehension because it can help the listener with the social information within a passage 

(Kim, et al., 2016). Additionally, both skills are concerned with the building of mental models 

(Kintsch, 1988; Perner, 1991), and therefore children who are adept at building mental 

models to understand the social world can use these skills when building a mental model of 

a passage of text during listening comprehension. In our study, the outcome measures of 

listening comprehension (NARA and OWLS) both required children to comprehend social 

information of characters from the passages, including building increasingly more complex 

mental models to understanding who did what and why. Our findings therefore support this 

theoretical suggestion of how theory of mind aids comprehension.  
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Beyond theory of mind, most paths within the model were also replicated. For example, 

both the significant path from inference making to listening comprehension, and the non-

significant path from comprehension monitoring to listening comprehension were 

consistent with Kim (2020a). This provides support for the DIET model as a whole and shows 

that it can be generalised beyond the US and Korea to a UK younger population.   

 

Theory of mind as a longitudinal predictor of listening comprehension  

 

The longitudinal analysis aimed to test theory of mind as both a temporally proximal 

(concurrent) and a temporally distal (longitudinal) predictor of listening comprehension. In 

order to do this a model was run (Figure 2) which included both a direct path from earlier 

theory of mind (Time 1) to later listening comprehension (Time 2), as well as an indirect 

path from earlier theory of mind (Time 1) to later listening comprehension (Time 2) via 

concurrent theory of mind (Time 2). It was hypothesized that theory of mind is both a 

temporally proximal and distal predictor of listening comprehension and therefore both the 

indirect (proximal) and direct (distal) path would be significant. Assessing theory of mind as 

a longitudinal distal predictor extends the work of Kim (2020a) who confirmed only stability 

over time in the relationship between theory of mind and listening comprehension. If theory 

of mind is a direct longitudinal predictor of listening comprehension, then improving 

children’s earlier theory of mind will directly help with their later listening comprehension.  

 

The hypotheses were only partially supported. There was no evidence for theory of mind as 

a temporally distal predictor of listening comprehension because the direct path from 

earlier theory of mind (Time 1) to later listening comprehension (Time 2) was non-
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significant. There was, however, evidence for theory of mind as a temporally proximal 

predictor of listening comprehension as the indirect path from earlier theory of mind (Time 

1) to later listening comprehension (Time 2) via concurrent theory of mind (Time 2) was 

significant. In other words, the path from Time 1 theory of mind to Time 2 theory of mind 

was significant, and the path from Time 2 theory of mind to Time 2 listening comprehension 

was significant. These findings suggest that although early theory of mind indirectly affects 

later listening comprehension via later theory of mind, improving children’s earlier theory of 

mind will not help with their later listening comprehension directly. In general, concurrent 

theory of mind remains important for listening comprehension.  

 

It was hoped that the findings would both support and extend the recent work of Kim 

(2020a) who found there to be stability between kindergarten and Grade 2 in the effects of 

theory of mind on listening comprehension, but who did not explore theory of mind as a 

longitudinal predictor of listening comprehension. The findings do support Kim (2020a) in 

that they show evidence for the stability of the relationship between theory of mind and 

listening comprehension because they provide evidence for the relationship at 5;11 years. 

The current study also goes beyond that of Kim (2020a) as it provides evidence that earlier 

theory of mind does not directly predict listening comprehension. Thus, earlier theory of 

mind ability does not seem to contribute additionally beyond this stability.   

 

The findings also have a bearing on Ebert’s work (2020a; 2020b). In one study, Ebert (2020a) 

found that earlier theory of mind at 5;6 years had no direct effect on later listening 

comprehension at the age of 12;8 years. However, in another study, Ebert (2020b) found 
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that theory of mind measured at 5;6 years did make a (marginally) significant (p< .10) direct 

contribution to listening comprehension 8 years later. It should be noted however, that 

Ebert (2020b) only tested a section of the DIET model leaving out measures of inference 

making and comprehension monitoring. It is unclear therefore whether ToM would still 

make a direct contribution to later listening comprehension over and above these other 

higher order skills. Our finding of no direct relationship between earlier ToM (at 4;1 years) 

and later listening comprehension at (5;11 years) is clearly consistent with the lack of a 

direct link shown in Ebert (2020a).  These consistent findings, taken across the different age 

ranges, suggests that theory of mind is not a direct longitudinal predictor of listening 

comprehension. It is worth noting however that Ebert (2020a) did show a direct longitudinal 

effect with older children across a short time period (11 months). Given our finding for a 

clear concurrent effect of ToM on listening comprehension, it is possible that 11 months, in 

this older age group, is more akin to a concurrent effect shown at a younger age which is a 

period of more rapid developmental change. To explore this future work should look at 

different longitudinal timeframe lengths.  

 

Our findings suggest that theory of mind is a concurrent but not a direct longitudinal 

predictor of listening comprehension, rather, preschool theory of mind, predicts later theory 

of mind which in turn, predicts concurrent listening comprehension at the second time 

point. Theoretically a direct effect of Time 1 theory of mind on later listening 

comprehension is plausible. Early acquisition may provide important additional experiences 

in using theory of mind in making sense of spoken passages (e.g., Atkinson et al., 2017), 
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which make a direct contribution to later listening comprehension over and above 

contributions of later theory of mind.  However, this was not supported in the current study.  

 

Limitations and further directions    

It is possible that the lack of an earlier direct effect reflects different measures of theory of 

mind used at the different time points.  Measures were chosen to be age-appropriate and 

are well used at these ages (e.g. Atkinson, et al., 2017; Devine et al, 2016), however it is 

plausible that these different types of theory of mind tasks are not measuring theory of 

mind in the same way (White, et al., 2009). Although not explicitly stated, the DIET model is 

assumed to view theory of mind as a broadly unitary construct which is tapped in 

comparable ways by measures at earlier and later ages. However, research presents mixed 

findings over whether false belief tests and more advanced measures of theory of mind 

measure the same underlying ability (Brent, Rios, Happé, & Charman, 2004; Mitroff, Sobel, 

& Gopnik, 2006), with some arguing that the underlying abilities assessed by these 

measures form, at best, a variety of loosely related social-cognitive skills (Hayward & Homer 

(2017). Therefore, whilst the Strange Stories were selected to tap the representation of 

belief-based misunderstandings, it can be argued that this task draws on more advanced 

and complex understanding of mental states beyond simple understanding of belief. These 

more advanced tasks are also more linguistically challenging, perhaps in ways that fail to be 

captured by the standardised language measures administered in this study and overlap 

somewhat with the demands of the outcome measure (listening comprehension).  Taken 

together, these may explain the differences across longitudinal timeframes in the results of 
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Ebert (2020a) and the current study. More longitudinal studies are needed to further 

examine these issues.  

 

In addition to the limitation discussed above, there are several other points to consider, 

many of which concern the measures used by the study. The outcome measures of listening 

comprehension (NARA and OWLS) were chosen to reflect previous work into the DIET model 

(e.g. Kim, 2020a) as a key aim of our study was to replicate and extend this model. Similarly, 

the skills of inference making and comprehension monitoring were included in our study to 

reflect the original DIET model, and measures were chosen accordingly. However, a 

limitation of both this study and the DIET model is that measures of inference making and 

comprehension monitoring can be considered similar to the measures of listening 

comprehension. For example, the inference making measure used here required children to 

listen to an oral passage and answer inference-based questions, and both the NARA and 

OWLS measures of listening comprehension at times required children to make inferences 

in order to answer correctly. Therefore, although beyond the remit of this current study, 

future research may wish to replicate the DIET model but with an effort to ensuring there is 

less overlap between measures.  

 

All skills in the models were measured by observed variables (i.e. a single measure) but to 

reduce measurement error it would have perhaps been better to use latent variables 

(Russell, Kahn, Spoth, &  Altmaier, 1998) i.e. several measures per skill. This said, although 

this would have been better from a measurement perspective it would have meant 

administering more measures to children at each time point which could have led to fatigue 
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and therefore may have affected reliability of measures, particular at Time 1 when children 

were very young.  

 

Future research should aim to assess reading comprehension in the same way that listening 

comprehension has been explored here. In parallel with models of listening comprehension 

the DIET research team additionally explore a similar model of reading comprehension 

which also includes a place for theory of mind (e.g. Kim, 2015, 2020a, 2020b), but as of yet 

this has not been explored longitudinally. Ebert (2020b) do begin to explore this but as with 

their listening comprehension analysis, only a section of the original model is tested.  It is of 

crucial importance to continue to develop our understanding of the subskills of listening and 

reading comprehension and their early longitudinal predictors (Hjetland, Brinchmann, 

Scherer, Hulme, &  Melby-Lervåg, 2020) given the social and educational benefits of 

strengthening early reading (Florit &  Cain, 2011; Massonnié, Bianco, Lima, &  Bressoux, 

2019).  

 

Conclusions  

 

Overall, this study improves our understanding of the relationship between theory of mind 

and listening comprehension, specifically building on recent work by Kim (2020a) and Ebert 

(2020a; 2020b). The study validates the DIET model to a UK population, demonstrating that 

within this model concurrent theory of mind significantly and directly relates to listening 

comprehension. This research also replicates the stability across time of the relationship 

between theory of mind and listening comprehension presented by Kim (2020a). However, 

it suggests that earlier theory of mind ability does not contribute additionally beyond this 
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stability. That is, it presents evidence that earlier theory of mind in preschool does not have 

a direct effect on listening comprehension 22 months later. Helping children's theory of 

mind at any age, is likely to be beneficial for their concurrent listening comprehension, but 

early work specifically on this ability does not necessarily provide additional benefits later in 

their developmental trajectory. 
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