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Abstract
Instruments that enable the assessment and monitoring the development of narrative listening comprehension still during preschool favor the identification of development levels and possible (risks for) difficulties or Language Disorders. The aim of the present study was to investigate validity and reliability evidence of the Narrative and Listening Comprehension Test (TECONAR). Fifty children between 4 and 6 years old participated in the study (Mage=5.00, SD=0.65) in preschool at three public schools in South Brazil. Comparisons of performance in TECONAR by age/grade (Kindergarten A - 4yo and B - 5yo) were carried out through Mann-Whitney Tests as well as correlations (Spearman) between the instrument scores on one side, and the age, performance in cognitive functions and family variables on the other side. In order to verify the reliability evidence of the instrument, internal consistency and Cronbach’s alpha coefficient were analyzed. Both groups per school grade had significant differences regarding the literal and inferential questions of TECONAR. Some variables of TECONAR correlated with vocabulary and working memory, for example, as well as other variables, such as those regarding family environment. Reliability evidence was appropriate. The instrument is promising to assess listening comprehension of narratives in Brazilian preschoolers.
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RESUMO
Instrumentos que permitem a avaliação e o monitoramento do desenvolvimento da compreensão oral de narrativas ainda na educação infantil favorecem a identificação de níveis de desenvolvimento e possíveis (risco de) dificuldades ou Transtornos de Linguagem. O objetivo do presente estudo foi investigar evidências de validade e confiabilidade do Teste de Compreensão Auditiva de Narrativas (TECONAR). Cinquenta crianças de 4 a 6 anos participaram do estudo (Média de Idade=5,00, DP=0,65) em três escolas públicas de educação infantil no Sul do Brasil. Comparações de desempenho no TECONAR por idade/série (Jardim A - 4 anos e Jardim B - 5 anos) foram realizadas por meio de Testes de Mann-Whitney, bem como correlações (Spearman) entre as pontuações do instrumento, por um lado, e a idade, desempenho em funções cognitivas e variáveis familiares, por outro lado. Para verificar as evidências de confiabilidade do instrumento, foram analisadas a consistência interna e o coeficiente alfa de Cronbach. Ambos os grupos por ano escolar apresentaram diferenças significativas em relação às questões literais e inferenciais do TECONAR. Algumas variáveis do TECONAR correlacionaram-se com vocabulário e memória de trabalho, por exemplo, assim como outras variáveis, como aquelas referentes ao ambiente familiar. As evidências de confiabilidade demonstraram-se adequadas. O instrumento mostra-se promissor para avaliar a compreensão oral de narrativas em pré-escolares brasileiros.
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Validity and Reliability Evidence of the Narrative and Listening Comprehension Test (TECONAR) for Brazilian preschoolers
Introduction
Instruments that enable the assessment and monitoring the development of narrative listening comprehension still during preschool favor the identification of development levels and possible (risks for) difficulties or Language Disorders. When difficulties are identified, they might be previous indicators for future academic impairments, such as the process of reading and writing. This assessment enables us to design early preventive interventions, as well as monitor the child’s progress (Souza & Cáceres-Assenço, 2020). The objective of the present study is investigating the validity and reliability evidence of a new instrument to measure listening comprehension in Brazilian preschoolers.
Among the cognitive models that explain text language comprehension, the Construction-Integration Model by Kintch and collaborators (Kintsch, 1988, Kintsch & van Dijk, 1978) stands out. This model states that text comprehension initially takes place through perceptive and grammatical processes on a more superficial level. The symbols that compose the text need to be decoded in a linguistic mechanism that starts from the word, identifying its meaning and its function in the sentence. The smallest units of meaning in the text are called propositions and are categorized according to the level of relevance for comprehension (Kintsch, 1988; Kintsch & van Dijk, 1978). The propositions that correspond to the main ideas are called macropropositions and they compose the text macrostructure. The secondary propositions, though, which are important but not essential to the text core, are the micropropositions, which form the text microstructure. Still on a superficial level, the base text is formed, resulting from the sum of macro and microstructure. Listeners interpret each meaning unit that forms the text by making use of their linguistic and cognitive skills. Based on these interpretations and the base text, they build the situation model, which refers to a mental representation of the information in the original text. Finally, this representation is integrated to the listener’s previous knowledge so that comprehension can actually take place (Kintsch, 1988; Kintsch & van Dijk, 1978).
Besides the Construction-Integration Model, the language comprehension model proposed by Trabasso (Trabasso & van den Broek, 1985; Trabasso et al., 1989) can also be highlighted. Unlike the previous model, this one focuses on text comprehension as a narrative genre and ties comprehension more directly to reasoning and problem-solving processes carried out by the decoder.                                                                                                                                                                                                                                                                                                                      In Trabasso’s model (Trabasso & van den Broek, 1985), the minimum units of meaning in the text are also called clauses and have a cause and effect relationship among each other. This means that the different events narrated in the story are connected and form a causal relationship. This network is actually represented by the clauses and connections established among them. These connections are established by the listener based on the information selected as relevant, which are explained in the text from inference building. It is important to highlight that the cause and effect logic refers to the idea that an event in history only occurs when it is determined by the existence of another one (Trabasso & van den Broek, 1985).
Among the cognitive skills involved in the narrative listening comprehension process, vocabulary and lexicon are fundamental. More developed vocabulary skills facilitate the semantic organization and integration of words to form sentences, therefore narrative competence (Souza & Cáceres-Assenço, 2020). Text comprehension also involves the use of short-term memory, from which elements are temporarily stored and, in case they are selected as relevant, become long-term memory. On the other hand, the information contained in the long-term memory is prompted, depending on the incitement promoted by what is heard. Memory styles are in constant interaction in the language comprehension processes (Fonseca & Parente, 2006). Processing speed and executive functioning also play crucial roles in listening comprehension activities (Roazzi et al., 2015). There is a robust relationship between language and executive functions, in general, and between language and verbal working memory, in particular (Veraksa et al., 2020).
As the first and main development setting, stimuli related to the family context are relevant predictors of narrative listening comprehension skills in preschoolers. It is also important to highlight the increase of social relationships during childhood, which become more and more intense and demand more complex use, therefore greater command of the language (Muszkat & Rizzutti, 2018).  
This study aims to investigate validity and reliability evidence of the Narrative and Listening Comprehension Test (TECONAR) for Brazilian preschoolers. It analyzed the relationships among the TECONAR variables and the preschooler’s age, performance in vocabulary skills, short-term verbal memory, processing speed and executive functions, as well as scores in family context measures. 
Method
Participants

Fifty children between 4 and 6 years old participated in the study (M = 5, SD = 0.65), both genders (56% girls), in preschool at three public schools in Porto Alegre, Rio Grande do Sul, Brazil. In this group, 25 children were enrolled in Kindergarten A and 25 in Kindergarten B. Exclusion criteria were: reported intellectual disability and/or uncorrected hearing problems, according to reports by relatives or teachers. Children who were going through inclusion processes did not participate in the study either. Sociodemographic characteristics are shown in Table 1.

Table 1
Participants’ sociodemographic characteristics (n = 50)
	
	KA (n = 25)
	KB (n = 25)
	Total Sample

	Agea – M (DP)
	4.68 (0.47)
	5.5 (0.51)
	5.10 (0.65)

	Sex – n (%)
Fem
Male
	
16 (64%)
9 (36%)
	
12 (48%)
13 (52%)
	
28 (56%)
22 (44%)

	NSE (ABEP)b – n (%)
B1
B2
C1
C2 
D – E
	3 (12.5%)
9 (37.5%)
5 (20.8%)
7 (29.2%)
-
	1 (4%)
8 (32%)
8 (32%)
5 (20%)
3 (12%)
	4 (8.2%)
17 (34.7%)
13 (26.5%),
12 (24%)
3 (6%)

	GRTR!c – n (%)
Most resources
Several resources
Few resources
Lacks resources
	8 (32%)

12 (48%)

4 (16%)

1 (4%)
	4 (16%)

16 (64%)

5 (20%)

-
	12 (24%)

28 (56%)

9 (18%)

1 (2%)


Nota. KA = kindergarten A students; KB = kindergarten B students; M = mean; SD = standard deviation; Fem = female; Male = male; SEL = socioeconomic level; ABEP = Associação Brasileira de Empresas de Pesquisa;  GRTR = Get Ready to Read!
aAge expressed in years. b Socioeconomic classification, according to the Brazil Criterion of the ABEP Scale ABEP (2018). c Sample classification, according to the checklist applied (GRTR!)
Design and Procedures
This study was approved by the Research Ethics Committee (#3.217.099). All data collection was carried out in 2019. The children were asked to take part in the assessment and parents/guardians signed the Informed Consent (IC). Data was collected at two moments. Firstly, children’s parents/guardians were asked to answer a questionnaire on socioeconomic information and their children’s health status (Associação Brasileira de Empresas de Pesquisa - ABEP, 2018), as well as fill in a checklist (Get Ready To Read! - GRTR!) about reading and writing experiences in their homes. The second moment was a 40-minute individual assessment session with the child. TECONAR and other neuropsychological instruments, referring to the investigation of executive functions and comprehensive and expressive language were applied during the assessment session. The application of assessment instruments on the children was carried out in their schools, in a silent room specifically reserved for that. 
[bookmark: _92lje840z5de]Materials
- Narrative Listening Comprehension Test (TECONAR): composed of two tasks, retelling and questionnaire, which were requested to the examinee, in this order, after the narrative (via audio) of a fiction children’s text “O dia do abraço” (The Hug Day). The story was divided into 21 clauses, in which 8 of them were identified as belonging to the main chain. As it is a simpler narrative, only 4 macroproposition levels (macrostructures) were set out in the text: Setting; Establishing the problem; (3) Situation resulting from the problem and (4) Problem Resolution/Outcome. Firstly, open questions were asked (no alternatives provided). Depending on the child’s performance, questions were repeated in a multiple choice format (with alternatives as answers). Each question had 3 alternatives for an answer and the child was asked to say the right one. The percentage of correct answers was calculated, considering which ones referred to literal information and which ones were related to inferential information. In order to analyze the children’s performance, the following aspects were considered: (a) Scores for literal open questions; (b) Scores for inferential open questions; (c) Total score for open questions.  Zero was assigned for wrong answer, 1 for incomplete answer and 2 for correct answer. The following aspects were also considered: (d) Scores for literal closed questions; (e) Scores for inferential closed questions and (f) Total score for closed questions. At this second moment, zero was assigned for error and 1 for the correct alternative. Three variables were added in order to obtain the child’s general score in the instrument, combining their performance in the open and closed questions: (g) Scores for literal questions; (h) Scores for inferential questions; (i) General score for questions (0 - error in closed question, correct answer in closed question, 2 - correct answer in open question).
[bookmark: _qzwtfskyz2uo]- Questionnaire on Socioeconomic Information and Health Status (ABEP, 2018): Families fill in the questionnaire to assess the children’s socioeconomic condition, including the Brazil Criterion. Questions to investigate other aspects of the family context were included, such as school background, factors related to general health and children’s development.
[bookmark: _f23prv3jyhq][bookmark: _tyr6yi1h4hfx]- Checklist for Home Environment for Reading and Writing - Get Ready to Read! (GRTR!): composed of 37 statements (freely translated to Brazilian Portuguese), which must be characterized as true or false. The items refer to four dimensions: (1) materials to stimulate reading and writing, (2) reading and writing ations, (3) family reading habits and (4) actions to stimulate the child to read and write.
- Digit Span Task - direct and inverse order (DST) (Dias & Mecca, 2019a): The digit span represents a classic model to assess working memory. 
[bookmark: _gu3ttx4wecc7][bookmark: _fpnk26xwty0n]- Naming Test for Children (NTC) (Seabra et al., 2012): It assesses the capacity of individuals to produce lexical items by orally naming pictures shown by the examiner (expressive vocabulary). Its reduced version is composed of 60 drawings representing objects, animals and characters (Dias et al., 2012; Seabra et al., 2012).
- Trails Test for Preschoolers (TT-P) (Trevisan & Pereira, 2012; Trevisan & Seabra, 2012): Composed by two parts (A and B), which assess perception, visuomotor tracking, sustained action, processing speed and cognitive flexibility, the child must consider both types of different stimuli (dogs and bones) and establish the correspondence between the dof and its respective bone (correspondence by size), taking turns to connect them. The performance in each part must be measured in terms of sequence (number of items linked correctly until the first mistake was made) and connections (number of links done correctly, even after a mistake; Trevisan & Seabra, 2012). 
- Test of Word and Pseudoword Repetition (TWPWR) (Seabra, 2012): It assesses verbal short-term memory. The child must repeat words or pseudowords in the same sequence they were told by the examiner. It is composed of 16 items, 8 for the repetition of words and 8 for pseudowords. 
[bookmark: _5hxf33poexab][bookmark: _99zn5x6ivhu7]Data analysis
Initially, data was characterized based on descriptive statistical analyses. Non-parametric statistical analyses were carried out, once data did not follow a normal distribution. Mann-Whitney tests were performed in order to verify differences between all variables, according to samples from Kindergarten A or B. Wilcoxon repeated measure tests were also analyzed to verify scoring differences between literal and inferential questions in Kindergarten A, Kindergarten B and Total Sample. Friedman tests were also performed to investigate, in the same groups of children, differences in the number of inferences and reconstructions. Quantitative analyses were performed by SPSS 20.0 and the statistical significance level adopted was 5%. In addition, Spearman correlation tests were performed between the variables for retelling and questionnaire, the child’s age in months and the participant’s total score in the working memory cognitive variables (DST-DO, DST-IO e TWPWR),executive functions (TT-P [parts A and B] – sequences and connections) and vocabulary (NTC), as well as family variables (income, parents’ level of education, total score in the ABEP scale and the child’s reading and writing environment - GRTR!). The analysis proposed by Cohen (1998) followed: scores between 0.10 and 0.29 showed low correlation, while scores between 0.30 and 0.49 had moderate correlation. Scores between 0.50 and 1 showed strong correlation. In order to verify the instrument’s reliability evidence, internal consistency was analyzed by correlations between the questionnaire scores. Cronbach’s reliability score was also verified.
Ethical considerations
We have followed all the general and specific ethical Brazilian standards. Furthermore, we have followed the Universal Declaration of Ethical Principles for Psychologists, the International Ethical Guidelines for Biomedical Research Involving Human Subjects and the declarations of the ISP regarding ethical behavior at the time of submission.
Results
Validity Evidence of TECONAR
Comparison of performance between groups - Kindergarten A and B
Table 2 presents descriptive data regarding the children’s performance in the TECONAR test, per grade (Kindergarten A and B) and total sample, as well as comparisons between groups. According to the results, the performance of children in Kindergarten B (KB) is higher than the performance of children in Kindergarten A (KA) in most measures, except for the number of interferences. However, these performances in the TECONAR variables did not have a significant difference between groups. It is important to highlight that the lower the number of interferences and reconstructions, the higher the performance in language comprehension.
Observing the standard deviation in some variables (open questions, number of retold clauses in the main chain, number of inferences, number of reconstructions), the scores were high, exceeding the mean scores. Considering the results of minimum and maximum scores of each measure, in KA as well as KB, there was no maximum score in the items (maximum performance in open questions). However, in multiple choice literal questions (scores in closed literal questions) there were five children (KA and KB) that reached the maximum score. In multiple-choice inferential questions, (scores in closed inferential questions), a KB child reached maximum score. Considering the total score in the questionnaire with options (multiple choice - total scores for closed questions), only KB children reached the maximum score. It is important to observe that, regarding extra-story elements, there were more reconstructions and interferences than inferences in KA. In KB, though, there was a higher number of interferences, followed by inferences and then constructions. The maximum number of inferences made were two in KB and one in KA. Table 2 shows the performance in the TECONAR test (in all variables derived from the instrument), per grade and for the total sample, as well as group comparisons between KA and KB (Mann-Whitney test).

Table 2
Performance in the TECONAR test per school grade and for the total sample, and group comparisons between Kindergarten A and Kindergarten B
	Variables
	Kindergarten A (n = 25)
	Kindergarten B (n = 25)
	U
	P
	Total sample (n = 50)

	
	Mean (SD)
	Mdn
	Min
	Max
	MeanSD)
	Mdnn
	Min
	Max
	
	
	Mean (SD)
	Mdn
	Min
	Max

	SLOQ
	1.76 (2.16)
	1
	0
	7
	2.12 (2.36)
	1
	0
	7
	334.00
	0.65
	1.94 (2.25)
	1
	0
	7

	SIOQ
	1.80 (2.02)
	1
	0
	6
	2.00 (2.34)
	1
	0
	7
	325.00
	0.79
	1.90 (2.16)
	1
	0
	7

	TSOQ
	3.56 (3.94)
	2
	0 
	12
	4.12 (4.53)
	2
	0
	12
	331.00
	0.70
	3.84 (4.2)
	2
	0
	12

	SLCQ
	2.19 (1.04)
	2
	0
	4
	2.77 (1.01)
	3
	1
	4
	133.00
	0.21
	2.45 (1.05)
	2
	0
	4

	SICQ
	1.64 (0.93)
	1,5
	0
	3
	2.29 (0.91)
	2
	1
	4
	133.50
	0,10
	1.96 (0.96)
	2
	0
	4

	TSCQ
	4.00 (1.65)
	4
	0
	6
	5.17 (1.74)
	5
	2
	8
	98.00
	0.14
	4.58 (1.76)
	5
	0
	8

	STQ
(n = 50)
	3.08 (1.68)
	3
	0
	7
	3.96 (1.69)
	4
	1
	7
	401.5
	0.07
	3.52 (1.72)
	3
	0
	7

	SIQ (n = 50)
	2.72 (1.72)
	2
	0
	6
	3.4 (1,6)
	3
	1
	7
	389.00
	0.13
	3.06 (1.68)
	3
	0
	7

	STQ
(n = 50)
	5.8 (2,9)
	5
	0
	12
	7.36 (3.09)
	7
	2
	12
	407.00
	0.06
	6.58 (3.07)
	6
	0
	12

	RC
(n = 50)
	2.12 (2.16)
	2
	0
	7
	3.16 (3.33)
	2
	0
	13
	370.0
	0.25
	2.64 (2.83)
	2
	0
	13

	# MCC (n = 50)
	1.04 (1.2)
	1
	0
	4
	1.60 (1.97)
	1
	0
	8
	357.5
	0.35
	1.32 (1.64)
	1
	0
	8

	% MCC (n = 50)
	13% (15.08%)
	12.5
	0%
	50%
	19% (24%)
	12.5
	0
	100%
	356.5
	0.36
	16.46% (20.54%)
	12.5
	0%
	100%

	# ML 
(n = 50)
	1.32 (0.98)
	2
	0
	3
	1.76 (1.39)
	1
	0
	4
	359.5
	0.34
	1.54 (1.21)
	1.5
	0
	4

	Nº Inf.
(n = 50)
	0.24 (0.43)
	0.00
	0
	1
	0.32 (0.62)
	.00
	0
	2
	318.5
	0.87
	0.28 (0.53)
	0.00
	0
	2

	Nº Interf. 
(n = 50)
	0.44 (0.65)
	0.00
	0
	2
	0.68 (0.98)
	.00
	0
	4
	345.5
	0.46
	0.56 (0.83)
	0.00
	0
	4

	Nº Reconst.
(n = 50)
	0.48 (1.04)
	0.00
	0
	4
	0.24 (0.52)
	.00
	0
	2
	294.5
	0.62
	0.36 (0.82)
	0.00
	0
	4


Note. Med = mean; SD = Standard Deviation; Mdn = median; Min = minimum score; Max = maximum score; SLOQ = Score for Literal Open Questions; SIOQ = Score for Inferential Open Questions; TSOQ = Total Score for Open Questions; SICQ = Score for Inferential Closed Questions; SLCQ = Score for Literal Closed Questions; TSCQ = Total Score for Closed Questions.; SLQ = Score for Literal Questions;  SIQ = Score for Inferential Questions; TSQ = Total Score for Questions; RC = Retold Clauses; MCC = Main Chain Clauses; ML = Macroproposicional Level. Inf = Inferences; Interf = Interferences; Reconst = Reconstructions. 
*p < 0.05; **p < 0.01; ***p < 0.001

According to the non-parametric statistical analyses of repeated measures (Friedman test), both KA and KB did not have a significant difference in the number of inferences, interferences and reconstructions. For the comparisons between the score for literal and inferential questions (Wilcoxon test), KA children showed significant differences (literal questions - Mdn = 2; inferential questions - Mdn = 1.5) in the score for closed questions (multiple-choice question): Z = -2.15; p < 0.05. The children’s performance was higher in the literal questions, compared to the inferential ones. In KB children there were significant differences between literal and inferential questions (literal questions – Mdn = 4; inferential questions – Mdn = 3), considering the combined score between open and closed questions: Z = -2.05; p < 0.05. Again, children showed higher performance in literal questions compared to inferential ones. The remaining comparisons were not statistically significant.

Correlations with age, cognitive and sociodemographic/family variables
None of the scores in the TECONAR test correlated with the child’s age (in months). The other correlations that showed statistical significance are in Table 3 (correlations with the raw scores for cognitive variables) and Table 4 (correlations with environment variables). According to the data in Table 3, the scores for literal and inferential open questions, as well as the total score for open questions, only correlated positively with the NTC, expressive vocabulary measure. In addition, the congregated scores for literal, inferential and total questions also correlated positively with NTC and TT-P, which assess perception, visuomotor tracking, sustained attention and processing speed (Part A) and cognitive flexibility as well (Part B). The scores for literal closed questions were positively correlated with all TTP-P variables (parts A and B, sequences and connections), but those for inferential closed questions correlated only with TT-P - Part A (sequences). The total score for closed questions correlated with TT-P - Part A (sequences and connections).
Regarding retelling, its variables were the only ones that correlated positively with DST-DO (short-term memory), DST-IO (working memory) and TWPWR - pseudowords (working memory), as well as NTC (vocabulary). The number of retold clauses correlated positively with DST-IO, whereas the number of clauses in the main chain and the number of macropositional levels correlated positively with DST-DO, DST-IO and NTC, and the percentage of main chain clauses was related to DST-DO and TWPWR - pseudowords.
Still regarding Table 3, TT-P - Part A (sequences) correlated significantly and positively with all scores listed for closed questions ( literal, inferential and total score). TT-P - PArt A (connections) showed correlations with the same variables, except for inferential closed questions. TT-P - Part B (sequences and connections) correlated only with the scores for literal closed questions. DST-DO correlated positively and had weak magnitude with the number of clauses in the main chain and the macropositional levels redeemed. DST-IO also correlated with these variables and the total number of retold clauses and the percentage of clauses in the main chain.
NTC, though, showed positive correlation with almost all variables of TECONAR, except for the total score for retold clauses, the percentage of clauses in the main chain and the number of inferences and elaborate reconstructions. TWPWR - pseudowords correlated with the percentage of clauses in the main chain. Most correlations range from weak to moderate. The strongest correlations were observed regarding the measure for expressive vocabulary in the following variables for the story comprehension: scores for inferential closed questions, scores for inferential questions (combined scores) and total score for the questions (combined score). 

Table 3
Spearman correlations between performance in TECONAR and raw scores of cognitive variables
	
TECONAR variable
	Cognitive variables


	
	TT-P – Part A (S)
	TT-P – Part A (C)
	TT-P – Part  B (S)
	TT-P – Pare B (C)
	DST-DO
	DST-IO
	TWPWR- Words
	TWPWR- Pseudowords 
	TWPWR- Total 
	NTC 

	
SLOQ
	
-0.10

	
-0.11


	
-0.24


	
-0.05


	
0.08
	
0.09

	
0.13

	
0.18

	
0.15

	
0.35*

	SIOQ
	-0.13

	-0.14

	-0.25

	-0.04

	-0.004

	0.13

	0.04

	0.08

	0.03

	0.34*


	TSOQ
	-0.14

	-0.16

	0.27

	-0.07

	0.04

	0.10

	0.08

	0.15

	0.10

	0.33*


	SLCQ
	 0.51**
	0.53**
	0.47**
	0.46*
	0.18

	0.21

	0.07

	0.11

	0.11

	0.37*

	SICQ
	0.43*
	0.34

	-0.02

	-0.03

	-0.03

	-0.006

	0.17

	-0.10

	0.02

	0.58***

	TSCQ
	0.53**
	0.48*
	0.17

	0.25

	-0.007

	0.08

	0.01

	-0.02

	-0.007

	0.48*

	TSQ
(n = 50)
	0.11
	0.09
	0.10
	0.18
	0.15
	0.24
	0.13
	0.14
	0.14
	0.50***

	SIQ (n = 50)
	0.12
	0.09
	-0.11
	0.004
	0.08
	0.13
	0.13
	0.04
	0.08
	0.56***

	TSQ
(n = 50)
	0.18
	0.15
	-0.004
	0.11
	0.09
	0.21
	0.14
	0.06
	0.10
	0.60***

	RC 
(n = 50)
	-0.06

	-0.08

	-0.10

	-0.07

	0.15

	0.28*
	0.007

	0.21

	0.06

	0.27


	#MCC  (n = 50)
	0.16

	0.15

	-0.11

	-0.08

	0.29*
	0.30*
	0.17

	0.23

	0.19

	0.40**

	%CCP (n = 50)
	0.16

	0.15

	-0.11

	-0.08

	0.29*
	0.31*
	0.17

	0.22

	0.19

	0.40**

	#ML 
(n = 50)
	-0.01

	-0.01

	-0.09

	-0.06

	0.27

	0.34*
	-0.04

	0.29*
	0.07

	0.24


	# Inf.
(n = 50)
	-0.18

	-0.17

	-0.28

	-0.12

	0.05

	0.17

	0.10

	0.09

	0.08

	0.17


	N#Interf. 
(n = 50)
	0.07

	0.12

	0.06

	0.09

	-0.05

	0.13

	0.09

	0.09

	0.13

	-0.04


	N#Reconst.
(n = 50)
	-0.06
	-0.02
	0.10
	0.23
	0.01
	0.17
	0.16
	0.08
	0.17
	-0.17


Note. Pont. = Pontuação; TT-P = Trail Test for Preschoolers; DST-DO= Digit Span Test - Direct Order; DST-IO= Digit Span Test - Indirect Order; TWPWR = Test of Word and Pseudoword Repetition; NTC = Naming Test for Children. S = Sequences; C = Connections; SLOQ = Score for Literal Open Questions; SIOQ = Score for Inferential Open Questions; TCOQ = Total Score for Open Questions; SICQ = Score for Inferential Closed Questions; SLCQ = Score for Literal Closed Questions; TSCQ = Total Score for Closed Questions.; SLQ = Score for Literal Questions; SIQ = Score for Inferential Questions; TSQ = Total Score for Questions; RC = Retold Clauses; MCC = Main Chain Clauses; ML = Macropositional Levels; Inf = Inferences; Interf = Interferences; Reconst = Reconstructions.
*p < 0.05; **p < 0.01; ***p < 0.001

Regarding the correlations with environment variables, there was a significant correlation of the reading and writing checklist (Get Ready to Read! - GRTR!), in its Axis 4 and total score with the number of retold clauses, the number of main chain clauses and the number of macropositional levels. Besides these variables, GRTR! - Axis 4 correlated significantly with the combined score for literal and inferential questions and the total score, as well as the percentage of main chain clauses. GRTR! - Axis 2 correlated significantly with the number of retold clauses and the number of macropositional levels. There was also a significant correlation between the mother’s educational level and the score for inferential closed questions. All the correlations listed were positive.

[bookmark: _4d34og8]Table 4
Spearman Correlations between TECONAR variables and socioeconomic and family variables
	 TECONAR variables
	Environment Variables

	
	Family Income
	Mother’s Education
	Father’s Education
	ABEPa Scale  
	GRTR! – Axis 1
	GRTR! – Axis 2
	GRTR! – Axis 3
	GRTR! – Axis 4
	GRTR! – Total

	SLOQ
	0,03
	-0.007
	0.13
	0.03
	
0.08
	0.21
	
0.13
	
0.24
	0.21

	SIOQ
	0.09
	0.006
	0.07
	0.04
	0.07
	0.21
	0.10
	0.25
	0.16

	TSOQ
	0.04
	-0.001
	0.10
	0.001
	0.06
	0.23
	0.11
	0.25
	0.20

	SICQ
	0.16
	0.05
	0.005
	0.05
	0.05
	-0.11
	-0.03
	0.22
	0.05

	SICQ
	0.15
	0.39* 
	-0.03
	0.07
	0.21
	0.02
	0.21
	0.22
	0.19

	TSCQ
	0.09
	0.25
	-0.004
	0.10
	0.12
	0.05
	0.21
	0.37
	0.23

	SLQ
(n = 50)
	0.17
	0.11
	0.07
	0.07
	0.12
	0.11
	0.10
	0.35*
	0.20

	SIQ (n = 50)
	0.17
	0.15
	0.03
	0.10
	0.15
	0.14
	0.14
	0.33*
	0.20

	TSQ
(n = 50)
	0.09
	-0.02
	0.08
	0.02
	0.07
	0.04
	0.04
	0.29*
	0.14

	RC 
(n = 50)
	0.04
	0.02
	-0.002
	-0.08
	0.007
	0.33*
	0.17
	0.31*
	0.29*

	#MCC  (n = 50)
	0.20
	0.15
	0.11
	0.02
	0.10
	0.27
	0.20
	0.38*
	0.36*

	%MCC (n = 50)
	0.20
	0.15
	0.12
	0.03
	0.11
	0.27*
	0.20
	0.38*
	0.36**

	# ML 
(n = 50)
	0.16
	0.07
	0.06
	0.03
	-0.04
	0.21
	0.22
	0.27*
	0.22

	# Inf.
(n = 50)
	0.06
	-0.02
	-0.02
	-0.06
	-0.02
	0.25
	0.10
	0.07
	0.14

	# Interf. 
(n = 50)
	-0.005
	0.01
	0.02
	-0.01
	-0.04
	0.24
	-0.10
	0.09
	0.05

	# Reconst.
(n = 50)
	0.09
	0.02
	0.01
	0.04
	0.20
	0.06
	0.14
	0.05
	0.17


Note. S = Score;  ABEP = Associação Brasileira de Empresas de Pesquisa; GRTR! = Get Ready to Read!. Education = Level of Education.  SLOQ = Score for Literal Open Questions; SIOQ = Score for Inferential Open Questions;  TSOQ = Total Score for Open Questions; SICQ = Score for Inferential Closed Questions; SLCQ = Score for Literal Closed Questions; TSCQ = Total Score for Closed Questions SLQ = Score for Literal Questions; SIQ = Score for Inferential Questions; TSQ = Total Score for Questions; RC = Retold Clauses; MCC = Main Chain Clauses; ML = MAcropositional Levels;  Inf = Inferences; Interf = Interferences; Reconst = Reconstructions.
aSocioeconomic Classification, according to the Brazil Criterion of the ABEP Scale (2018).
*p < 0.05; **p < 0.01; ***p < 0.001

[bookmark: _8ebdnktdl3jh]Reliability Evidence of TECONAR (Internal Consistency)
[bookmark: _lll17kiiqpus]	The intra-task results of TECONAR are shown in Table 5.

[bookmark: _imxblihd3yca][bookmark: _2s8eyo1]Table 5
Internal consistency: correlation among the scores of TECONAR (n = 50)
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	0.87***
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	0.96***
	0.95***
	1

	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	-0.41*
	-0.42*
	-0.51*
	1
	
	
	
	
	
	
	
	
	
	
	
	

	5
	0.05
	0.14
	0.05
	0.47*
	1
	
	
	
	
	
	
	
	
	
	
	

	6
	-0.24
	-0.10
	-0.25
	0.86***
	0.84***
	1
	
	
	
	
	
	
	
	
	
	

	7
	0.69***

	0.53***
	0.62***
	1

	0.45*

	0.86**

	1
	
	
	
	
	
	
	
	
	

	8
	0.67***

	0.79***

	0.74***

	0.12


	1


	0.84***

	0.60***

	1
	
	
	
	
	
	
	
	

	9
	0.73***
	0.71***
	0.73***
	0.70***
	0.82***
	1

	0.88***
	0.88***
	1
	
	
	
	
	
	
	

	10
	0.45***
	0.43***
	0.46***
	0.17

	0.19

	0.30

	0.40**
	0.36*
	0.43**
	1
	
	
	
	
	
	

	11
	0.44***
	0.44**
	0.46***
	0.32

	0.43*
	0.46*
	0.45*
	0.48***
	0.52***
	0.82***
	1
	
	
	
	
	

	12
	0.48***
	0.47**
	0.46**
	0.31

	0.43*
	0.46*
	0.45*
	0.48*
	0.52***
	0.82**
	1***
	1
	
	
	
	

	13
	0.36*

	0.35*

	0.37*

	0.13

	0.04

	0.08

	0.33*

	0.29*

	0.33*

	0.87***

	0.74***

	0.74*

	1
	
	
	

	14
	0.33*

	0.40**

	0.39**

	-0.25
	0.02
	-0.19
	0.16
	0.24
	0.23
	0.42*

	0.28*

	0.29*

	0.38**

	1
	
	

	15
	-0.26
	
0.19
	
0.23
	
0.02
	-0.30
	-0.15
	
0.10
	-0.06
	
0.04
	
0.15
	
0.08
	
0.09
	
0.14
	-0.03
	1
	

	16
	-0.13
	-0.19
	-0.16
	-0.04
	-0.30
	-0.21
	-0.14
	-0.31*

	-0.26
	-0.26
	-0.23
	-0.23
	-0.20
	-0.05
	
0.08
	1


Note. Legend: 1 = Score for literal open questions (n = 50); 2 = Score for inferential open questions (n = 50); 3 = Total score for open questions (n = 50); 4 = Score for literal closed questions (n = 29); 5 = Score for inferential closed questions (n = 28); 6 = Total score for closed questions (n = 24); 7 = Combined score for literal questions (n =50); 8 = Combined score for inferential questions (n = 50); 9 = Total combined score for questions (n = 50); 10 = Number of retold clauses (n = 50); 11 = Number of main chain clauses (n = 50); 12 = Percentage of the number of main chain clauses (n = 50); 13 = Number of macropositional levels (n = 50); 14 = Number of inferences (n = 50); 15 = Number of interferences (n = 50); 16 = Number of reconstructions (n = 50). *p < 0.05; **p < 0.01; ***p < 0.001

Cronbach alpha was also calculated for the 8 questions composing the TECONAR questionnaire. The results showed α = 0.85 for the questionnaire items, score considered appropriate according to Hair et al. (2019).
Discussion
The aim of this study was to investigate validity and reliability evidence of the narrative listening comprehension assessment instrument (TECONAR). Although the instrument did not show statistically significant differences between the groups (KA and KB), it is clear that the performance of KB children is higher than the performance of KA children in most measures, except for the number of interferences. The lack of statistical significance could be a result of the reduced number of the sample (n=50), as well as the fact that the scores show great variability (high standard deviation). In addition, it is important to highlight that the pedagogical approach of KA does not differ substantially from the contents worked in KB.
Considering information that was not present in the story, the higher number of interferences and reconstructions made by KA children compared to the number of inferences indicates a typical maturing process of younger children (Skarakis-Doyle & Dempsey, 2008). Even for a cross-sectional study, development characteristics can be perceived when comparing age ranges. On the other hand, it is important to highlight the smaller number of reconstructions performed by KB children. The observed reduction in elements that are completely out of the plot - or characterize confabulations - suggest a higher capacity of narrative comprehension (Skarakis-Doyle & Dempsey, 2008). TECONAR seems to show a tendency to performance progress according to the educational level.
The low number of inferences made by both groups can be explained by the complexity of the process, which depends on proper management of working memory in order to handle information on the (con)text and compare it to their world knowledge (Tompkins et al., 2013). Please note that the number of inferences is a retelling measure, therefore the children did not have, at that moment, access to the clues provided by the alternatives in the questionnaire inferential questions. However, if on one hand executive functions are developing during preschool age, on the other hand children at this age are already able to perform inferential reasoning (Filiatrault-Veilleux et al., 2015). Further studies are necessary to provide empirical robustness by expanding the sample number and encouraging inferences at this age.
The higher performance in the literal question score occurring in both groups, when compared to inferential questions, stresses an issue already reported by literature (Corso et al., 2012). Children are expected to first develop basic literal comprehension skills in order to evolve to more complex inferential comprehension. The performance in answers to inferential questions is usually lower even when alternatives are provided for answers (multiple-choice questions) (Spinillo & Mahon, 2007).
Regarding cognitive variables, the NTC correlated with almost all variables of TECONAR. Both instruments assess oral language aspects: expressive vocabulary (NTC) and narrative listening comprehension (TECONAR), establishing a sort of complementarity between language input and output. It is important to highlight that part of the methodology chosen to assess narrative comprehension (one of the tasks - retelling) necessarily involves expressive language (Spinillo et al., 2016). NTC also provides a higher variability in scores (0 to 60) when compared to the other instruments used, which increases its likelihood for correlation.
When observing TECONAR variables more deeply, it is possible to see the correlation between the NTC scores and the scores regarding the questionnaire. Although there is a higher lexical demand in open questions (when children must “produce” an answer), vocabulary is essential for both types of questions. Some of the highest correlations could actually be observed between NTC scores and the congregated scores for questions (literal, inferential and total score).
Analyzing the scores related to closed questions (multiple-choice) more specifically, besides vocabulary, it is possible to observe the correlation with processing speed and cognitive flexibility measures, for instance, obtained from the TT-P. When facing alternatives for answers, children need to handle the data provided, comparing it to the one retained in their memory or making use of information recognition strategies based on context clues (literal information). The highest correlation variability occurred between the TT-P and the literal closed questions variables. It may have taken place due to the different nature of inferential questions, which demand more reasoning and problem-solving skills, once they are supposed to come up with conclusions based on other sources (inferential information; Spinillo et al., 2016; Spinillo & Mahon, 2007).
The correlation presents between the retelling and the attention span (DST-DO) and working memory (DST-IO and TWPWR-Pseudowords), as well as the relationship with vocabulary mentioned above, reveals the role of these functions in the oral reproduction of a story heard. This task required even more refined information handling when compared to the one requested by the questionnaire. Children must be able to redeem essential elements of the narrative, drawing on episodic memory. However, they must also make use of these elements in order to reconstruct a plausible plot, which is coherent to the original context (Baddeley et al., 2019).
Associations between environment variables and TECONAR are also observed, especially in retelling. The correlation between total scores and the reading and writing checklist (GRTR!) and fundamental elements in the story (clauses, main chain and macropositional levels) may indicate the relevance of the family environment in the child’s emerging literacy process (Noble et al., 2019). The influence of the family context is already quite known in the skills that are considered as literacy precursors (National Early Literacy Panel - NELP, 2008; Noble et al., 2019). 
Regarding reliability, the study showed a good internal consistency level in TECONAR, whose variables revealed many correlations among each other (intra-instrument correlations). Cronbach alpha coefficient was also satisfactory when the 8 questions composing the questionnaire were analyzed.
Overall, the limitations of this study refer to, besides therelatively small sample (n=50), which leads to not very robust statistical analyses, a sample majority from lower income families (more than 50% of the children were in SES C1 - D/E). Therefore, further studies are recommended to investigate the application of TECONAR for a larger number of preschoolers to compare, in an expanded way, the possible differences between diverse socioeconomic statuses. The evidence discussed here indicate that the use of TECONAR for narrative listening comprehension of preschoolers in Brazil is a promising and useful tool for the assessment process within the clinical, educational and research settings.
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