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Resumo

Criancas estimuladas no ambiente doméstico apresentam melhor desempenho escolar,
independentemente do ensino pré-escolar formal. Compreender o ambiente domestico de
aprendizagem requer o desenvolvimento de instrumentos para avaliar esse construto. No Brasil,
poucos estudos focaram na construcdo de questionarios para medir o Ambiente de
Aprendizagem Domiciliar, e nenhum deles avalia simultaneamente as praticas de numeracia e
literacia doméstica. O Home Numeracy and Literacy Questionnaire (HNLQ) € um instrumento
que preenche estes requisitos e que tem sido amplamente utilizado no contexto internacional.
Portanto, este estudo tem quatro objetivos principais: a) avaliar a validade de conteudo,
adequacao cultural e compreensibilidade de uma versao traduzida do HNLQ para familias
brasileiras; b) investigar psicometricamente a estrutura das subescalas adaptadas para o
portugués do Brasil do Home Numeracy and Literacy Questionnaire (HNLQ) avaliando
Atitudes Parentais e Atividades Domeésticas ¢) investigar associagdes entre atitudes parentais,
atividades domeésticas e desempenho em matematica e leitura dos pais; d) investigar associacdes
entre Atitudes Parentais, Atividades Domésticas e desempenho em matematica e leitura das
criancas. Este estudo relata alguns passos iniciais, parte de uma cooperacdo de pesquisa
multicéntrica. Quarenta e sete pais responderam a uma versao traduzida do HNLQ e foram
convidados a participar de grupos de discussdo online. Especialistas avaliaram todas as davidas
e sugestdes levantadas pelos pais durante os grupos de discussdo, e modificacbes foram
realizadas para esclarecer e melhorar a compreensdo do questionario. Duzentos e sessenta pais
responderam a versdo adaptada de duas escalas do HNLQ (Atitudes dos Pais e Atividades
Domeésticas) e do Critério Brasil. Cento e cinquenta e seis pais também responderam a uma
tarefa de compreensdo de leitura e uma tarefa de desempenho aritmético. Cento e quatro
criancas foram avaliadas quanto as suas habilidades de leitura de palavras, compreensao leitora
e desempenho aritmético. Foram realizadas analises fatoriais exploratorias, correlacBes de
Pearson e analises de regressao hierarquica. Os resultados sugerem que a versao atual do HNLQ
¢ adequada para ser empregada em estudos futuros, com amostras maiores e mais
representativas, a fim de investigar mais profundamente suas propriedades psicométricas. Além
disso, este estudo sugere contribuicdes especificas das atitudes e desempenho dos pais em
leitura e matemaética no ambiente de numeracia e literacia familiar, bem como no desempenho

escolar das criancas.

Palavras-chave: Literacia Familiar, Numeracia Familiar, Atitudes Parentais,

desempenho escolar.



Abstract

Preschool children encouraged to develop initial school-related skills in the home environment
have better school performance, regardless of formal preschool education. Understanding the
home learning environment requires the development of instruments to assess this construct. In
Brazil, just a few studies focused on constructing questionnaires to measure Home Learning
Environment, and none of them simultaneously assessing home numeracy and literacy practices
were adapted and psychometrically validated. The Home Numeracy and Literacy Questionnaire
(HNLQ) is an instrument that fullfils these requisites and that has been extensively used in the
cross-cultural context. Therefore, this study has four main goals: a) to evaluate the content
validity, cultural adequacy and understandability of a translated HNLQ version for Brazilian
families; b) to psychometrically investigate the structure of the Brazilian-Portuguese adapted
subscales of the Home Numeracy and Literacy Questionnaire (HNLQ) assessing Parental
Attitudes and Home Activities c) to investigate associations among Parental Attitudes, Home
Activities and parent’s mathematical and reading achievement; d) to investigate associations
among Parental Attitudes, Home Activities, and children’s mathematical and reading
achievement. This study reports some initial steps, part of a larger multicentric research
cooperation. Forty-seven parents responded to a translated version of HNLQ, and were invited
to participate in online discussion groups. Judges evaluated all queries and suggestions raised
by parents during the discussion groups, and modifications were made to clarify and improve
the understandability of the questionnaire. Two-hundred and sixty parents responded to the
adapted version of two scales from HNLQ (Parental Attitudes and Home Activities scales) and
the Brazilian Economic Classification Criteria (Brazilian Criteria). One-hundred and fifty-six
parents also responded to a reading comprehension task and an arithmetic achievement task.
One-hundred and four children were also assessed with single-word reading, reading
comprehension, and arithmetic achievement tasks. Exploratory factor analyses, Pearson’s
correlations and hierarchical regression analyses were conducted. Results suggested that the
current version of the HNLQ is adequate to be employed in future studies, with larger and more
representative samples, in order to more deeply investigate its psychometric properties. Further,
this study suggests specific contributions of parental attitudes and performance in reading and

mathematics in the home learning environment, as well as in children’s school performance.

Keywords: Home Literacy, Home Numeracy, Parental Attitudes, School achievement
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CAPITULO 1

Introducéo e Apresentacdo

O desenvolvimento escolar inicial é crucial para o progresso académico infantil (Fricke
et al.,, 2016; LeFevre et al., 2010a). Parte das criancas entram no ensino fundamental
apresentando uma série de habilidades pré-escolares que sugerem aquisi¢do de conhecimento
prévio ao ensino formal, tais como conhecimento do nome das letras e dos nimeros (Hwang,
2020; Fricke et al., 2016; LeFevre et al., 2010a). Um dos fatores ambientais que possui uma
importante contribui¢do para o desempenho escolar infantil é o envolvimento parental (Mutaf-
Yildiz, et al., 2020; Daucourt et al., 2021; Dong et al., 2020). O conjunto de praticas
desenvolvidas pelos pais em contexto doméstico voltados para o desenvolvimento da leitura e
matematica da crianca, € denominado literacia e numeracia familiar, respectivamente (Daucourt
et al., 2021; Sénéchal & Young, 2008; Mutaf-Y1ldiz et al., 2020).

O desenvolvimento de atividades em contexto doméstico, tais como leitura
compartilhada ou jogos de tabuleiro, estdo associadas a um melhor desempenho escolar e
promocdo da auto-eficacia da crianca, auxiliando-a se manter em constante contato com
atividades de cunho escolar (Skwarchuk et al., 2014; Mutaf-Y1ldz et al., 2020; Hwang, 2020;
Martini and Senéchal 2012). Tais préaticas s&o divididas conforme o nivel de intencionalidade
parental durante o ensino das habilidades de numeracia e literacia. As atividades formais séo
aquelas que o pai tem intencdo em desenvolver habilidades de leitura e matematica, enquanto
as atividades informais sao aquelas consideradas como relativas ao “mundo real”. Ambos tipos
de atividade auxiliam na promocdo do desempenho escolar em leitura e matematica (Mutaf-
Yildz et al., 2020; Daucourt et al., 2021; Dong et al., 2020; Sénéchal & Young, 2008).
Entretanto, a frequéncia e o tipo de atividade desenvolvida pelo pai em contexto doméstico
pode sofrer influéncias de variagdes socioecondmicas e culturais, bem como caracteristicas
parentais, tais como a auto-eficacia parental e o desempenho dos pais em leitura e matematica
(DeFlorio & Beliakoff, 2015; Cardoso & Mota, 2015; Mendelsohn et al., 2020; Skwarchuk et
al., 2014; LeFevre et al., 2009).

As atitudes dos pais estdo relacionadas com as suas crencas de autoeficacia sobre o seu
desempenho escolar (LeFevre et al., 2010b; Skwarchuk et al., 2014). O desempenho de adultos
em matematica e leitura afetam sua autoeficacia, bem como o tempo que passam envolvidos
com atividades associadas a tais dominios académicos (Jameson et al., 2014; Mol & Bus, 2011,

Petscher, 2009). Cheung e colaboradores (2020) sugerem uma associagéo entre ambiente de
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numeracia familiar, fluéncia dos pais em célculos matematicos e as habilidades numérico-
aritméticas da crianga. A associagdo entre desempenho escolar do pai, ambiente doméstico de
aprendizagem e desempenho da crianca também é observado na leitura (Mendelsohn et al.,
2020; Elliott et al., 2017). Uma possivel explicacdo para tais resultados é que pais com baixo
nivel de leitura ou matematica se envolvem com menos frequéncia em atividades de
alfabetizacdo ou numeramento, devido a uma menor autoeficacia, menor motivacdo e baixa
percepcdo do impacto de suas préprias habilidades como barreiras para a realizacdo de
atividades de numeracia e literacia familiar (Cheung et al., 2020; Mendelsohn et al., 2020).
Além da associacdo indireta, associacdes diretas entre as atitudes parentais e o desempenho
escolar das criangas também foram previamente observadas (Skwarchuk et al., 2014). Portanto,
as atitudes dos pais relativas a leitura e matematica podem afetar direta e indiretamente o
desempenho escolar dos filhos, através do aumento de atividades de literacia e numeracia

familiar, bem como a disponibilidade de recursos de cunho escolar.

Alguns estudos sugerem que a associacdo entre o desempenho escolar dos pais e 0
desempenho escolar da crianca é mediado pelo ambiente de literacia e numeracia familiar
(Mendelsohn et al., 2020; Cheung et al., 2020). Além disso, as influéncias do nivel
socioecondmico no ambiente de numeracia e literacia familiar séo inconsistente entre estudos
(Daucourt et al., 2020; DeFlorio & Beliakoff, 2014; Cardoso & Mota, 2015; Mendelsohn et al.,
2020). Portanto, € possivel que outros dominios do envolvimento parental influenciem
significativamente as diferencas observadas entre diferentes niveis socioeconémicos e
diferentes paises. Além da influéncia das variaces socioeconémicas o ambiente doméstico de
aprendizado também sofre influéncia de variacBes culturais. Por exemplo, Park (2008)
comparou as atividades domésticas e os recursos de literacia disponiveis entre 25 paises. Os
resultados sugerem que as variacdes entre paises estdo associadas, mas ndo podem ser reduzidas
as variacdes socioecondmicas. A disponibilidade de recursos em contexto doméstico que
promovem o desempenho escolar infantil, tais como livros ou jogos de tabuleiro, sdo mais
sensiveis ao nivel socioecondmico (Park, 2008). A partir disso, & possivel inferir que o aspecto
econbmico ndo impacta necessariamente nas praticas familiares de numeracia e literacia, pois

é possivel realizar atividades que ndo envolvam o dispéndio de recursos financeiros.

Poucos estudos buscaram investigar os padrbes de literacia e numeracia familiar em
familias brasileiras (Mendelsohn, et al., 2020; Weisleder et al., 2018; Piccolo et al., 2022;
Cardoso & Mota, 2015). De acordo com uma revisdo sistematica, até 2014 ndo haviam dados

empiricos publicados no Brasil investigando praticas de alfabetizacdo domiciliar (Mota, 2014).
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Desde a publicacdo desta reviséo, alguns estudos foram publicados com foco na descri¢do de
intervengdes em literacia familiar ou descri¢cdo do impacto de algumas préticas de literacia
familiar em familias brasileiras, tais como leitura compartilhada ou quantidade de livros
disponiveis em casa. Entretanto, nenhum estudo foi publicado visando investigar o impacto da
literacia e numeracia familiar no desempenho escolar das criancgas brasileiras, e nenhum deles
se concentrou em desenvolver ou adaptar um instrumento para investigar tais praticas
(Mendelsohn, et al., 2020; Weisleder et al., 2018; Piccolo et al., 2022; Cardoso & Mota, 2015).

A investigacdo do ambiente de literacia e numeracia familiar em uma cultura requer o
desenvolvimento de instrumentos que buscam avaliar tais construtos, bem como examinar suas
propriedades psicométricas, através de evidéncias de validade e confiabilidade (Hornburg et al.,
2021; LeFevre et al., 2009). Para validar um instrumento que investiga o ambiente de
aprendizagem domestico € necessario guiar-se pela teoria, tornando-o teoricamente relevante,
bem como culturalmente apropriado, envolvendo as familias durante o processo de adaptacdo
(Hornburg et al., 2021). Até onde vai nosso conhecimento ndo existem instrumentos brasileiros
gue buscam investigar simultaneamente praticas de numeracia e literacia familiar
psicometricamente validadas para uso no contexto brasileiro. A avaliacdo simultdnea da
literacia e numeracia familiar permite a investigacao das particularidades de cada tipo de prética
através de comparaces diretas (Napoli e Purpura, 2018; Soto-Calvo et al., 2020). O
questionario desenvolvido por LeFevre e colaboradores (2009) é recorrentemente utilizado em
pesquisas em contexto internacional, que sugerem evidéncias de validade psicométrica, tais
como dimensionalidade e validade externa (LeFevre et al., 2009; Cankaya & Lefevre, 2016;
Lukie et al., 2014). Além disso, avalia diferentes dominios do envolvimento parental em
numeracia e literacia, tais como Atitudes Parentais, Atividades Domeésticas e Expectativas

Parentais.

Considerando o exposto, a presente dissertacdo busca preencher tais lacunas na
literatura, avaliando evidéncias de validade interna e externa do Questionario de Numeracia e
Literacia Familiar (HNLQ) adaptando-o ao contexto brasileiro. A dissertacdo é composta por
uma introducdo teorica sobre o tema de literacia e numeracia familiar sob formato de capitulo,

publicado no livro Pedagogia do Sucesso (Silva & Lopes-Silva, 2022), e dois artigos empiricos.

O primeiro artigo empirico visa investigar praticas familiares culturalmente relevantes
auxiliando na adaptacdo do Questionario de Numeracia e Literacia Familiar (HNLQ) para

familias brasileiras, através da avaliacdo da validade de conteudo e da compreensibilidade de
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uma versdo traduzida do Questionario. O principal objetivo do primeiro artigo é desenvolver
um instrumento que seja compreensivel e adaptado a realidade brasileira. Para isso conduzimos
grupos de discussdo com 28 pais brasileiros, visando apresentar a versao traduzida do HNLQ,

bem como analise de juizes das sugestdes levantadas em tais grupos.

O segundo artigo empirico investiga associacGes entre o desempenho dos pais na
matematica e leitura, as atitudes parentais, as atividades de aprendizagem escolar desenvolvidas
em contexto doméstico e o desempenho escolar das criangas. O principal objetivo do segundo
artigo é investigar se o instrumento permite detectar as associacdes entre praticas e atitudes
parentais com o desempenho escolar das criangas. Para isso, avaliamos os padrdes de literacia
familiar em 260 familias brasileiras compostas por criancas de 4 a 9 anos de idade.
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CAPITULO 2
A aprendizagem escolar comega em casa? Pais como protagonistas no processo de
ensino-aprendizagem da matematica e leitura

Emanuelle de Oliveira Silvat e Jalia Beatriz Lopes Silva2

tUniversidade Federal de Minas Gerais, Instituto de Ciéncias Biologicas, Programa de P6s-
graduacdo em Neurociéncias, Brasil. 2 Universidade Federal de Minas Gerais,

Faculdade de Filosofia e Ciéncias Humanas, Departamento de Psicologia, Brasil.

Desfechos psicossociais importantes estdo associados ao sucesso na aprendizagem
escolar, que impacta o estado psicoldgico futuro e o sucesso na vida académica e profissional
(Auerbach, et al, 2008; Parsons & Bynner, 2005). O conhecimento matematico e de leitura e
escrita sdo frequentemente requisitados no cotidiano, como na leitura de contratos,
compreensdo de textos, escrita de relatérios, compras e contabilidade financeira residencial.
Entretanto, atualmente, o Brasil alcanca um dos piores indices de compreensdo leitora e
raciocinio matematico no Programa Internacional de Avaliacdo de Estudantes, o PISA

(Programme for International Student Assessment) (INEP, 2018).

O PISA ¢é um sistema avaliativo internacional que visa investigar o desempenho
escolar de estudantes aos 15 anos. Apenas 32% dos jovens brasileiros foram capazes de
responder corretamente questdes que sdo consideradas basicas na aprendizagem matematica,
que envolvem habilidades de compreender, interpretar e aplicar procedimentos corretos para
resolver problemas de cunho matematico, enquanto que a média estabelecida pela Organizacdo
para a Cooperacdo e Desenvolvimento Econémico (OCDE) para a realizacdo dessas mesmas
atividades é de 76% (INEP, 2018). Cerca de 50% dos jovens brasileiros alcancaram a
proficiéncia de leitura em um nivel considerado minimo, em contraste com cerca 77,4% de
média estabelecida pela OCDE. Aproximadamente 0,2% dos jovens brasileiros avaliados pelo
PISA em 2018 alcangaram o nivel méximo de proficiéncia de leitura, enquanto que a média
estabelecida pelo OCDE é de 1,3%. Por outro lado, o nivel mais basico de leitura é atingido em
5,3% dos jovens brasileiros avaliados, enquanto que a meédia da OCDE € de 1,4%. Essa
populacédo de jovens pode encontrar dificuldades em ler textos que nao lhe sdo familiares. As
dificuldades de aprendizagem apresentadas pelos jovens brasileiros impactam de forma

significativa em ambitos académicos, profissionais e pessoais.
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As dificuldades de aprendizagem observadas de forma consistente no contexto brasileiro
podem ser derivadas, sobretudo, de natureza ambiental (Gaidoschik, 2019; R&sénen, Haase &
Fritz, 2019). Neste capitulo iremos focar, especificamente, na contribuicdo do envolvimento
parental para aprendizagem escolar, uma vez que € um importante fator que favorece o

desenvolvimento de habilidades precursoras da matematica e da leitura.
Importéncia da literacia e numeracia precoce

Ao ingressar na educacdo infantil, as criancas ja tém uma série de habilidades prévias
importantes para seu desenvolvimento escolar. Antes do ingresso no ensino formal habilidades
linguisticas, como vocabulario e processamento fonoldgico, estdo associadas a aprendizagem
da leitura (Fricke et al., 2016), bem como as habilidades quantitativas e visuoespaciais estio
associadas a habilidades matematicas no segundo ano escolar (LeFevre et al., 2010a). Além
disso, aspectos ambientais, como o nivel socioeconémico e o envolvimento parental, também
estdo associados ao desempenho escolar precoce na matematica (Cardoso et al., 2015; LeFevre
et al., 2010b; Mutaf-Yildiz, et al., 2020).

As habilidades apresentadas pelas criangas antes do ingresso no ensino formal
provavelmente representam experiéncias prévias com atividades associadas a aprendizagem
escolar. Essas experiéncias muitas vezes refletem o contexto doméstico e o envolvimento
parental da crianca. O conjunto de praticas e de recursos disponiveis no contexto doméstico que
promovem o desempenho da leitura s3o comumente denominados como “Home Literacy” ou
literacia familiar. As praticas e recursos disponiveis para a aprendizagem de matematica sdo
denominados de “Home Numeracy” ou numeracia familiar (Mota 2014; Mutaf-Yildiz, et al.,
2020; LeFevre et al., 2010b; Georgiou et al., 2021).

Numeracia e literacia familiar e o impacto no desempenho escolar infantil

O impacto das praticas parentais e do ambiente doméstico familiar no desempenho
escolar das criangas vem sendo recorrentemente estudado porque ha solidas evidéncias de que
héa forte associacdo entre o envolvimento parental e o desempenho escolar (Mutaf-Yildiz, et al.,
2020). O envolvimento parental € um construto que pode ser compreendido a partir de
diferentes dominios, dentre eles o desenvolvimento de atividades em contexto doméstico,
expectativas parentais, atitudes parentais, percepgéo parental e supervisao familiar no para-casa
(Wilder, 2014).
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Praticas/Atividades desenvolvidas pelos pais em contextos domeéstico

As atividades desenvolvidas em contexto doméstico vém sendo recorrentemente
associadas ao desempenho da leitura e escrita. As praticas familiares de literacia e numeracia
podem ser divididas de acordo com o foco e intencionalidade dos pais em desenvolver as
habilidades escolares. Enquanto as praticas formais estdo associadas a atividades que ocorrem
de forma intencional, nas quais a promocdo do desempenho escolar € o foco principal, as
praticas informais sdo aquelas em que o aprimoramento de habilidades escolares ocorrem de
forma natural e espontanea, e ndo s@o o objetivo principal da atividade. Tanto na literacia como

na numeracia familiar, sdo descritas praticas formais e informais.

Na literacia familiar, por exemplo, praticas informais sdo aquelas como cantar masicas,
fazer rimas, jogos com palavras e leitura compartilhada, ao passo que, na numeracia familiar,
as praticas informais incluem, por exemplo, pular amarelinha, falar sobre quantidades enquanto
se esta cozinhando ou fazendo compras. Por outro lado, as praticas formais de literacia sdo
atividades estruturadas de reconhecimento de letras e leitura de palavras. Ja as préaticas formais
de numeracia séo atividades mais sistematizadas, tais como reconhecimento, leitura e escrita de
nameros, e resolucdo de célculos aritméticos béasicos. Quanto maior a frequéncia dessas
atividades no contexto doméstico, sejam formais ou informais, maior o desempenho escolar da
crianca no futuro (Skwarchuk et al. 2014; Mutaf-Y1ildiz, et al., 2020).

Cada tipo de pratica exerce uma influéncia em dominios especificos da aprendizagem
de leitura e matematica. Enquanto as praticas formais de numeracia familiar promovem
habilidades mais avancadas, como leitura e escrita de nameros e resolucdo de calculos
aritméticos, préaticas informais promovem habilidades mais rudimentares, como quantificacdo
e comparacdo de quantidades ndo-simbdlicas. Por outro lado, as praticas informais de literacia
familiar desenvolvem habilidades de vocabulario, enquanto que praticas formais promovem
habilidades de leitura e escrita de letras e palavras (Skwarchuk et al., 2014). Portanto, é
importante aliar praticas informais e formais, independentemente do objetivo, uma vez que
todas essas habilidades sdo essenciais para o desenvolvimento de competéncias académicas

posteriores.

Um estudo com uma amostra de 4669 criangas coreanas apontou a importancia do
envolvimento néo restrito ao desempenho atual, como também a longo prazo (Hwang, 2020).

Uma frequéncia maior de atividades desenvolvidas pelos pais no contexto doméstico, como
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fazer rimas ou musicas usando nimeros ou jogar jogos com numeros, estava associada a um
maior desempenho em matematica no ingresso no ensino formal, que se mantinha mesmo apos
4 anos de escolarizacdo. Além do impacto direto no desempenho escolar, as praticas parentais
também estavam associadas a uma maior auto-eficacia na crianca. A influéncia indireta sobre
a auto-eficacia teve um papel importante na manutencdo do engajamento das criancas e
realizacdo de atividades de carater escolar. Segundo o autor, isso provavelmente acontece
porque as criangas expostas a um ambiente doméstico mais rico em estimulos e envolvimento
parental aprendem uma maior gama de habilidades escolares, quando comparadas aquelas que
ndo recebem o mesmo nivel de estimulo. Essas criancas entram no 1° ano sendo capazes de
resolver atividades escolares com mais facilidade, aumentando sua auto-eficicia. Estas
experiéncias de sucesso modelam a percepcdo e as atitudes da crianca frente as atividades
escolares, aumentando a probabilidade que elas se envolvam em atividades da mesma natureza.
O sucesso em habilidades escolares, diferentemente de outras habilidades inatas, como falar ou
andar, exige dedicacéo e esforco. Portanto, o desenvolvimento de atividades e praticas no
contexto doméstico € primordial para 0 sucesso académico, sobretudo nos anos escolares
iniciais, uma vez que tém repercussdo tanto no dominio académico, como emocional (Hwang,
2020).

Expectativas parentais

A expectativa parental € um dominio do envolvimento que est4 associado as crencas e
valores dos pais acerca da importancia da educacdo na vida do individuo. A associacdo entre
expectativa parental e o desempenho escolar da crianca supera a correlacao entre desempenho
escolar e outros dominios como préticas ativas de envolvimento com atividades de cunho
escolar e estilo parental (Castro et al., 2015; Wilder, 2014). Esse dominio do envolvimento
parental é descrito como o0 que exerce maior impacto sobre o desempenho escolar infantil. Por
um lado, é um dominio mais passivo, uma vez que ndo compreende envolvimento ativo dos
pais com o filho, como é o caso das praticas ou atividades desenvolvidas no contexto doméstico.
Portanto, apenas a inclusdo de recursos de cunho escolar dentro do contexto doméstico ndo é
suficiente para modifica-lo. Por outro lado, conscientizacdo e orientacdo parental sobre praticas
educativas de cunho escolar e os desfechos associados ao sucesso académico podem auxiliar
na mudanca de atitudes e expectativas e, consequentemente, no desempenho escolar das
criancas. Provavelmente, a correlagdo mais forte entre esse dominio e o desempenho escolar
da crianca € resultado do reflexo das crencas e valores dos pais nas criangas (Castro et al., 2015;

Wilder, 2014). As expectativas das criancas acerca do préprio desempenho escolar e a
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importancia da educacdo escolar como ferramenta de mudanca pessoal, académica e
profissional provavelmente € modelada pela expectativa parental acerca desses mesmos

aspectos.
Atitudes parentais

As atitudes parentais sdo as crencas de auto-eficacia sobre o préprio desempenho escolar
(LeFevre et al., 2010b; Skwarchuk et al., 2014) e também impactam o desenvolvimento escolar
da crianca. Existe, por exemplo, uma associacao indireta entre nivel de fluéncia em célculos
dos pais e as habilidades numérico-aritméticas da crianca, mediada por variaveis de numeracia
familiar (Cheung et al., 2020). Além disso, pais com um baixo desempenho escolar possuem a
tendéncia de se envolver com menor frequéncia em atividades de cunho académico,
provavelmente devido a baixa auto-eficacia. Esse tipo de atitude reverbera no desempenho
escolar dos seus filhos de forma indireta, uma vez que favorece um ambiente familiar menos
enriquecido em recursos e atividades de numeracia e literacia familiar. Os pais com baixa
fluéncia matematica podem se sentir menos confortveis em realizar, supervisionar e dar
feedback para as criancas durante atividades de natureza escolar (Cheung et al., 2020). As
atitudes parentais sdo um fator importante a se considerar em programas de intervencdo com
pais, uma vez que aspectos da propria auto-eficacia podem interferir negativamente no

engajamento de atividades que buscam aprimorar o desempenho escolar das criancas.
Percepcéo parental sobre o desempenho

Outro importante fator do envolvimento parental que influencia as praticas de numeracia
e literacia familiar € a percepcéo parental sobre o desempenho da crianca. A percepcao parental
diz respeito a precisdo com que 0s pais estimam as habilidades escolares da crianca, ou seja,
em avaliar quais sdo as competéncias que a crianga possui e quais sao aquelas em que apresenta
dificuldade ou que ainda n&o aprendeu. E um fator importante, porque garante que os pais irdo

desenvolver atividades coerentes com o nivel de desenvolvimento da crianca.

A subestimacdo ou superestimacéo das habilidades escolares da crianga pode contribuir
para a selecdo de recursos e atividades que sdo ou muito faceis ou muito dificeis para a crianga
(Lin et al., 2020; Zippert e Ramani, 2017; Korat, 2011; Satler et al., 2011). Por outro lado,
atividades compreensiveis garantem experiéncias de sucesso, manutencdo da motivacdo, bem
como o desafio necessario para o desenvolvimento de habilidades mais sofisticadas do que

aquelas que a crianga ja possui. Entretanto, os pais podem apresentar dificuldades em
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compreender as habilidades da crianca, sobretudo em competéncias menos transparentes, como
as habilidades ndo simbdlicas e compreensao leitora (Zippert e Ramani, 2017; Hiebert e Adams,
1987). Portanto, também € necessario orientar os pais sobre quais sdo as habilidades esperadas
para cada faixa etaria, bem como quais sdo as competéncias que a crianca ja possui. Dessa
forma, eles seréo capazes de incluir, em seu cotidiano, atividades formais e informais que
promovam as competéncias a serem adquiridas pela crianga, de forma congruente ao seu
desenvolvimento. Todavia, a maior parte dos pais ndo tem clareza sobre a forma ou o0s
conteddos que sdo passados em sala de aula (Lore et al., 2016). Programas de orientacdo
parental poderiam fornecer mais ferramentas para que os pais atuassem de forma mais acurada

no desenvolvimento escolar de seus filhos.
Supervisdo no para-casa

A supervisdo domiciliar no para-casa € recorrentemente encontrada como
negativamente associada ao desempenho escolar da crianca (Castro et al., 2015; Wilder, 2014),
ou seja, quanto maior o envolvimento parental no momento do para-casa, menor é 0
desempenho escolar das criancas. Duas hipoteses principais justificam essa relacdo: a primeira
é que os pais utilizam préaticas de manejo do comportamento inapropriadas no momento do
dever de casa, tornando esse momento estressante e com baixo retorno para o desempenho.
Outra hipotese € que 0s pais que se engajam no para-casa com maior frequéncia sdo aqueles
que ja tém filhos com dificuldades de aprendizagem (Castro et al., 2015; Wilder, 2014).
Portanto, 0 aumento adequado do engajamento parental em atividades de cunho escolar,
enriquecimento ambiental de recursos para aprendizagem de leitura e matematica, associadas a
uma conscientizacdo de praticas de manejo do comportamento adequadas promoveriam um

ambiente doméstico mais propicio para o desenvolvimento escolar infantil.
Influéncia de aspectos cognitivos e socioeconémicos no envolvimento familiar

O ambiente familiar com recursos e atividades desenvolvidas no contexto doméstico
voltados ao aprendizado tem uma associagdo com desempenho escolar, independentemente de
outros fatores cognitivos especificos (Niklas e Schneider, 2013). Um estudo demonstrou que
apenas a inteligéncia e o ambiente doméstico de numeracia familiar predizem o desempenho
da crianca na matematica, mesmo quando considerado outros fatores cognitivos especificos que
podem contribuir para o desempenho da crianga, como nomeacdo rapida automatizada,

consciéncia fonologica e memoaria de trabalho (Niklas e Schneider, 2013). Por outro lado,
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habilidades individuais de processamento fonoldgico e vocabuldrio parecem predizer o
interesse da crianga na leitura e esse interesse, por sua vez, influencia a frequéncia de atividades
de literacia familiar desenvolvidas pelos pais (Georgiou et al., 2021). Portanto, fatores

individuais da crianca podem alterar a frequéncia e qualidade do envolvimento parental.

Além disso, uma série de diferencas socioecondmicas e culturais sdo observadas em
relacdo ao nivel de envolvimento parental nas atividades escolares das criangas. As diferencas
socioeconbémicas aparecem tanto na quantidade de recursos e frequéncia de atividades
desenvolvidas no contexto doméstico, como também em outros dominios do envolvimento
parental, como a expectativa dos pais (DeFlorio & Beliakoff, 2014). Pais de baixo nivel
socioecondémico tém a tendéncia de atribuir a escola a responsabilidade do desenvolvimento
escolar dos filhos, enquanto pais de nivel socioeconémico mais alto tendem a se responsabilizar
pelo sucesso académico da crianca (DeFlorio & Beliakoff, 2014). Essa tendéncia pode
repercutir em todo o envolvimento familiar acerca da educagdo escolar, uma vez que,
dependendo do nivel socioecondmico, a pessoa credita a responsabilidade em algum nucleo e,

consequentemente, altera o padrdo de envolvimento com o desempenho escolar da crianca.

Além disso, existe uma diferenca entre frequéncia e tipo de foco das atividades
desenvolvidas, de acordo com o estrato socioecondmico parental. Pais de nivel socioecondmico
mais baixo tendem a desenvolver com menor frequéncia atividades de natureza escolar e
realizam mais atividades formais do que informais. Por outro lado, pais de nivel
socioeconémico mais alto desenvolvem com maior frequéncia atividades de natureza escolar,
sobretudo atividades informais, inserindo no cotidiano praticas que promovam competéncias
académicas (DeFlorio & Beliakoff, 2014). Entretanto, essa variacdao ndo € linear, uma vez que
pais de nivel socioecondmico muito alto, que possuem profissdes que exigem maior dedicacdo
de tempo e esforco, desenvolvem com menor frequéncia essas atividades (Niklas & Schneider,
2013).

No Brasil, foram encontradas diferencas relacionadas a fatores socioecondmicos e
frequéncia de préticas de literacia familiar, bem como de recursos dessa natureza. Criangas de
escola particular tém mais livros disponiveis em casa, quando comparadas as criancas de escola
publica. Ainda que o tipo de escola néo reflita exatamente o nivel socioeconémico, criangas de
escola publica estdo, de maneira geral, estratificadas em niveis socioeconémicos com rendas

mais baixas. Entretanto, criangas de nivel socioecondmico mais baixo matriculadas em escolas
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particulares tendem a ter desempenho escolar semelhante aos pares de mesmo tipo de escola, e
ndo a criangas de mesmo nivel socioeconémico (Cardoso et al., 2015).

Além de variagBes socioecondmicas, variagdes culturais também séo observadas. Os
padrdes de numeracia familiar de pais filipinos, por exemplo, parecem ndo acompanhar as
diferencas socioecondmicas (Cheung et al., 2020). O maior engajamento com a escola e
maiores expectativas sobre a educacdo como ferramenta de mudanca de pais filipinos séo
reflexo dos valores culturais. Nessa cultura os pais se engajam com uma alta frequéncia em
atividades de numeracia familiar. Em contrapartida, os recursos em contexto doméstico que
promovem o desenvolvimento de habilidades numéricas, como jogos de tabuleiro e jogos de
cartas, sao menos frequentes do que outros recursos. Os pais filipinos optam por ensinar seus
filhos e induzir o raciocinio matematico utilizando outros recursos e atividades, como falar
sobre dinheiro durante 0 momento de compras, refletindo uma provavel dificuldade financeira
para acesso a recursos. A partir disso, é possivel inferir que o aspecto econdmico ndo impacta
necessariamente nas praticas de numeracia familiar, dado que é possivel a realizacdo de
atividades que ndo envolvem o dispéndio de recursos financeiros. Os pais filipinos sdo capazes,
por exemplo, de inserir na rotina cotidiana atividades informais para aprimorar as habilidades
numerico-aritméticas das criangas, bem como ensinam competéncias dessa natureza também

de maneira formal (Cheung et al., 2020).

Além disso, comparacdes culturais foram realizadas entre pais canadenses e gregos.
Esses dois paises compartilham semelhancas no sistema educacional quanto as competéncias
que sdo esperadas para criancas de 5 anos. Por outro lado, sdo observadas diferencas tanto na
frequéncia de desenvolvimento de atividades, como na expectativa parental e preparacédo das
criancas para o ingresso no ensino formal. Pais canadenses tendem a se preocupar mais com a
preparacdo da crianca para o ingresso no ensino formal, quando comparados aos pais gregos.
Além disso, 0s pais gregos tendem a ter uma menor expectativa quanto a importancia da
aquisicdo de habilidades antes do ingresso no ensino formal. Provavelmente isso ocorre devido
a maior responsabilidade assumida pelos pais canadenses quanto ao sucesso escolar das
criangas. Por outro lado, os pais gregos tendem a depositar a responsabilidade do sucesso

académico na escola (LeFevre et al., 2010Db).

Todavia, a maior parte dos estudos tem um resultado comum: independente do nivel
socioecondémico ou a cultura que cerca a familia, um ambiente doméstico mais rico em

estimulos e um maior envolvimento parental relacionam-se a um melhor desempenho escolar
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das criancas (LeFevre et al., 2010b, Wilder, 2014) . Portanto, verifica-se o valor de politicas
publicas que incentivem o aumento de praticas de carater educacional familiar, orientando os
pais sobre como sobre como as criancas aprendem, sobre a importancia de se assumir uma
atitude parental adequada frente as atividades de matematica e leitura e, principalmente, sobre
a importancia da educacdo como ferramenta de desenvolvimento pessoal. Assim 0s pais podem
se tornar mais engajados e capacitados a desenvolver atividades mais coerentes com o nivel de
desenvolvimento de seus filhos, diminuindo, assim, as discrepancias existentes entre 0s

diferentes niveis socioecondmicos.
Intervencdo em numeracia e literacia familiar

Dois desafios sdo colocados diante da tentativa de aprimorar a numeracia e literacia
familiar por meio de politicas publicas. O primeiro deles é alterar dominios do envolvimento
parental, associados a crencas e valores sobre a importancia da educacdo como ferramenta de
mudanca. Esse é um trabalho que necessita de bastante engajamento, a fim de encorajar os pais
a se tornarem mais ativos na educacdo escolar de seus filhos. O segundo desafio estd no
enriquecimento de recursos no ambiente familiar, a fim de oferecer uma maior quantidade de
materiais que estejam associados ao desenvolvimento de diferentes habilidades escolares das
criangas. No Brasil, o programa “Conta para mim”, proposto pelo Ministério da Educacéo
(2019), busca abranger os dois principais desafios quanto a promocéo da literacia familiar a
baixo custo. No site do programa sdo oferecidas tanto orientacfes acerca da importancia da
literacia familiar para o desenvolvimento infantil, quanto sugestdo de atividades praticas e
materiais digitais para a promocao do ambiente doméstico de literacia. Por outro lado, ainda
ndo foram desenvolvidas politicas nacionais de intervencdo relacionadas a promocao da

numeracia.

Além da intervencdo macro, com impactos a nivel nacional, também é possivel intervir
em nucleos menores, de forma a atingir criangcas e familias de forma individualizada. A
intervencdo ndo deve abranger apenas 0 aumento de recursos no contexto domestico que
possibilitem o aprimoramento de atividades independentes de literacia e numeracia, mas
também aperfeicoamento de préaticas parentais que promovam as habilidades escolares das
criangas. Nas préaticas de literacia, os pais podem ser orientados quanto a forma de guiar o
momento de leitura compartilhada, por exemplo. Ler em voz alta, fazer perguntas relevantes
que instiguem o raciocinio e avaliacdo de aspectos implicitos da historia (como emocdes,

sentimentos e intengdes dos personagens), selecdo de um ambiente propicio para a leitura, e
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uso de livros condizentes com a idade da crianga, sdo orientagdes importantes que podem
garantir um ambiente de literacia familiar mais adequado para o desenvolvimento escolar das

criancas (Sénéchal & Young, 2008).

Uma forma de incentivar a leitura compartilhada para propiciar o desenvolvimento da
leitura e escrita da crianga, é por meio da conducdo da leitura dialégica. Nessa forma de
interacéo pai-filho durante 0 momento da leitura, o pai deve fazer pausas ao fim da leitura, de
forma que o filho complete a frase lida, fazer perguntas ao filho sobre a histdria lida,
incentivando o reconto, fazer perguntas abertas significativas sobre a historia e fazer
associacOes entre experiéncias cotidianas da crianca, palavras novas e imagens dos livros
(Sénéchal & Young, 2008)

Além disso, os pais podem ser incentivados a promover habilidades de leitura e escrita
especificas, como leitura de palavras isoladas, identificacdo de letras e correspondéncia
grafema-fonema, por meio de atividades estruturadas. Essas atividades podem auxiliar na
promoc¢do de habilidades de leitura e de vocabulério, que sdo importantes preditoras das
habilidades de compreenséo leitora. A crianca, nos primeiros anos de vida, deve ser incentivada
a aprender a ler de forma sistematizada, para que seja capaz progressivamente de utilizar a
leitura como ferramenta de busca de outros conhecimentos. O aprimoramento do ambiente de
literacia familiar, por meio de programas especificos, permite o desenvolvimento de habilidades
de leitura e escrita de criancas de diferentes faixas etarias e com diferentes perfis de

aprendizagem (com ou sem dificuldades de leitura) (Sénéchal & Young, 2008).

A promocdo de um ambiente doméstico propicio para o desenvolvimento das
habilidades numérico-aritméticas também é importante. O aumento da conversa matematica,
por exemplo, se associa ao desenvolvimento de habilidades matematicas das criangas. Além
disso, brincadeiras especificas permitem o desenvolvimento de habilidades matematicas de
forma significativa. Jogos de tabuleiro linear, por exemplo, permitem o desenvolvimento de
habilidades ndo simbdlicas, de contagem e reconhecimento de numerais, quando jogados de
forma consistente. Os tabuleiros lineares sdo aqueles nos quais as casas sao organizadas de
forma sequencial e continua, como, por exemplo, o jogo Cobras e Escadas (Siegler e Ramani,
2008). Além disso, a orientacdo parental e uso de materiais para atividades estruturadas em
contexto domestico, também auxiliam na promocéao de habilidades matematicas das criangas
(Lore et al., 2016; Muir et al., 2012). Lore e colaboradores (2016) realizaram uma intervencéo

estruturada com pais de criangas em idade escolar, composta por sessdes de psicoeducacao
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quanto a aprendizagem da matematica, e sessdes de orientacdo para conducdo da intervengao
em contexto domeéstico e feedback sobre o envolvimento. Os pais eram orientados a fazer
atividades por pelo menos 10 minutos por dia, durante quatro semanas. As criancas submetidas
a essas intervencdes tiveram um desempenho superior quando comparadas aquelas do grupo
controle (Loreetal., 2016). Esse tipo de intervencéo, focada no treinamento parental, tem baixo
custo e é de facil aplicacdo. Além disso, permite uma aproximacao da escola e professores com

a familia.
Concluséao

A numeracia e literacia familiar sdo o conjunto de préaticas e recursos domesticos
disponiveis que auxiliam na promocao da aprendizagem das criancas em idade escolar. Politicas
publicas voltadas para a promocdo de um ambiente domeéstico mais favoravel para o
desenvolvimento escolar infantil podem ter baixo investimento financeiro e bom retorno para
a sociedade. Diante da crise educacional brasileira, € necesséario nos atentarmos a aspectos que
podem auxiliar na democratizacdo do acesso a educacdo de qualidade. Ainda que existam
diferencas socioecondmicas e culturais nos padroes de literacia e numeracia familiar, um maior
envolvimento parental pode impactar positivamente no desempenho escolar infantil. Portanto,
a compreensdo do papel dos pais na educacdo escolar é uma importante ferramenta para o
aprimoramento da educacdo no Brasil. As diferencas de desempenho existentes entre 0s
diferentes estratos socioecondémicos podem ser atenuadas por meio de incentivos
governamentais para a promo¢do de um ambiente doméstico mais propicio para o

desenvolvimento de habilidades escolares da crianca.
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Abstract

Preschool children encouraged to develop initial school-related skills in the home environment
have better school performance, regardless of formal preschool education. Therefore,
understanding how the home learning environment influences school abilities and children’s
development has been a research topic of growing interest. Understanding the home learning
environment requires the development of instruments to assess this construct. In Brazil, just a
few studies focused on constructing questionnaires to measure Home Learning Environment.
None of them simultaneously assessing home numeracy and literacy practices were adapted
and psychometrically validated. The Home Numeracy and Literacy Questionnaire (HNLQ) is
an instrument that fullfils these requisites and that has been extensively used in the cross-
cultural context. Therefore, to investigate culturally relevant family practices and to develop a
suitable questionnaire for Brazilian families, this study aims to evaluate the content validity,
cultural adequacy and understandability of a translated HNLQ version for Brazilian families.
This study reports some initial steps, part of a larger multicentric research cooperation. For this
purpose, 47 parents responded to a translated version of HNLQ. Descriptive statistics and
frequency distribution of parental responses for each HNLQ scale were analyzed. Parents were
invited to participate in online discussion groups, conducted to evaluate their perspectives and

suggestions about the questionnaire with families from all different geographic Brazilian
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regions. For each HNLQ scale, judges evaluated all queries and suggestions raised by parents
during the Discussion Groups. Some modification suggestions were accepted to clarify and
improve the understandability of the scale, based on expert analyses and parents' responses to
the questionnaire. Fifty-three percent of parents who responded to a translated version of HNLQ
participated in the discussion groups. Results of the content validity coefficient varied from 0.7
to 0.8, indicating evidence of content validity and understandability of the HNLQ. As judged
by the experts, parental suggestions considered culturally and theoretically relevant were
accepted. Results from this study suggest that the current version of the HNLQ is adequate to
be employed in future studies, with larger and more representative samples, in order to more
deeply investigate its psychometric properties, psychosocial correlates and predictive power of

school achievement.

Keywords: Home Literacy, Home Numeracy, Understandability, Content Validity, Brazilian

families
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Understandability and cultural adequacy of the Home Numeracy and Literacy

Questionnaire in Brazil: preliminary results

Foundational children’s numeracy and literacy knowledge are developed before formal
education, such as counting and letter identification (Fricke et al., 2016; LeFevre et al., 2010a).
These abilities often reflect the children's experience in the home learning environment
(LeFevre et al., 2010b; Daucourt et al., 2021; Wilder, 2014; Castro et al., 2015; Dunst et al.,
2017; Reese et al., 2010). Preschool children encouraged to develop initial school-related skills
in the home environment have better school performance, regardless of formal preschool
education (Hwang, 2020; Niklas & Schneider, 2017; Anders et al., 2012). Therefore,
understanding how the home learning environment influences school abilities and children’s
development has been a research topic of growing interest (Daucourt et al., 2021; Wilder, 2014;
Castro et al., 2015; Dunst et al., 2017; Reese et al., 2010; Dong et al., 2020).

Recently, the importance of parental involvement with their children’s school activities
has only increased due to the suspension of face-to-face school activities due to the COVID-19
pandemic restrictions (Silveira et al., 2021; Sonneschein & Stites, 2021; Thorell et al., 2021).
The didactic burden that fell on the parents, represents a potential source of conflicts between
parents and children who feel overwhelmed (Silveira et al., 2021; Sonneschein & Stites, 2021,
Thorell et al., 2021). Furthermore, since the pandemic, parents have increased their Home
Activities, specially digital activities (Sonnenschein & Stites, 2021).

Understanding the home learning environment requires the development of instruments
to assess this construct (Hornburg et al., 2021; LeFevre et al., 2009). Similarly, examining
questionnaires' validity and reliability properties is important to support clinical and research
use (Hornburg et al., 2021; Borsa et al., 2012). Instruments for assessing home learning
environment have already been developed internationally (Lefevre et al., 2009; Totsika &
Sylva, 2004; Anderson, 1995; Daucourt et al., 2021; Dong et al., 2020; Fitzgerald et al., 1991).
Specifically, the questionnaire developed by LeFevre and colleagues (2009) and Senéchal and
colleagues (2002) is widely used in international research (LeFevre et al., 2009; Cankaya &
Lefevre, 2016; Lukie et al., 2014; Mutaf-Yildiz, et al., 2020). The Home Numeracy and
Literacy Questionnaire (HNLQ) investigates the frequency with which parents develop 40
numeracy, literacy, and fine motor activities in the domestic context. In addition, the
questionnaire investigates the importance for parents that their children reach school

development milestones before formal schooling. The parental attitudes about their academic
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performance and the amount of books available to children and adults at home are also
investigated. The parent can self-complete this brief questionnaire, which takes approximately
ten minutes. A model of the home learning environment's influence in children’s school
performance proposed by Skwarchuk and colleagues (2014) are investigated with this
questionnaire. This model suggested that formal and informal practices and other parental
factors could affect differentially children’s literacy and numeracy outcomes (LeFevre et al.,
2009; Cankaya & Lefevre, 2016; Lukie et al., 2014; Mutaf-Yildiz, et al., 2020). Previous results
suggested Questionnaire’s psychometric evidences, such as their dimensionality and external
validity (LeFevre et al., 2009; Cankaya & Lefevre, 2016; Lukie et al., 2014). External validity
was recurrently investigated through longitudinal and transversal studies (LeFevre et al., 2009;
LeFevre et al., 2010; Susperreguy et al., 2020 Cankaya & Lefevre, 2016; Lukie et al., 2014). In
addition to psychometric validity, the Questionnaire comprised different and relevant domains
of Home Learning Environment, allowing the understanding of cross-domain associations
(LeFevre et al., 2009; LeFevre et al., 2010; Susperreguy et al., 2020 Cankaya & Lefevre, 2016;
Lukie et al., 2014).

The development of questionnaires suitable for Brazilian families' practices is essential
since there are differences in home learning environments among cultures. The home numeracy
environment of Filipino parents, for example, are not necessarily aligned with socioeconomic
differences (Cheung et al., 2020). In this culture, parents engage with a high frequency in home
numeracy activities regardless of SES status. Furthermore, a recent study compared the
frequencies in which home literacy and numeracy activities are conducted across three
countries, Mexico, Canada, and Chile. The results showed statistically significant differences
in the frequency and type of practice developed as well as the parental expectations, among the
three countries (Susperreguy et al., 2022). Therefore, it is essential to consider cultural
differences in constructing an instrument that evaluates these practices. In Brazil, there are
differences in reading habits among persons from different geographic regions, such as reading
frequency and library visitation (Instituto Pro-Livro, 2020). Then, the adaptation of the
questionnaire items has to be based on culturally relevant parental practices for Brazilian

families from different geographical regions.

However, few studies investigated the home learning environment in Brazil. According
to a systematic review, until recently no empirical data had been published in Brazil
investigating home literacy practices (Mota, 2014). Since the publication of this review, few

studies have been published focusing on understanding the impact of home literacy on Brazilian
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children’s school achievement, and none of them was focused on developing or adapting a
questionnaire to investigate these practices (Mendelsohn, et al., 2020; Weisleder, et al., 2018;
Piccolo, et al., 2022; Palinha & Mota, 2019). Otherwise, most Brazilian studies focused on
home literacy interventions (Mendelsohn, et al., 2020; Weisleder, et al., 2018; Piccolo, et al.,
2022). To investigate the impact of home literacy on initial academic performance, Palinha and
Mota (2019) developed a questionnaire to investigate Brazilian Home Literacy practices. The
structured questionnaire comprised 24 questions that investigated family reading habits
(Palinha & Mota, 2019). However, this questionnaire does not investigate the frequency with
which children engage in specific games or activities that may promote literacy and numeracy
skills. Furthermore, there is no simultaneous assessment of home numeracy and literacy
practices adapted and psychometrically validated for use in the Brazilian context. Home literacy
and numeracy simultaneously measurements allow direct comparisons, understanding the
particularities of each type of practice in the children’s school development (Napoli & Purpura,
2018; Soto-Calvo et al., 2020).

However, using international measurements of the home learning environment required
the careful investigation of qualitative and quantitative data to understand the suitability in a
different context (Borsa etal., 2012; Hornburg et al., 2021; International Test Comission, 2017).
An adapted instrument investigating the home learning environment must be theoretically
appropriate and culturally relevant, guided by the theory, and involving families during the
process (Hornburg et al., 2021). Therefore, to investigate culturally relevant family practices
and to develop a suitable questionnaire for Brazilian families, this study aims to evaluate the

content validity and the understandability of a translated HNLQ version for Brazilian families.

The steps used to translate and adapt the original version of the Home Numeracy and
Literacy Questionnaire followed guidelines proposed by Borsa and colleagues (2012).
According to Borsa and colleagues (2012) a crucial step in the process of translation and
adaptation is the presentation of translated version for the instrument's target population. For
this purpose, discussion groups were conducted to evaluate the 28 parents' perspectives and
suggestions about the questionnaire with families from all different geographic Brazilian
regions. Furthermore, 47 parent's response to the initial translated version of HNLQ was also

analyzed. Parents were recruited in 2021 and the data was collected online.
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Methods
Study Design

This study presents partial results from a larger multicentric project aiming at translating
and adapting the HNLQ to Brazilian Portuguese and to the Brazilian cultural context (LeFevre
et al., 2009; Senéchal et al., 2002). The project is being conducted in four geographically
dispersed Brazilian capitals. The project brings together the efforts of researchers from four
national and two international universities®. One of the research teams developed a preliminary
translation of HNLQ (Metta, in preparation). The steps used to translate and adapt the original
version of the Home Numeracy and Literacy Questionnaire followed guidelines proposed by
Borsa and colleagues (2012). Two independent translations were developed by bilingual
researchers. These translations were compared and merged by a third researcher. The merged
version was then analyzed by independent judges. A fourth researcher retranslated this version
to English. The version analyzed in the present study results from the comparison of the merged
with the retranslated versions. In the present study, the understandability and cultural adequacy

of the translation is investigated, as judged by the target audience.
Ethical procedures

All study procedures were approved by the local research ethics board (CAAE:
38890820.0.0000.5149). Research was conducted following recommendations of the Helsinki
Declaration of ethical parameters for research with human participants. Participation was

conditioned to informed consent.
Participants

Initially, 47 Brazilian parents of children enrolled from Kindergarten to Grade 5 were
recruited. Ninety-two percent of the parents were mothers and 55.3% of the children were boys.
Twenty-two parents (46.8%; 90.9% of whom were mothers) responded to the questionnaires

but did not participate in the Discussion Groups. Questionnaire data were unavailable for three

1 Note. Universidade Federal do Rio Grande do Sul (South), Universidade Federal de Minas Gerais (Southeast),
Universidade de Brasilia (Central-West), Universidade Federal do Rio Grande do Norte (Northeast),
Loughgorough University (UK) and Leibniz-Institut fur Wissensmedien (Germany).
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parents who participated in the Discussion Groups. From the 28 parents who participated in the

Discussion Groups, 92.8% were mothers.
Instruments
Brazilian Economic Classification Criteria (Brazilian Criteria)

The Brazilian Criteria (ABEP, 2020) classify families into six socioeconomic categories
(A, B1, B2, C1, C2, D-E). The classification is based on the householder's educational level
and the number of home resources, such as vehicles, computers, and other home appliances. At
the time of data collection, the Brazilian minimum wage was R$1045.00. Fifty-five percent of
the Brazilian population belonged to the C2 and D-E categories, with a monthly income varying
from R$813.56 to R$1805.91. The highest socioeconomic category (A) comprehended only
2.5% of the Brazilian population and received an average of R$22716.99.

Home Numeracy and Literacy Questionnaire (HNLQ)

Parents completed a translated version of the questionnaire that investigates parental
home numeracy and literacy perceptions regarding Parental Expectations, Home Activities,
Homework, Parental Attitudes, and Extracurricular Activities (LeFevre et al., 2009; Senéchal
et al., 2002). In the Parental Expectations Scale, parents respond two questions: a) they rate a
list of 13 early literacy and numeracy abilities (e.g., count to 10, print name, etc.) according to
the importance of children achieving these benchmarks before starting Grade 1 (1=not
important, 5=extremely important); b) they rate the importance (1=not important, 5=extremely
important) of children's academic achievement in each subject (e.g., Portuguese, Mathematics).
In the Home Activities Scale, parents indicate how frequently (1=rarely, 5=almost every day)
they develop 40 home activities related to literacy and numeracy (e.g., “I encourage the child
to do mental calculations”, “I help the child to rehearse the alphabet™). In the Homework Scale,
parents are asked about the number of books available at home and the frequency of shared
reading and shared games. In the Extracurricular Activities Scale, parents are asked to indicate
how frequently the child is involved in extracurricular activities (1= never, 5=more than two
hours per week), according to a list of extracurricular activities (e.g., music class, reading
stimulation activities). In the Parental Attitudes Scale, parents rated their agreement (1=strongly
disagree, 5=strongly agree) with statements indicating their feelings and attitudes toward
reading, mathematics, and writing (e.g., “I was good in math at school,” “I enjoy read,” “I avoid

writing situations”). There were 3 catch items in the Parental Expectations scale (e.g., Pre-
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historic Rock Painting) and 1 in the Home Activities Scale (e.g., traveling). Finally, to
investigate in future studies, storybook exposure and informal home numeracy activities,
parents suggest five children’s storybook titles and five familiar games. From these responses,
a list was organized indicating the most familiar children’s storybooks and number games

titles. The translated version of the Questionnaire is available in Appendix A.
Understandability Questionnaire

The understandability of the HNLQ items was individually rated by parents before the
Discussion Groups using a specially developed questionnaire. In the Understandability
Questionnaire, the understandability of each topic (Parental Expectations; Home Activities,
Homework Activities, Extracurricular Activities, and Parental Attitudes) was rated on a five-

point Likert scale (1= very hard to understand, 5= very easy to understand).
Semi-structured Discussion Groups Script

In the Discussion Groups, parents were asked to collectively rate the understandability and
cultural appropriateness for each of the HNLQ scales: Parental Expectations, Home Activities,
Homework, Extracurricular Activities, and Parental Attitudes. For each scale, parents were
asked three main questions: a) whether they understood the utterance, the response options, or
the items, and if not, which modification could be made to improve the understandability; b)
whether they would suggest adding any different benchmarks/activities/items that would not
available in the scale; c) whether they would suggest removing any activities in the scale. The
script aims to guide the discussions, however other issues were raised according to parents’
contributions. In order to conduct a more detailed investigation of the HNLQ understandability,
all scales were subdivided according to their corresponding questions or items. For example,
the Home Activities scale was subdivided into “Numeracy activities” and “Literacy activities”.

Details of the Semi-structured Discussion Groups Script are presented in Appendix B.
Procedure

Participants were recruited by convenience through digital social networks and assessed
throughout 2020. Due to the COVID-19 Pandemic, all data collection was conducted online.
Parents were invited with a flyer publicize in social media, and were asked to click on a link to
access the consent form. After consenting to voluntary participation in the study, parents

individually completed the HNLQ, the Understandability Questionnaire and the Brazilian
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Criteria. All Questionnaires were self-completed on an online platform (Google Forms). All
parents that completed the questionnaires were included in the subsample to

assess understandability with item response distributions.

After completing the Questionnaires, 53.19% of parents who responded to the
questionnaires participated in a one-hour online group interview and discussion (Discussion
Groups). In the Discussion Groups, parents were asked about the understandability of the
HNLQ using the Semi-structured Discussion Group Script (see Appendix B). The allocation of
parents to Discussion Groups was based on Brazilian geographic regions (South, Southeast,
Central-West, Northeast, and North). A total of ten Discussion Groups, with 3-6 parents, were
conducted. Each Discussion Group was conducted by a different research group from a specific
Brazilian region. All Discussion Groups were conducted by a psychologist and a trained
psychology undergraduate student. Every Discussion Group session was audio-recorded and
transcribed for further analysis. The Group records were analyzed and coded by the first author
according to parents’ suggestions: a) suggestions for changes to the Questionnaire structure; b)
suggestions for adding activities/games/abilities; c) suggestions for changes/withdrawal of
activities/games/abilities. In a group session, three judges with doctoral degrees and experience
in developing psychological instruments analyzed the coded output of the Groups Discussion.
The judges analyzed the parental suggestions and decided which ones would be accepted and
discarded according to their adequacy to the Brazilian context and its theoretical

appropriateness.
Data Analyses

The understandability of cultural appropriateness of the first version of the HNLQ was
assessed for each scale. For each scale, the frequencies and the distribution of items were
analyzed, as well as the content validity coefficient (CVC). Finally, parents’ suggestions were

analyzed regarding cultural and theoretical relevance by the group of three judges.

First, HNLQ understandability was assessed using the content validity coefficient
(CVC) based on language understandability. The CVC calculation is based on parents’
responses from the Understandability Questionnaire, considering the average score of each
scale, the number of judges, the amplitude of the Likert scale, and the error rate (Cassepp-
Borges et al., 2010). Specifically, to investigate language understandability in the HNLQ,
parents rated on a Likert scale if they understood the scales (1= very hard to understand, 5=
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very easy to understand). The average score of parental responses for each scale is calculated.
This average score is divided by the number of parents who responded this questionnaire.
Results from this calculation are then divided by the maximum number of the likert scale (i.e.
five), resulting in CVCi. The error rate (ER) is calculated according to the number of judges
(J), i.e. (113)’. Therefore, the final CVC is calculated by CVC=CVCi-ER. It is recommended a
minimum of 0.80 in the CVC score.

Second, the adequacy of the items was analyzed considering the patterns of response
distribution to the HNLQ, i.e., if the distribution was approximately normal or skewed etc.
Analyses of the response distributions were based on mean, median, skewness, kurtosis, and
chi-square. Finally, the understandability of HLNQ was analyzed by judges using the coded
transcriptions of the Group Discussions. The transcripts were coded according to parents’
suggestions: a) suggestions for changes to the Questionnaire structure; b) suggestions for
adding  activities/games/abilities; c¢)  suggestions  for  changes/withdrawal  of
activities/games/abilities. Three judges with doctoral degrees and experience in developing
psychological instruments analyzed the parental suggestions in a group discussion session.
They decided which ones would be accepted and discarded according to their suitability to the
Brazilian context and the theoretical appropriateness. A final version of the questionnaire was
constructed by the first author. Silva-Chelles and colleagues (2023, Chapter 4) used this final
version to analyze the associations between parental school achievement, their Attitudes, Home

activities and children’s math and reading achievement.
Results

Results are presented in the following order: a) sociodemographic characteristics of
participants; b) content validity assessed with CVC; c¢) understandability assessed with item
response distributions and experts’ judgments for each scale. The adapted version constructed

after all modifications is available in Appendix A
Sociodemographic characteristics of participants

Forty-three respondents were mothers, 68.1% of whom were married (6.4% divorced;
6.4% single; 19.1% stable union). According to the Brazilian Criteria participants were mostly
of middle/high socioeconomic families (Class A: 20.4%; Class B1: 22.4%, Class B2: 40.8%;
Class C1: 16.3%) (ABEP, 2022). No families participated from the lowest socioeconomic
strata, that represents 54.3% of the Brazilian Population (Classes C2 and D-E). Most parents
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were highly educated, with 71.5% reporting at least an undergraduate degree. Almost 47% of
participants were employed full-time, 19.1% were employed part-time, 14.9% were involved

in housekeeping and child-rearing, and 19.2% had another occupational status.

Children were enrolled from Kindergarten to Grade 5, with most of the children enrolled
in Kindergarten (42.6%) and Grade 1 (23.4%). Boys represented 55.3% of children. The
composition of families ranged from two to seven individuals (2: 14.2%; 3: 17.0%; 4: 27.7%;
5: 29.8%; 6: 8.5%; 7: 6.4%). Approximately 38% of families had only one child. From the
remaining families, 44.7% had two, 12.8% had three, 2.1% four, and 2.1% had five children.

Content validity of HNLQ

Content validity was analyzed by calculating the CVC (Cassepp-Borges et al., 2010)
from parents’ individual responses to the Understandability Questionannaire. Results of CVC
are presented in Table 1. CVCs larger than 0.80 indicate that the HNLQ is understandable for
most parents interviewed. A lower CVC of 0.77 was observed only on the Books
Subscale. During the group discussions, parents highlighted the low number of digital books
available at home, regardless of the genre (adult books, children books, or comic books). The
most common justification was the reduced interest in reading books in digital format.
Conversely, the Attitudes Scale reached the largest CVC of 0.89, indicating that parents could
understand the statements about their own behaviors and beliefs regarding Writing,
Mathematics, and Reading.

Table 1

Content Validity results according to each scale

Scale Topic Min-Max CvC

General instruction 2-5 0,88

Instructions/Utterance Utterance 2-5 0,88
Options 3-5 0,84

Parental expectations Parental expectations 3-5 0,86
School achievement 2-5 0,88

Activities Activities 2-5 0,85
Number of printed books 1-5 0,81

Homework Frequency of reading 3-5 0,87
Number of digital books 1-5 0,77

Frequency of shared games 2-5 0,86

Parental Attitudes Attitudes 3-5 0,89
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Scale Topic Min-Max CVvC
Extracurricular activities Extracurricular 2-5 0,85

Understandability of each HNLQ scale

The following sections report understandability for each scale assessed with item
response distributions from HNLQ and experts' judgments of the coded outputs from the Group
Discussions. For each scale, judges evaluated all queries and suggestions raised by parents
during the Discussion Groups. Some modification suggestions were accepted to clarify and
improve the understandability of the scale. The first author classified the suggestions according
to their category: “Changes to the Questionnaire structure”, “Adding abilities/activities/items”,

and “Changes/withdrawal of abilities/activities/items”.
Expectations Scale

The descriptive statistics for the Expectations Scales are presented in Tables 2 and 3.
For analytical purposes, the scale was divided into the “Abilities Expectations subscale” (e.g
count to 10) and “Academic Achievement Expectations subscale” (e.g Portuguese). All items
from the Abilities Expectations subscale had a non-normal distribution. There was considerable
variability in parent rating, ranging from 0 to 4 on the Likert scale in almost all items. The range
response in one of the two catch items (“Pre-historic Rock Painting”) from the Abilities
Expectations subscale was similar to that for the other items, suggesting that parents did not
understand this item as a discrepant one. Otherwise, the second catch item (“Learning Chinese”)
had a median of zero, indicating that most parents did not believe this was a relevant ability to
achieve before Grade 1. The Abilities Expectations subscale was categorized into advanced,
such as “Counting to 10007, “Reading to 100” and “Calculating multiplication”, and basic, such
as “Counting to 10” and “Knowing letters”. Most parents rated advanced expectations as
unimportant and basic ones important to achieving before enrolling in Grade 1, as presented in
Table 2.

Table 2

Descriptive statistics and frequency distribution evidence for Parental Expectations Scale (Abilities)
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Expectations n Min-Max Mean (dp) Median Skewness Kurtosis Pct 25 Pct50 Pct75  Sig
Count to 10 46 14 307(0929 3 0482 0945 2,0 30 40 <0,001
Count to 100 46 04 178(1332) 2 0241  -0914 10 20 30 0,001
Count to 1000 45 0-4 1,00 (1,044) 1 1,002 0,987 0,0 1,0 2,0 <0,001
Read to 100 45 04 149(1,290) 1 0590 058 00 1,0 2,0 0,001
Simple sums 45 0-4 2,18 (1,284) 2 0,146 0,828 1,0 2,0 3,0 0,005
Calculate multiplication 45 0-4 1,02 (1,118) 1 0,874 0,226 0,0 1,0 2,0 <0,001
Know letters 46 0-4 2,96 (1,053) 3 -0,626 -0,322 2,0 3,0 40 <0,001
Rupestre 45 04 120(1,179) 1 0637 -0454 00 1,0 20 <0,001
Chinese 45 01 018(0387) 0 1,744 1,08 00 00 00 <0,001
Print name 46 0-4 2,83 (1,270) 3 -0,747 -0,49 2,0 3,0 40 <0,001
Read words 43 0-4 2,37 (1,448) 3 -0,251 -1,393 1,0 3,0 40 <0,001
Know all letters 45 0-4 2,40 (1,406) 2 -0,352 -1,106 1,0 3,0 40 <0,001
Print letters 45 0-4 1,93 (1,468) 2 0,120 -1,326 1,0 2,0 3,0 0,010
Read books with pictures 45 0-4 2,07 (1,405) 2 -0,072 -1,108 1,0 2,0 3,0 0,004
Read chapter books 45 0-4 1,31 (1,203) 1 0,755 0,044 0,0 1,0 20 0,001
All items from the Academic Achievement Expectations subscale had a non-normal
distribution. The median parental expectations in more traditional disciplines, such as
“Portuguese” or “Mathematic” are higher when compared to the median in less traditional fields
of study, such as “Music” or “Arts”. Compared to other subjects, parental expectations for
“Portuguese” and “Mathematics” display the highest means. The catch item (“Russo”) had a
different range of responses from other items, suggesting that the parents understood this item
as a discrepant one.
Table 3
Descriptive statistics and frequency distribution evidence for Parental Expectations Scale (Academic
Achievement)
Expectations n Min-Max Mean (dp) Median Skewness Kurtosis Z%t Psgt l;%t Sig
Portuguese 46 1-4 3,20 (0,910) 3,5 -0,593 -1,082 2,0 3,0 40 <0,001
Mathematics 45 1-4 3,09 (0,925) 3 -0,363 -1,347 2,0 3,0 40 <0,001
Biological sciences 45 0-4 2,73 (0,963) 3 -0,227 -0,147 2,0 3,0 4,0 <0,001
Social sciences 46 1-4 2,80 (0,910) 3 0,222 -1,43 2,0 2,0 40 <0,001
Russo 45 0-2 0,49 (0,589) 0 0,744 -0,376 0,0 0,0 1,0 <0,001
Music 45 0-4 2,07 (1,156) 2 0,327 -0,535 1,0 2,0 3,0 <0,001
Language (e.g english) 45 1-4 2,44 (0,893) 2 0,750 -0571 20 2,0 3,0 <0,001
Arts 46 0-4 2,33 (0,990) 2 0,293 0,241 20 20 30 <0,001
Physical education 46 0-4 2,26 (1,124) 2 -0,054 -0,476 1,0 2,0 3,0 <0,001

The parental suggestions and judge analyses for the Expectations Scale are described in
Table 4. Twelve suggestions for change to the Questionnaire structure were made, and the
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judges accepted seven of them. For instance, parents could not understand what "success"
meant. Therefore, a modification in the statement was made. This modification was essential to
improve the understandability of Brazilian parents since "success™ in Portuguese could be
interpreted as the highest achievement in each discipline. However, in the original version, the
meaning of achievement does not have this connotation. Parents also suggested using a Likert
scale with four options instead of five. However, this suggestion was not accepted after the
judges' analysis since it would significantly change the Questionnaire structure and difficulting

cross-cultural comparisons.

Sixteen suggestions for adding new examples of expectations were made, and the judges
accepted seven of them. Parents suggested adding abilities judged by them as more important
than those described in the first version of the Questionnaire. For instance, parents suggested
adding abilities to the scale, such as children’s identification of quantity, space relations, and
reading graphics. These suggestions were not accepted since the Questionnaire focused more
on arithmetic abilities than mathematical knowledge in a wider sense. Conversely, parents from
more than one discussion group made suggestions, such as associating the letters with the first
letter of names of people/objects (e.g., Amanda’s “A”). Judges accepted these suggestions since

they are considered essential and relevant abilities for children to achieve before Grade 1.

Finally, seven suggestions for withdrawing abilities described in the Questionnaire were
made, and judges did not accept them. For example, parents suggested withdrawing "Doing
multiplications,” or "Teaching languages" before Grade 1. Parents indicate that teaching these
abilities before Grade 1 is unsuitable for a child's development. However, it is essential to
emphasize that these abilities aim to explore the variability among families' expectations. These
abilities were considered important to understand variability in home literacy and numeracy

among families, eventually identifying unreasonable expectations for this group age.
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Parental suggestions for the Parental Expectation Scale and modifications after expert analyses
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Suggestion
Category

Suggestion (In Portuguese)

Suggestion (In english)

Number
of
groups

Judgement

Final version before
modifications (In portuguese)

Final version before modifications (In english)

Primeiro ano escolar ou
primeiro ano de vida?

E para pensar no que eu acho
importante para o meu filho
ou para educacéo infantil
como todo, para a sociedade?

Os pais de criangas que estdo
depois do 1° ano devem
pensar restrospectivamente?

Colocar a idade aproximada
da crianca no 1°ano escolar

Qual a diferenca entre ndo é
importante e indiferente?

Compreensdo equivocada do
significado de pintura
rupestre

A afirmagdo "Ler livros
simples com imagens" se
refere a um livro apenas com
figuras ou livros com figuras
e palavras?

STATEMENT: Does the
statement refer to the first
school year or the first year
of life?

STATEMENT: Does the
statement refer to what |
think is important for my
child, or for early childhood
education in general?
STATEMENT: Should the
parent of children enrolled
after 1st grade think
retrospectively?

STATEMENT: Suggestion to
add the approximate age of
the child enrolled in 1st grade

RESPONSE OPTIONS:
What is the difference
between unimportant and
indifferent?

ITEM 11: Misunderstanding
of the meaning of rock
painting

ITEM 20: Does the
item"Reading simple picture
books" refer to a picture-only

book, or a book with both
words and pictures?

Yes

Yes

No

No

No

Yes

Yes

Na sua opinido qual a
importancia que as criangas
adquiram os conhecimentos

abaixo antes do 1° ano do
ensino fundamental?

Na sua opinido qual a
importancia que as criangas
adquiram os conhecimentos

abaixo antes do 1° ano do
ensino fundamental?

Retirar o item "Reconhecer
simbolos rupestres"

ITEM 20: Ler livros simples
com imagens e palavras

In your opinion, how important is it for children to
acquire the knowledge below before the 1st year of
elementary school?

In your opinion, how important is it for children to
acquire the knowledge below before the 1st year of
elementary school?

Remove - Recognise rock painting

ITEM 20: Reading simple books with pictures and
words
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Suggestion

Category >uggestion (In Portuguese)

Suggestion (In english)

Judgement

Final version before

modifications (In portuguese)

Final version before modifications (In english)

O que significa "sucesso"?

STATEMENT: What does

Na sua opinido, o quéo
importante é ter um bom

In your opinion, how important is it to perform well

" " s
Ur:a?iiiztrg Fiir,lho satis?:((::t% erss g?:rnn'wgce? es desempenho em cada uma in each of these subjects?
' yp ' dessas matérias?
Mudar palavra "académico”, STATEMENT: Suggestion to
uma vez que pode dificultar a replace the word "academic"
compreensdo, conotando a since this word may be Yes TITULO: Vida Escolar TITLE: School life
idéia de que estd associadoa  difficult to understand and
faculdade connotes college activities.
E necessario hierarquizar a RESPONSE OPTIONS:
importancia, elencando as
3 b . Should I rank the the ) )
mais ou menos importantes . No
) . importance or can all of them
ou é possivel elencar todas . .
. be listed as important?
como importantes?
RESPONSE OPTIONS:
Reduzir a escala likert para4  Suggestion to use a Likert
pontos, retirando o scale with 4 options, No - -
extremamente importante. removing the option
"extremely important".
L . ITEM 4: Suggestion to
Trocar ciencias naturais e replace "natural science” and
ciéncias sociais por P nsocial science” with Yes ITEM 3: Ciéncias ITEM 3: Science
histdria/geografia e ciéncias, i " ITEM 4: Historia/Geografia. ITEM 4: History/Geography
. history/geography" and
respectivamente o , .
science", respectively
Atividades de pareamento Matching activities (one-to- No - -
one correspondence)
0 que tem mais/menos - To identify which group has ITEM 8 Iden_tlflcar qual ITEM 8: Identify which group has more or less
Identificar qual grupo tem . Yes grupo tem mais ou menos .
- - the most/least objects . object
mais/menos objetos objeto
Compreender quem ganha ou  Understanding who loses or No i i

perde

wins in a game.
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; Number . .
Suggestion Suggestion (In Portuguese) Suggestion (In english) of Judgement _F'lnal. version before Final version before modifications (In english)
Category groups modifications (In portuguese)
O que vem antes e depois - What numbers come before
Idgntificar a localiza 20 do and after, to identify the ITEM 9: Identificar a
namero (ex: 0 4 vem%e ois location of the number on the 1 Yes localizacdo do nimero (ex: 0 4 ITEM 9: Identify the location of the number (e.g.
403 05 \}em antes dop6 (mental) number line (e.g.: 4 vem depois do 3,05 vem 4 comes after 3, 5 comes before 6, etc.)
' etc.) ! comes after 3, 5 comes antes do 6, etc.)
' before 6, etc.)
x To identify quantity and
Relagagegq[;gnfigfae)queno, space relations (big x small, 2 No - -
inside x outside)
Quanto a mais e quanto a To identify additive (how
Menos a many more) and subtractive 1 No - -
(how many less) relations
Agrupamentos por To identify classifications by
quantidades ou semelhanca quantity or physical 1 No - -
fisica similarity
Ler nGmero até 10 To read numbers up to 10 2 Yes ITEM 4: Ler nimero até 10 ITEM 4: Read number up to 10
Leitura de gréaficos simples To read graphics 1 No - -
Desenhar To draw 1 No - -
Saber falar inglés To speak in English 2 No - -
Mostrar as marcas nas To identify brand names on 2 Yes ITEM éz:r:]ierlggsﬁgzg nomes ITEM 17: Identify brand names on
embalagens. (Nas atividades) packaging/billboards embalagens/outdoors packaging/billboards
5 . To associate the first letters ITEM 18: Associar as letras . . .
Asso(;::;\r aesséf,:s/sog?jtggmes with names of people/objects 2 Yes aos nomes das pessoas/objetos ITEM éﬁf ':‘js?g/'gs.:%ttshéIGX:;\:\Q?:X; names
P ) (eg Amanda's A) (ex: A de Amanda) peop J g
. . , To differ letters from ITEM 19: Saber diferenciar ITEM 19: Know the difference between letters
Diferenciar letras de nimeros 1 Yes

numbers

letras de niimeros

and numbers
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; Number . .
Suggestion Suggestion (In Portuguese) Suggestion (In english) of Judgement _F'lnal. version before Final version before modifications (In english)
Category groups modifications (In portuguese)
For the in initial grades,
. replace "mathematics" and
Para séries inicias colocar " e
S Portuguese" with the
conforme a BNCC, ao invés .
A n common core Brazilian
de portugués, "Escuta, fala, .
L curricular nomenclature,
pensamento e imaginacgao", e . " - 1 No - -
A respectively, "spaces, times,
matematica, "Espacos, " ) :
6 - quantities, relationships and
tempos, quantidades, s
~ L transformations" and
relagdes e transformacoe i s ; A
listening, speaking, thinking
and imagining".
Dividir em inglés, espanhol  To specify if English and/or . . .
ao invés de deixar apenas Spanish instead of just 1 Yes ITEMiZ]' I(gsutersasalrl]r;]%lil)as (ex: ITEM 7: Other languages (eg English, Spanish)
"idiomas” "languages” gles, esp
Retirar multiplicaces To remove "multiplications" 2 No - -
To count to 100 before the
Contar até 100 antes do first year is an advanced
o P . . 2 No - -
primeiro ano € muita coisa knowledge for children at
this age.
To count to 1000 as well is
7 Contar até 1000 an advanced knowledge for 3 No - -
children at this age.
RESPONSE OPTIONS:
Replace the likert scale from
Escalas de consegue, ndo "unimportant” to "extremely
! . " ; 1 No - -
consegue, faz com ajuda. important", for "not
achieved", "achieved with
help"”, "achieved".
Antes da alfabetizagfo ndo Prior to alphabetization it
faz sentido acrescentar outras  makes no sense to add other 1 No - -
3 linguas languages
Reconhecer as letras ao invés Recognizing instead of
reading the alphabet letters 1 No - -

de ler as letras do alfabeto

letters
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; Number . .
S(L:Jggestlon Suggestion (In Portuguese) Suggestion (In english) of Judgement _F'lnal. version before Final version before modifications (In english)
ategory groups modifications (In portuguese)
Ler livro com palavras é Reading a book with words is
np an advanced knowledge for 1 No - -
muito. ; )
children at this age

Note: Number of groups means number of groups in which the suggestion was made, 1= Modifications in the questionnaire structure (Numeracy abilities scale), 2= Modifications
in the questionnaire structure (Literacy abilities Scale), 3= Modifications in the questionnaire structure (Academic achievement scale), 4= Adding examples (Numeracy abilities),
5= Adding examples (Literacy abilities), 6= Adding examples (Academic achievement scale); 7= Withdrawal (Numeracy abilities scale), 8= Withdrawal (Literacy abilities

scale). Modifications in the sentence are in bold.
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Home Activities Scale

The descriptive statistics for the Activities Scale are presented in Table 4. For analytical
purpose, items were divided, according to their focus, into “Literacy subscale” and “Numeracy
subscale”. All items from these scales had a non-normal distribution, except for a catch item
for which no variance was observed. The activities rated as less frequently developed for most
parents were playing card games, collecting objects, going to the library, and one catch item
(travel). The median for items from both subscales was three, indicating their high frequency

(several times a week).

The parental suggestions and judge analysis for the Activities Scale are described in
Table 5. In the Discussion Groups, parents made five suggestions regarding the modifications
in the Questionnaire structure, and none of them were accepted by judges. Parents had doubts,
for example, about the meaning of the described activities, whether the purpose of the described
activities was “teach like a teacher” or “informal teaching”. One of the purposes of the
Questionnaire is to understand the involvement of parents in this type of activity without their
degree of formality. Different activities require more or less formality, and it is not necessary

to explicitly notify parents which activities are formal or informal.

Parents suggested adding seventeen new activities to the Activities Scale, and judges
accepted four of them. For example, parents suggested adding “hopscotch” and “texting on
mobile apps” as activities that parents used to conduct at home and were not described in the
previous Questionnaire version. These are relevant activities related to children’s literacy and
numeracy development. However, some suggestions, such as “counting pellets” or “puzzles
joining words and images,” were not added because it was necessary to restrict the number of

activities to reduce the Questionnaire length.
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Descriptive statistics and frequency distribution evidence for Home Activities Scale
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Min-

Pct

Pct

Activities Max Mean (dp) Median Skewness Kurtosis 25 Pct 50 75 Sig
Simple sums 46 0-4 2,37 (1,48) 3 0,46 -1,13 1,0 2,5 40 0,003
Mental calculation 44 0-4 2,43 (1,32) 2 -0,48 -0,64 2.0 2.0 40 0,002
Clocks and calendars 45 0-4 2,51 (1,29) 3 0,46 0,81 2,0 2,5 3,3 0,005
Heigh, measures and 44 0-4 1,91 (1,31) 2
quantity comparitions 0,18 -0,10 1,0 2,0 3,0 0,001
Counting games 45 0-4 1,64 (1,03) 2 0,25 0,20 1,0 2,0 2,0 <0,001
Print numbers 46 0-4 2,80 (1,31) 3 -0,99 -0,02 2,0 3,0 40 <0,001
Classify colors 45 0-4 2,64 (1,42) 3 0,84 -0,55 2,0 3,0 40 <0,001
Ask about quantities 45 0-4 2,73 (1,36) 3 -0,92 -0,20 2,0 3,0 40 <0,001
Card games 43 0-4  153(1,10) 1 0,59 -0,02 10 1,0 20 <0,001
Colect objects 45 0-4 1,09 (1,33) 1 0,93 -0,46 0,0 0,0 20 <0,001
Recite numbers 45 0-4 2,78 (1,19) 3 -1,01 0,53 2,0 3,0 40 <0,001
Sing with numbers 45 0-4 2,33 (1,45) 3 0,38 -1,26 1,0 3,0 40 <0,001
Count on fingers 45 0-4 2,76 (1,25) 3 0,84 -0,06 2,0 3,0 40 0,001
Read words 45 0-4 2,69 (1,40) 3 0,72 0,76 2,0 3,0 40 <0,001
Point to words 45 0-4 2,44 (1,47) 3 -0,60 -1,07 1,0 3,0 40 <0,001
Identify words onsigns 44 0-4 2,50 (1,42) 3 0,61 0,87 1,8 3,0 40 <0,001
Print words 45 0-4 2,67 (1,30) 3 0,78 0,29 2,0 3,0 40 0,001
Identify words 44 0-4 2,30 (1,46) 3 -0,40 -1,23 1,0 3,0 3,0 <0,001
Sound of letters 45 0-4 2,56 (1,44) 3 -0,60 -1,02 1,0 3,0 40 <0,001
Definitions of words 43 0-4 3,02 (1,17) 3 -1,19 0,59 2.8 3,0 40 <0,001
Recite alphabet 45 0-4 2,38 (1,28) 3 -0,49 0,82 1,8 3,0 30 <0,001
Make rhymes 44 0-4  241(135) 3 -0,57 -0,89 1,0 30 30 <0,001
Ask during reading 43 0-4 2,77 (1,23) 3 0,74 0,57 2,0 3,0 40 <0,001
Go to the library 45 0-4 0,84 (1,13) 0 1,32 1,08 0,0 0,0 20 <0,001
Recognize letters 45 0-4 2,60 (1,27) 3 -0,58 -0,55 2,0 3,0 40 0,003
Print the name 45 0-4 2,42 (1,44) 3 -0,61 -0,97 1,0 3,0 40 <0,001
Travel 45 0-0 0,00 (0,00) 0 - - 0,0 0,0 0,0 -

Finally, parents suggested withdrawing two activities from the list, and the judges

withdrew one. Parents suggested excluding the “visit to library” activities since not all parents

were aware of libraries in their neighborhood. This suggestion was not accepted as it probably

reflects parental unawareness other than a lack of available libraries. Available data indicate

that from that are 5293 public libraries in all 26 Brazilian states (Sistema Nacional de

Bibliotecas Publicas, 2023). In addition, parents suggested removing “travel to other countries”

since this is not a routine experience in Brazil, and judges accepted this suggestion.
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Table 6
Parental suggestions for the Home Activities Scale and modifications after expert analyses

Suggestion Number Final version before Final version before
Category Suggestion (In Portuguese) Suggestion (In english) gr(?l]:ps Judgement modifications modifications (In english)
Magig Wi e STATEMENT: Does
A "atividade" significa "ensinar o ; .
N x activities" means "teaching
como um professor"? Ou séo . " - 1 No - -
. i - like a teacher", or does it refer
atividades informais? . Lo
to informal activities?
) STATEMENT: Shoud I refer
E para pensar na frequéncia em que  about the frequency activities
as atividades sdo desenvolvidas are currently being done or
. . . 1 No - -
atualmente ou na época que era mais should | refer back to the time
apropriada? when the activity was more
appropriate?
! Acrescentar uma opg¢ao "as RESPONSE OPTIONS:
vezes" /"eventualr?w%nte" Suggestion to add the option 2 No - -
""sometimes/ocasionally"
" S i ITEMS: Suggestion to replace
Trocar "Eu ensino™ e "eu jogo", para " " woem
"Ac i "o s s I teach” and "I play", to "we
nos jogamos” e "nds classificamos, " . - 1 No - -
. play" and "we classify",
respectivamente .
respectively
Reduzir o nimero de atividades ITEMS: Suggestion 'go_rgduce 1 No - -
the number of activities
» Volume Volume 1 No - -

Proporgéo Proportion 1 No - -
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Suggestion Suggestion (In Portuguese) Suggestion (In english) Nurc:}ber Judaement Final version before Final version before
Category 99 g 99 g groups g modifications modifications (In english)
Peso Weight 1 No - -
Medidas Measures 1 No - -
Direcéo Spatial orientation 1 No - -
Composicao das cores Color spectrum 1 No - -
Amarelinha Hopscotch 1 Yes ITEM 14: Nos b_rlncamos ITEM 14: We Play Hopscotch
de amarelinha
Quebra cabeca de numeros e Numerical and simple
) . caden ~ + calculations puzzles (addition, 1 No - -
calculos simples (adicédo, subtragéo) .
subtraction)
Contar graos Counting pellets 1 No - -
Rima Rhyme 2 No - -
Parlenda Nursery rhymes 1 No - -
Mdsica Music 1 No - -
ITEM 29: Eu ajudo a . .
Mandar mensagem de texto para crianga a mandar ITEM 29: 1 help the C.h”d send
. . . . text messages to friends,
amigos, colegas, familiares em Texting on mobile apps (e.g., mensagem de texto para .
Y . 1 Yes ; colleagues and/or family on
aplicativos de celular (ex: WhatsApp). amigos, colegas e/ou . -
- L mobile applications (eg
Whatsapp). familiares em aplicativos whatsapp)
3 de celular (ex: whatsapp) PP
Quebra cabeca que junta imagem Puzzles joining words and 1 No i i
com palavra images
Blocos de letrinhas, formar letra com Blocks of letters, forming
massinha ou escrever na areia letters with plasticine or 1 No - -
magnética writing on magnetic sand
. | . e )
Jogar STOP/Adedanha Playing Stop!/Categories 1 Yes ITEM 30: N6s jogamos ITEM 30: We play

word game

STOP/Adedanha

Stop!/Categories word game
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Suggestion Suggestion (In Portuguese) Suggestion (In english) Nurc:}ber Judaement Final version before Final version before
Category 99 g 99 g groups g modifications modifications (In english)
Desenho Drawing 1 Yes ITEM ég:dl;lsoesn?lgpcamos ITEM 15: We Play Drawing
N&o tem biblioteca em Maua There is no library in some 1 No
(interior de SP) rural places
4 . . x Traveling to other countries is Retirar - Item 31: Fago .
Viajar para outros paises ndo faz not pa?rt of the Brazilian 1 Yes viagens para ou trosg Withdraw - Item 31: | make
parte da rotina e : trips to other countries
families' habits paises

Note: Number of groups means number of groups in which the suggestion was made, 1= Modifications in the questionnaire structure , 2= Adding actvities (Numeracy), 3=

Adding activities (Literacy), 4= Withdrawal activities (Literacy). Modification in the sentence are in bold.
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Homework Activities Scale

Descriptive statistics for the Homework Activities Scale are presented in Table 7. For
analytical purposes, the Homework Activities Scale was divided into the “Books subscale” and
"Games subscale.” All items from these subscales had a non-normal distribution. Even though
there was variance in rated scores, ranging from lowest to highest in all items, the most frequent
ratings were the lowests. In the Books Subscale, most parents indicated that they did not have
books or just one to five books in all investigated genres. However, parents usually reported
having more children's books when compared to adults' books. The variance on digital books
was even lower since most parents reported having no digital books available at home.
Regarding the frequency of shared reading activities, most parents indicated that they are

involved in shared reading activities at least three times per week, more frequently at night.

Table 7
Descriptive statistics and frequency distribution evidence for Homework Activities Scale
Activities n Min- Mean (dp) Median Pct Pct Pct
Max Skewness Kurtosis 25 50 75 Sig

Comic book 45 0-5 0,73(1,47) 0,000 2,20 3,71 0,0 0,0 1,0 <0,001
Children books 46 0-5 1,20 (1,20) 1,000 1,68 3,18 1,0 1,0 1,5 <0,001
Adult books 46 0-5 1,72 (1,76) 1,000 0,73 0,75 0,0 1,0 30 0,003
Comic books (digital) 43 0-5 0,23(0,81) 0,000 5,14 29,57 0,0 0,0 0,0 <0,001
Children books (digital) 44 0-5 0,66 (1,33) 0,000 2,23 4,37 0,0 0,0 05 <0,001
Adult books (digital) 43 0-5 1,33(1,71) 0,000 1,07 0,15 0,0 0,0 20 <0,001
At night before sleep 42 0-8 3,55(2,56) 3,000 0,17 1,11 1,5 3,0 55 0,032
Other moments 44 0-8 2,91 (2,02) 3,000 0,89 0,59 2,0 3,0 40 <0,001
Board games 43 0-5 1,84 (1,43) 2,000 0,45 -0,55 1,0 2,0 30 0,006
Cardgames 43 0-8 1,81(1,87) 1,000 1,37 2,32 0,0 1,0 30 0,001
Videogames 46 0-8 1,61 (2,06) 1,000 1,58 2,43 0,0 1,0 30 <0,001
Computer games 45 0-8 1,96 (2,46) 1,000 1,22 0,35 0,0 1,0 30 <0,001

For the Games Subscale, there was variancein rated scores. Specifically, parents
reported that they were involved with their children more frequently in board games compared
to card games, video games, or computer games. However, some parents reported being
involved in card games, video games, or computer games with their children up to seven times

per week, while board games frequency was reported up to five times a week
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Parental suggestions for the Homework Activities Scale and modifications after expert analyses
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Suggestion
Category

Suggestion (In Portuguese)

Suggestion (In english)

Judgement

Final version before
modifications

Final version before
modifications (In
english)

Utilizagdo de amplitudes
menores de variagdo para as
guantidades pequenas de
livros. As pessoas tém poucos
livros no Brasil e quantidades
maiores sdo dificeis de estimar.

Acrescentar 0 ou nenhum livro
nas opcoes.

RESPONSE OPTIONS:
Suggestion to replace the
response options since
Brazilians have only few
books and larger quantities are
difficult to estimate.
RESPONSE OPTIONS:
Suggestion to add "0" or
"none"” in book

Yes

Yes

OPCOES DE
RESPOSTA:
0/ 1-5/6-15/16-25/26-
50/51-75/76-100/101-
199/200 ou mais

RESPONSE
OPTIONS:
0/ 1-5/6-15/16-25/26-
50/51-75/76-100/101-
199/200 or more

Colocar em faixas (de duas a
trés vezes, de quatro a cinco)
uma vez que é dificil falar com
exatidao a frequéncia de leitura
(acrescentar aproximadamente)

Acrescentar "final de semana”
com uma nova categoria

Juntar escalas de "tempo de
leitura” e "quantidade de
livros™

Alterar descricdo de "Historias

em quadrinhos" para
"Revistinhas"

RESPONSE OPTIONS:
Suggestion to replace exact
response options with
approximate frequency ranges,
adding "approximately", since
it is hard to state the reading
frequency exactly
ITEMS: Suggestion to add
"weekend" as a new category
OTHER: Suggestion to merge
reading time and number of
books scales

ITEMS: Replace "comic
books" for "Revistinhas"

No

No

No

Yes

ITEM 1: Historias em
quadrinhos
(Revistinhas)

ITEM 1: Comic Books
(Little Books)

3

Adicionar classificagdes
diferentes como receitas,
revistas, jornais, poesias

Add classification as recipes,
magazines, newspaper,
speeches, poetry

Yes

ITEM 4: Revistas e
jornais

ITEM 4: Magazines
and newspapers



Child psychology (emotions,
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Psicologia infantil 1 No - -
etc.)
AdlClonar categoria Qe leitura Add independent reading
independente (especialmente . - No - -
X . (especially for older children)
para criangas mais velhas)
Em uma semana In an average week,
comum, quantas vezes how many times do you
Acrescentar a categoria vocé ou outro adulto da  or another adult in
"Contag&o de historias na hora Storytelling at bedtime. 2 Yes sua casa conta histérias  your household tell
de dormir*" sem livro para a stories without a book
crianca (contacdo de to the child
histérias)? (storytelling)?
ITEM 4: Jogos de ITEM 4. Computer
Jogos de celular Mobile games 1 Yes computador e/ou jogos  Games and/or Mobile
de celular Games
Forca Hangman (game) 1 No - -
. Sports games (soccer,
Jogos esportivos (futebol, dodgeball, rollerblading, 4 No i i
queimada,patins, bicicleta) bi
icycle)
Dominé Domino 2 No - -
Jogos de cartas/Uno Card games/UNO 1 No - -
AdivinhacGes Guessing game 1 No - -
Jogos digitais com nimeraos, Digital games with numbers,
letras, musiquinhas letters, and songs (Apps such 4 No i i
(Apliciativos como Discovery, as Discovery, Babybus, Yovo,
babybus, Yovo etc.) Playkids, etc.)
Videos de contagdo de histdrias
(pessoas contando histérias) no Storytelling Videos on
youtube/netflix (canal do Youtube or Netflix (people 3 No - -
youtube, quintal da cultura, telling stories)
Fafa conta)
Videos de blogueiros/pessoas .
recebendo cgisas, fagendo Videos of youtubers/people No - -

slime receiving gifts, making slime
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Language games to improve
vocabulary, syntax, etc.
Videogame Videogames 2 No - -

Note: Number of groups means number of groups in which the suggestion was made. 1= Modifications in the questionnaire structure (Number of

Jogo da linguagem 1 No - -

physical/digital books), 2= Modifications in the questionnaire structure (Reading frequency), 3= Adding new categories (Number of physical

books), 4= Adding new categories (Reading frequency), 5= Adding new categories (Games). Modifications in the sentence are in bold.
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The parental suggestions and judges’ analysis for the Homework Scale are described in
Table 8. Parents made six suggestions to modify the Questionnaire structure, and the judges
accepted three of them. Parents considered that the option ranges for books were too wide for
the Brazilian context. The original first option was between 0 and 25 books. It was suggested
to replace it with smaller ranges, as Brazilian families usually do not possess that many books.
This suggestion was accepted. The final options for book number were rescaled for: “0”; “1-
57;“6-157; “16-257; “26-507; “51-757; “76-100; “101-199”; “200 or more”. Parents suggested
adding the category “weekend” to the two categories of reading frequency in the Books
Subscale. They also suggested merging the reading frequency and number of book questions.
These suggestions were not accepted, as they were considered devoid of cultural or theoretical

relevance.

Parents suggested adding four categories to the Books Subscale, and two of them were
accepted. Specifically, parents suggested adding "storytelling at bedtime™ as a new category for
reading frequency and a "journals and magazines" category for the books number item. This
suggested that buying journals or magazines, and storytelling are common practices in Brazil.
Other such as "children psychology™ and "independent reading" were not considered culturally

or theoretically relevant.

Furthermore, parents suggested adding eleven other categories to the Games Scale. Only
the suggestion of adding “Mobile games” was accepted, as these are extremely popular
among Brazilian children. Other suggestions, such as “Hangman game” or “Guessing game,”

were considered too specific.
Parental Attitudes Scale

The descriptive statistics of the Attitudes Scale are presented in Table 9. For analytical
purposes, the items in the Attitudes scale were divided according to the focus of the item:
Writing, Mathematics, or Reading. All items had a non-normal distribution. There was
considerable variability in parental ratings, ranging from 0 to 4 on the Likert scale in almost all
items, except for a Writing item (“I avoid situations involving writing”). In this item, the median
was equal to 0, indicating that parents usually did not avoid writing situations. Parents presented
a better attitude regarding Reading and Writing than Mathematics. Whereas the median of

Mathematics Attitudes items was closer to 1, for Reading and Writing attitudes was closer to 3
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Table 9
Descriptive statistics and frequency distribution evidence for Parental Attitudes Scale

Activities ~ n  Min-Max Mean (dp) Median gkewness Kurtosis Pct25 Pct50 Pct75  Sig
Math 47 0-4 153(1,60) 1,00 0,46 -1,51 0,0 1,0 30  <0,001
Language 47 0-4 2,68(1,52) 3,00 -0,87 -0,83 1,0 3,0 40  <0,001
Reports 47 0-4 2,53(1,64) 3,00 -0,68 -1,28 1,0 3,0 40  <0,001
Math enjoy 46 0-4 161(1,61) 1,00 0,28 -1,69 0,0 1,0 3,0 <0,001
Read enjoy 46 0-4 2,98(131) 3,00 -1,39 0,79 3,0 3,0 40  <0,001
Writing enjoy 47 0-4 3,00 (1,20) 3,00 -1,67 2,06 3,0 3,0 4,0 <0,001
Writing situation 46 0-3 0,33(0,60) 0,00 2,35 7,48 0,0 0,0 1,0 <0,001
Work with math 47 0-4 1,64 (1,57) 1,00 0,21 -1,69 0,0 1,0 3,0 <0,001
Math situations 47 0-4 1,04 (1,33) 1,00 1,07 0,28 0,0 1,0 1,0 <0,001

The parental suggestions and judges’ analysis for the Attitudes scale are described in
Table 10. Parents made four suggestions for the Attitudes Scale, and one of them was accepted
by the judges during the analysis. Specifically, parents suggested adding a question about
parental confidence in teaching and helping their children in school activities, which was
considered relevant. Other suggestions were considered nonrelevant, such as changing the term
“Parental attitudes” and reducing the response rate options. These modifications could imply

significant differences between Questionnaire versions and hamper cross-cultural comparison.
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Parental suggestions for the Parental Attitudes Scale and modifications after expert analyses
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Suggestion Suggestion (In . . Number Final version before Final version before
Suggestion (In english) of Judgement e modifications (In
Category Portuguese) modifications .
groups english)
STATEMENT:Suggestion to
Atitudes parentais é um replace the expression "parental 1 No i i
termo dificil attitudes", because it is difficult to
1 understand it
. . RESPONSE OPTIONS: Suggestion
Reduzir a escala likert to reduce the Likert scale to 3 1 No - -
para 3 pontos -
options
Donas de casa que
estudam e se envolvem
com a matematica Housewives who study and get
sugeriram acrescentar um  involved with math suggested 1 No i i
tépico com "estudo adding a topic with "I study math"
5 matematica" ou "me or "l get involved with math"
envolvo com
matematica"
. ITEM 10: Eu me sinto
?ecnrfesi?;?zr 32 gn%?:];f Adding if the parent feels able to 1 Yes capaz de auxiliar a ITtI(E)I\rﬁlellS-trI];i?:i?c?le

para o filho teach the child.

crianga com o contetdo

with school content
escolar

Note: Number of groups means number of groups in which the suggestion was made. 1= Modifications in the questionnaire structure 2= Adding parental attitudes Modification

in the sentence is in bold.
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Extracurricular Activities

The descriptive statistics of the Extracurricular Activities Scale are presented in Table
11. All items had a non-normal distribution. There was considerable variability in parent rating,
ranging from O to 4 on the Likert scale in almost all items except for Mathematics Activities
and Science Activities, on which parent rating ranging from 0 to 3 and 0 to 2, respectively. The
median was equal to 0 in almost all items, however, for Reading and Recreation Activities, the
median was equal to 2 and 3, respectively. These results indicated that parents engage with their
children more frequently in recreational activities than other ones, such as Science and
Mathematics. Parents engaged less frequently with their children in Mathematics Activities
than Reading Activities. It is important to emphasize that parents responded to this
Questionnaire during the COVID-19 pandemic restrictions, so it is possible that is the reason

for the low involvement in extracurricular activities.

Table 11

Descriptive statistics and frequency distribution evidence for Extracurricular Activities Scale

Activities n Min-Max Mean (dp) Median skewness Kurtosis Pct25 Pct50 Pct75  Sig
Reading activities 46 0-4 1,65(1,49) 2,000 0,26 -1,38 0,0 1,0 3,0 <0,001
Language activities 45 0-4 1,07 (1,40) 0,000 0,86 -0,82 0,0 0,0 20 <0,001
Music activities 45 0-4 0,62 (1,10) 0,000 1,80 2,60 0,0 0,0 1,0 <0,001
Math activities 46 0-3 0,43 (0,86) 0,000 1,85 2,27 0,0 0,0 0,0 <0,001
Science activities 44 0-2 0,20 (0,55) 0,000 2,67 6,04 0,0 0,0 0,0 <0,001
Recreation activities 47 0-4 2,13 (1,42) 3,000 0,47 -1,14 0,0 3,0 3,0 <0,001

Parental suggestions and judges’ analysis for the Extracurricular Activities Scale are
described in Table 12. Parents made seven suggestions to modify the Questionnaire structure
in the Extracurricular Activities Scale, and the judges accepted two of them. Specifically,
parents suggested replacing the word "Extracurricular” since this was considered uncommon in
Portuguese. To improve the understandability of the statement, besides the word
"extracurricular,” an explanation of the meaning of this type of activity was given. Further,
parents suggested giving more information about "Mathematical programs™ since they are
uncommon in Brazil. Therefore, examples were added to improve the item's understandability.
However, some suggestions were not accepted since they could modify the Questionnaire
significantly. For example, parents proposed making explicit that these are activities carried out
in the pre-pandemic period, as well as accepting activities carried out during holidays or

occasionally as extracurricular activities.
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Table 12
Parental suggestions for the Extracurricular Activities Scale and modifications after expert analyses

Number

Suggestion . . . Final version before Final version before

Category Suggestion (In Portuguese) Suggestion (In english) grgfjps Judgement modifications modifications (In english)
. STATEMENT: Does this
O enunciado se refere apenas e
o . statement refer specifically to
atividades semanais ou A 1 No - -
A o regular weekly activities or also to
esporadicas/de férias? . X L
occasional/holiday activities?
STATEMENT: Suggestion to
Deixar claro que séo atividades explicit that these are activities
. . ) . - . . 1 No - -
realizadas em periodo pré pandemia  carried out in the pre-pandemic
period

ENUNCIADO: Abaixo estda STATEMENT: Below is a

uma lista de atividades list of (extracurricular)

(extracurriculares) activities carried out
_ , STATEMENT: Suggestion to realizadas fora do_ horério out5|d§e of class
Palavra extracurricular € um termo " . " de aula (extracurriculares).  (extracurricular) hours.
e replace the word "Extracurricular 1 Yes S A
dificil P Por favor indique se 0 seu Please indicate whether
beecause ir is difficult . - .
1 filho participa de qualquer  your child attends any of

uma delas e, em caso these and, if so, how many

afirmativo, quantas horas as hours per week he/she

frequenta por semana: attends them:

STATEMENT: Does the statement

Essas atividades sdo formais ou Lo
refer to formal activities or

atividades informais desenvolvidas . - . 1 No - -
. informal activities carried out by
pelos pais?
parents?
STATEMENT: Do include

Atividades que estdo na grade

. 2 activities that are in the common 1 No - -
curricular contam? (ex: musica)

core? (e.g., music)
RESPONSE OPTIONS:
Opcéo que ndo faz nenhuma Suggestion to add an option
atividade indicatinh that parents do not
engage in any kind of activity
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Number

Suggestion . . . Final version before Final version before
Category Suggestion (In Portuguese) Suggestion (In english) grc())::ps Judgement modifications modifications (In english)
O que séo os programas de ITEMS: What are math programs? _
matematica? Kumon? S&o atividades  Is the KUMON an acceptable ITEM 4 Prog_]ramas de ITEM 4: Math programs
. s s s L 1 Yes matematica (ex: KUMON, .
formais ou as que sdo feitas em casa activity? Are they formal activities etc) (ex: KUMON, etc.)
mesmo? or those that are done at home? '
ITEM 5: Programas de ITEM |5: Science and
- x x . . . ciéncia e tecnologia (ex: technology programs
Robotica/Computagdo/Programacdo  Robotics/Computing/Programming 3 Yes o . (e.g. robotics,
robdtica, programacao, X
s programming,
computacao, etc.) .
computing, etc.)
Antroposofia/Filosofia. Anthroposophy/Philosophy 1 No - -
Culinéria Cuisine 1 No - -
Plantagdo/Horta Gardening 1 No - -
Artes de forma geral, acrescentar Arts in general, add examples
exemplos, como musica, danga, (music, dance, painting, drawing, 3 No - -
’ pintura, desenho, ginastica ritmica rhythmic gymnastics)
Recreacdo entra yoga? Does "Recreation" include yoga 1 No - -
ITEM 1: Programas de ITEM 1: Reading
KUMON KUMON 2 Yes leitura (ex: Clube do livro, Programs (e.g. Book
KUMON, etc.) Club, KUMON, etc.)
Terapia/fisioterapia Therapy/Physical Therapy 1 No - -
Tr,a(_jlgoes c.u!turals/ At'V'd"fld?S Cultural traditions/Folk activities 1 No - -
folcldricas (ex: invernadas artisticas)
reIIin)ggls?(:eﬁtI(;g?eadue:se ITEM 7: Religious
Atividades religiosas Religious activities 1 Yes 9 ' 9 " activities (eg Catechism,

escola biblica dominical,

evangelizacdo infantil, etc.) Sunday school, etc.)

Note: Number of groups means number of groups in which the suggestion was made. 1= Modifications in the questionnaire structure, 2= Additions of extracurricular activities.

Modification in the sentence is in bold.
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General suggestions

Parents also made other general suggestions or comments, not specifically related to any
HNLQ Scale. Other parental suggestions and judges’ analysis are described in Table 13. Parents
made eleven suggestions to change the Questionnaire structure, four of which were accepted
by judges. For example, parents suggested putting the number of options in the statement so
that the response becomes aware of all options, as well as suggested adding, in the general
statement, the number of questions to the estimate time to complete the questionnaire. Judges
accepted both suggestions to facilitate the understandability and organization for parental
answering the Questionnaire. However, parents also made suggestions that were not accepted
by judges, as for example, explaining that this questionnaire is not related to changes from the
pre- and post-pandemic contexts. It is important to emphasize that this Questionnaire will be

used even after this period, so it is necessary to be temporally unbounded.

Additionally, parents also suggested to add some activities that were not associated with
a specific Questionnaire scale. Seven suggestions were made, and none of them were accepted
during the judges’ analysis. Parents suggested, for example, to add some apps associated with
reading and math activities, such as “Matific”” and “Arvore de Livros” (Book Tree). However,
it is not possible to add every activity available in the Brazilian context, so it was necessary to

select some of the more common activities in the country
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General parental suggestions and modifications after expert analyses
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Suggestion Suggestion (In Suggestion (In english) Judgement Final version before Final version before
Category Portuguese) 99 g g modifications modifications (In english)
GENERAL STATEMENT:
_ Suggestion to add, in the ENUI\!CIADQ QERAL_: Vocé GENERAL STATEMENT: You
Colocar a quantidade de  general statement, the number v levard em media 30 minutos 11 tak £30 mi
erguntas no questionario  of questions to the estimated € para responder este will take an average of 30 minutes
P . S to answer this questionnaire.
time to complete the guestionario.
questionnaire
ENUNCIADO GERAL: Caso
Vocecﬁg:aans‘g;fsduea“ma GENERAL STATEMENT: If you
- ) GENERAL STATEMENT: ne are responsible for more than one
Especificar que é para Suggestion to specify that responsabilidade, por favor, child, please respond with only one
responder sobre apenas 99 P Yes responda pensando apenasem . » plea P y
X parental response refer to one X N child in mind. If you want, you can
um filho. - uma crianga. Caso vocé . .
1 child only. ! : . answer one more questionnaire
gueira, podera responder mais L .
S thinking about the other children.
um questionario pensando nas
demais criangas.
~ . ENUNCIADO GERAL.:
Colocar as opgbesde  GENERAL STATEMENT: Sugerimos que vocé responda  GENERAL STATEMENT: We
resposta no enunciado,  Suggestion to put the number S .
o T o este questionario pelo suggest that you answer this
facilitando a visualizacdo of options in the statement, so . - . .
~ computador, para que fique  questionnaire using the computer,
das opcOes de resposta, ou that the response becomes e L . . )
Yes mais facil a sua visualizacdo.  to make it easier to view. If you

indicar para responder o
questionario na horizontal,
caso seja respondido pelo

celular.

aware of all options. Further,
is also suggested to instruct
responds to fill the responses
horizontally.

Caso vocé responda pelo
celular, vire-0 na horizontal
(deitado) para visualizar todas
as opcoes de resposta.

answer on your cell phone, turn it
horizontally (lying down) to view
all response options.
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Suggestion
Category

Suggestion (In
Portuguese)

Suggestion (In english)

Final version before
modifications

Final version before
modifications (In english)

Colocar estimativa de
tempo

Explicar o que é
numeracia e literacia
familiar

Considerar as mudancas
causadas pela pandemia,
considerando os contextos
pré e pos pandemia

Tempos poderiam ser:
semanal, quinzenal,
raramente e nunca

Escala likert de 10 pontos

Trocar o "por semana”
para "por dia"

Quantas horas passa
acordado (por dia ou por
semana?) como fazer
esse calculo?

GENERAL STATEMENT:
Suggestion to state time
estimated to complete the
questionnaire

GENERAL STATEMENT:
Suggestion to add a brief
explanation about what is

home numeracy and literacy

concept.

GENERAL STATEMENT:

Consider changes related to

the pre and post-pandemic
contexts

RESPONSE OPTIONS:
Suggestion to replace
response options about time,
changing to: weekly,
biweekly, rarely or never

RESPONSE OPTIONS:
Suggestion to use a 10-point
Likert scale

RESPONSE OPTIONS:
Suggestion to replace
"weekly" with "dayly"

ITEM: How to estimate the
number of hours you spend
awake with the child?

Number
of Judgement
groups

2 Yes

1 No

6 No

1 No

1 No

1 No

1 Yes

ENUNCIADO GERAL: Vocé
levard em média 30 minutos
para responder este
questionario.

PERGUNTA: De segunda a
sexta, quantas horas por dia
VOCé passa com a crianca
acordada?

GENERAL STATEMENT: You
will take an average of 30 minutes
to answer this questionnaire.

QUESTION: How many hours a
day do you spend with the child
awake from Monday to Friday?



69

Suggestion Suggestion (In . . Number Final version before Final version before
Suggestion (In english) of Judgement e e ;
Category Portuguese) groups modifications modifications (In english)
Melhorar o layoutpare o oS
alcangar celulares mais prove the fayout, Imp 9 1 No - -
antiqos visibility in older handy
gos. models.*
C_Iube geassinaturade Monthly book subscription as
livros como forma de . 2 No - -
. N . a way to encourage reading
estimulacéo da leitura
Arvore de livros
(aplicativo) Book Tree (app) 2 No - -
Matific (aplicativo) Matific (app) 1 No - -
Discusséo sobre o tempo . . .
de exposicio a tablets Discussion on exposure time
. to tablets versus quality of 1 No - -
versus qualidade de exnosUre/contents
exposicao/contetdos P
2 Meditagdo guiada no
209 Guided meditation on Spotify 1 No - -

Spotify

Presenca em feira de .
. Presence at a book fair as a
Livros como uma forma 1 No - -

de estimulacdo da leitura way to stimulate reading

Adicionar perguntas sobre Adding questions about
brincadeiras com outras playing with other children,

criangas, ao invés do foco  rather than just focusing on 1 No - -
apenas nas atividades com activities with
0s pais/responsaveis parents/guardians

Note: Number of groups means number of groups in which the suggestion was made. 1= Modifications in the questionnaire structure, 2= Adding activities/questions (Other

comments). Modification in the sentence is in bold.
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List of books and games

In the original Questionnaire, a checklist of 60 book titles was created in order to
construct an approximate estimate of storybook exposure (LeFevre et al., 2002). The original
book list comprised 40 real titles and 20 plausible foils, which were presented to parents. This
list was constructed with familiar book titles available in local libraries or bookstores. Parents

were asked to indicate which one they recognized, discouraging guessing.

To construct the Brazilian books list, parents were asked to name at least five children's
books that they knew. Parents cited 142 different title books. The frequency of citation of each
selected book is presented in Table 14. As the frequency of citations for each book was low, it
was difficult to select solely based on frequency. Twenty-eight books were selected to compose
the 40-books list based on the following criteria: a) 25 books were cited by more than one
participant; b) two books were cited by one participant each were also found in the
amazon.com.br bestsellers list; ¢) one book quoted by only one participant was the most
frequently read according to the "Portraits of Reading in Brazil" survey (Instituto Pro-Livro,
2020). The remaining 12 books were pseudorandomly selected from the list mentioned by the
participants using a random numbers list (Table 14). The twenty foil titles were translated from
the original list of invented titles. Uncommon names in Brazil from invented titles listed were
changed to common Brazilian names. In addition, minor adaptations were made to be more

related to Brazilian Culture (e.g., changed "snowflakes" for “raindrops").
Table 14

List of cited books by parents

Best Reading

Title Book (In Title Book (In English) Fre_qugncy seller on  portraits
Portuguese) Citation
amazon? survey

Pequeno principe The Little Prince 11 No Yes
Os trés porquinhos The Three Little Pigs 9 No No
Chapeuzinho vermelho Little Red Riding Hood 8 No No
Cinderela Cinderella 7 No No
A bela e a fera Beauty and the Beast 5 No Yes
Branca de neve e os sete Snow White and the

~ 5 No Yes
anoes Seven Dwarfs
Jodo e o pé de feijao Jack and the Beanstalk 5 No No
Marcelo marmelo martelo - 5 No No
Menino maluquinho The Nutty Boy 5 No No
Sitio do pica pau amarelo The Yellow Woodpecker 5 No No

Farm
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. Best Readin
Title Book (In Title Book (In English) Fre_quc_ency seller on portraitgs
Portuguese) Citation o
amazon’” survey
Pinéquio Pinocchio 4 No No
Turma da monica Monica and Friends 4 No No
Cara de que? - 3 No No
Diario de um banana Diary of a Wimpy Kid 3 No Yes
O gato de botas Puss in Boots 3 No No
Patinho feio The Ugly Duckling 3 No No
Alice no pals das Alice in Wonderland 2 No No
maravilhas
Bela adormecida Sleeping Beauty 2 No No
Contos de grimm Grimms' Fairy Tales 2 No No
Histdrias da biblia Bible stories 2 No No
Pedro vira porco espinho - 2 No No
Peter pan Peter pan 2 No No
Quem soltou 0 pum? - 2 No No
Quero colo! - 2 No No
Pierre: O detetive dos Pierre: The Maze
labirintos Detective 2 No No
Nao confunda - 1 Yes No
O monstro das cores The colour monster 1 Yes No
Meu Pé de laranja lima - 1 No Yes
A Galinha ruiva The Little Red Hen 1 No No
Af pequena vendedora de The Little Match Girl 1 No No
fosforos
A velhinha que dava nome  The Old Woman Who
as coisas Named Things 1 No No
Amoras - 1 No No
Bom dia todas as cores - 1 No No
Bonequinho doce - 1 No No
Historias de todo o mundo - 1 No No
Jonas e Grande Peixe - 1 No No
O menino do dedo verde Tistou: The Boy With 1 No No
Green Thumbs
O mundo de Sofia Sophie's World 1 No No
Viagem ao Centro da Journey to the Center of
Terrga ythe Earth 1 No No
Voce troca? - 1 No No

Note: Reading portraits survey = Present among the most read/most remarkable in the Reading portraits survey

In the original Questionnaire (LeFevre et al., 2009), a Game Checklist was also

constructed and consisted of 25 games, ten related to numerical skills (counting, addition, and

number recognition skills), ten related to non-numerical skills, and five "fake games."
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To construct the Brazilian Games Checklist, parents were asked to name at least five
children games they knew. Parents cited 91 different game titles. The frequency of citation of
games selected is presented in Table 15. Eight games were selected from this list because they
relate to counting, sum, number, or quantity identification skills. These games are marked in
bold in the list. However, parents described fewer games than necessary to create a numerical
game list. Therefore, other games were added based on their theoretical and cultural relevance,
for example, "Snakes and ladders.” The game "Snakes and ladders" was not mentioned by any
parent. Nevertheless, this is available in Brazil and it is a game that has already been presented
in previous studies as having the potential for developing counting skills and number line
awareness (Link et al., 2013). In addition, six games presented by parents that involve language
skills (vocabulary, storytelling, reading, spelling, writing) were added to the games list. Fake
game names were translated from the original version and adapted for the Portuguese language

and Brazilian culture.

Table 15

List of cited games by parents

Title Book (In Title Book (In Frequency
Portuguese) English) Citation
Adedanha Categories (Word 1
Game)
Amarelinha Hopscotch 19
Banco imobiliario Monopoly 3
Caca palavras Word Search 1
5 Marias Otedama 1
Cobras e escadas Snakes and ladders -
Domino Dominoes 8
Dream On Dream On! 1
Imagem e agéo Pictionary 3
Jogo da
Linguagem i !
Jogo da Meméria Memory game 11
Jogo LAB -
Lego Lego
Lince Lince
Dama Checkers
Pega vareta -

Puxa batatinha

Quatro em linha
Trunfo
UNO

Flying french fries
game

Connect four
Trumps Card Game
UNO

AR, R P DWONO R
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Three judges evaluated both the Games and the Books Checklists. The games and book titles

were analyzed and discussed, and final checklists are presented in Tables 14 and 15.
Discussion

This study investigated evidence of content validity, understandability and cultural
adequacy of the Home Numeracy and Literacy Questionnaire (HNLQ). For this purpose,
parents responded to the first translated and adapted version of the Questionnaire and
participated in discussion groups, in which they made suggestions to improve the
understandability and cultural adequacy of the HNLQ. All suggestions and queries raised by
parents during the Discussion Groups were evaluated by specialists. A version of the
questionnaire was constructed considering expert judges’ analyses of parental evaluations in
discussion groups and parental response distributions on each HNLQ item (Appendix A).
Results indicated evidence of content validity and understandability of the Questionnaire.
Discussion section will examine results in the following order: Content Validity Results,
Parental Expectations Scale, Home Activities Scale, Homework Scale, Parental Attitudes Scale

and Extracurricular Scale.
Content Validity Results

The content validity of the HNLQ scales was assessed with the Content Validity
Coefficient (CVC). CVC was good, i.e., above 0.8, for all scales, with the exception of the
question regarding Digital Books in the Homework Scale. An acceptable CVC of 0.77 for
Digital Books and a low reported frequency of digital books available at home were observed.
In a study conducted with a large and representative Brazilian sample, only 37% of participants
read a digital book in the last year and 67% preferred to read physical books (Instituto Pro-
Livro, 2020). Therefore, the lower (but acceptable) CVC in the Digital Books subscale could
be associated with the low frequency of digital books reading, rather than with the
understandability of this scale. In recent years, the number of Brazilian readers of digital books
has been increasing (Instituto Pro-Livro, 2020). If this hypothesis is correct, an increase in CVC
for Digital Books should be observed in future studies, as the frequency of reading digital books

increases.
Parental Expectations Scale

Understandability of the HLNQ was assessed by analyzing item distributions, parental

suggestions during group discussions, and judge analyses for each scale. In the present study,
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for the Expectations Scale, parents reported higher expectations in basic benchmarks when
compared to advanced ones, as well as parents reported higher expectations for tradition (i.e.
mathematics and Portuguese) than non traditional disciplines (i.e., music and arts). Expectations
regarding basic benchmarks are subject to considerable cross-national variability. Chilean and
Canadian parents reported higher expectations in basic benchmarks compared to advanced
ones, but not Mexican parents (Susperreguy et al., 2022). According to Susperreguy and
colleagues, these results could be related to a reduced understanding of Mexican parents about
which benchmarks or activities are appropriate for the child's age. Additionally, the lack of
understanding of child development could be associated with parental lower levels of education
reported by Mexican parents compared to Chilean and Canadian parents. Participants from the
present study reported higher educational levels, which could explain the similarity with results

from Chilean and Canadian parents.

Furthermore, in the present study, during the discussion groups, parents suggested
adding some abilities to the scale, that were accepted by judges, such as, associating the letters
with the first letter of names of people/objects (e.g., Amanda’s “A”) and differentiating letters
from numbers. These abilities are commonly observed in Brazilian families and are related to
literacy achievement. Letter knowledge, specifically the knowledge of the phonological
correlates of letters, is one of the most important predictors of literacy in children (Fricke et al.,
2016; Morais et al., 2013; Ehri, 2005). Previous studies suggested that when Brazilian children
learn the sounds of the letters, they are able to memorize written words more effectively (Fricke
etal., 2016; Morais et al., 2013; Ehri, 2005). Therefore, items added to this scale were suggested
by parents and reviewed by specialists, ensuring theoretical suitability and cultural
appropriateness. It is important to emphasize the necessity of specialist analyses, as some
suggestions did not present theoretical relevance, such as withdrawing advanced expectations.
For example, parents suggested withdrawing the items "Doing multiplications,” "Counting up
to 1000", or "Teaching languages", as these items were considered too advanced to achieve
before Grade 1. However, these items are important to tap the variability of home literacy and

numeracy and expectations among families (Susperreguy et al., 2022).
Home Activities Scale

The item distribution analyses for the Home Activities Scale suggested associations
between present and previous study results. For example, in the present study, a discrepancy
was observed between the frequency with which parents conducted literacy and numeracy

practices at home, as well as between numeracy and literacy attitudes, with a higher frequency
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of literacy-related than numeracy-related activities/attitudes. In previous studies, parents
reported more frequently home literacy than numeracy activities (Skwarchuk et al., 2014). This
discrepancy could be associated with social bias presented in some cultures where more
importance is given to literacy and related activities than to numeracy activities (Skwarchuk et
al., 2014).

In addition to the distribution analyses, items were added according to suggestions made
by parents, when these suggestions were considered culturally and theoretically relevant.
Adding new items for an instrument that investigates the home learning environment, requires
theoretical suitability and cultural relevance (Hornburg et al., 2021). For example, activities
such as hopscotch, categories games, and drawing are widespread in Brazil and were suggested
by parents from different Brazilian geographic regions. Specifically, Hopscotch can be a type
of embodied training on the number line, and could positively affect the children’s spatial

numerical magnitude representation and arithmetic performance (Link et al., 2013).

During discussion groups, parents also did not understand the differences between
informal and formal teaching. Some parents asked, for example, if “teach” or “help” in the
sentences meant “teach like a teacher”. The HNLQ aims to understand the involvement of
parents in different types of home activities, which could require more or less formality.
LeFevre and colleagues (2009) investigated the dimensionality of this questionnaire and found
that activities could be categorized as “Formal Activities” or “Informal Activities”. Future
studies need to test the dimensionality of the HNLQ in the Brazilian context. In this field is
common to use overlapping terminology, such as direct/indirect and code/meaning-based
activities (Hornburg et al., 2021; Hindman et al., 2008). Although some studies have shown
that those are distinct factors, other suggested an overlapping. It is probably that parents did not
distinguish between formal and informal activities (Hornburg et al., 2021). Therefore, future

studies should identify if this factorial structure is confirmed in Brazilian families.

Furthermore, parents also proposed withdrawing the item “Visit to Library”, claiming
that many Brazilian cities do not have libraries available. However, available data indicate that
95.06% of Brazilian municipalities have at least one public library (Sistema Nacional de
Bibliotecas Publicas, 2023). Previous studies suggested that families from Mexico and Chile
rarely visited libraries to borrow children’s books compared to Canadian families (Susperreguy
et al., 2022). Therefore, it is necessary to investigate cross-cultural differences in library visits
in future studies. This parental suggestion could then be more indicative of parental/cultural

habits than of resources’ availability.
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Homework Activities Scale

The item distribution analyses for the Homework Scale presented interesting results for
understanding Home Literacy and Numeracy in Brazilian context. In the present study, the
reported number of available books at home is low for adult and children's books (the most
frequently reported books range was ‘from 0 to 25°). This result is consistent with previous
studies that indicate that families from developing countries reported fewer books than
developed countries (Cheung et al., 2020; Park, 2008). Colombian families, for example,
reported a similar number of books available at home, with a mean ranging from 0-25 (Park,
2008). Therefore, a change in the Likert scale was made, in which the initial range was lower
than the initial version, i.e., parents need to choose the number of books according to the scale:
“07; “1-57; “6-157; “16-257; “26-50; “51-75; “76-100; “101-199; “200 or more”. This
change could help understand the variance in available resources at home in the Brazilian
context, as families are likely to have few books.

During the discussion groups, parents suggested adding a question to investigate the
frequency with which storytelling activities happened in their homes. Evidence indicates that
in cultures with lower literacy levels, parents engage more frequently in oral than written
narrative activities (Leyva et al., 2012). Therefore, those parents show a better quality of talk
during oral narrative activities. Specifically, the quality of talk during reminiscing is one of the
most important predictors of phonological awareness in Latino children in kindergarten (Leyva
et al., 2012). For this reason, a question investigating the Brazilian’s storytelling habits was

introduced in the Brazilian HNLQ.

Furthermore, for the Games Subscale, parents reported engaging more frequently in
board games with their children, when compared to video games, card games, and computer
games. A study suggested that Filipino parents engage more frequently in informal activities,
such as talking about money or the prices of goods, compared to playing card games or
computer games (Cheung et al., 2020). Therefore, it is essential to consider cultural differences
to evaluate the quality and the types of the home learning environment and their consequences
on children’s school performance. Finally, through the participation of Brazilian families in
discussion groups, it was also possible to construct a Books and Games list. According to
LeFevre and colleagues (2009), these lists could help to investigate the frequency with which
parents develop informal activities, as well as shared reading activities without desirability

bias.
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Parental Attitudes Scale

Results from item distribution in Parental Attitudes Scale presented similar results from
previous studies. In the present study, parents reported better attitudes toward literacy than
numeracy. Previous studies showed that parents reported greater enjoyment in language
activities over mathematics activities (Skwarchuk, 2009). Parental attitudes were also explored
during the discussion groups, and this scale was modified. Parents suggested, for example,
adding an item that explored the parental confidence to teach their child school-related content.
Parental attitudes are associated with the frequency that activities developed at home, and,
consequently, with the child's academic achievement (Skwarchuk et al., 2014). However, it is
important to notice that confidence and emotions toward the subject also could affect the home
learning environment (Dowker, 2021). Therefore, besides the parents’ personal enjoyment of
reading and mathematics activities, it is also essential to investigate their confidence in teaching
their children to read and do math activities.

Extracurricular Activities Scale

For the Extracurricular Scale, the results showed a higher frequency for Reading and
Recreation Activities when compared to other activities, such as Science and Mathematics.
Children are also involved less frequently in Mathematics Activities than Reading Activities.
Further, parents suggested giving more information about "Mathematical programs” since they
are uncommon for children of preschool age in Brazil. Therefore, examples were added to
improve the item's understandability. All these results could also be associated with the social
bias observed in some cultures where literacy is more important than numeracy (Skwarchuk et
al., 2014). Conversely, parents proposed making explicit that these are activities carried out in
the pre-pandemic period. However, it is important to emphasize that the HNLQ was developed

to be used in different situations, its application not being restricted to the pandemic context.
Limitations

Despite the cultural and theoretical relevance, this study presents some limitations. First,
the present study was conducted during the restrictions imposed by the COVID-19
pandemic. According to Sonnenschein and colleagues (2021), an increase of parental
involvement, specifically, Home Activities are observed in the context, regardless of child’s
age. Therefore, parents' responses to the questionnaire could be affected by the differences after
the social distancing period. Nonetheless, the parents’ responses are comparable to other

previous studies (Skwarchuk, 2009; Skwarchuk et al., 2014; Leyva et al., 2012; Park, 2008;
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Cheung et al., 2020; Susperreguy et al., 2022). Second, participants were mainly from a high
SES and high formal schooling levels. The modifications made to improve the
understandability of this questionnaire could be restricted to the opinions of this segment of the
Brazilian population. Therefore, it is important to present the Brazilian HNLQ version to a
larger and more representative sample to verify the suitability of the questionnaire to a

comprehensive Brazilian context.
Conclusion

In summary, all modifications made to the Brazilian version of HNLQ were suggested
by parents, adding cultural relevance, and also accepted by specialists, adding theoretical
appropriateness. The steps used to translate and adapt the original version of the Home
Numeracy and Literacy Questionnaire followed guidelines proposed by Borsa and colleagues
(2012). The presentation of the translated version for the instrument’s target population is a
crucial step of the process (Borsa et al., 2012; ITC, 2017). The modifications were based on
suggestions made for families from different Brazilian geographic regions, allowing a varied
sample of home literacy and numeracy practices in Brazilian families. The present study
presented partial results from a larger multicentric research project on home numeracy and
literacy in Brazil. The main goal of developing a comprehensible and culturally adequate
version of the HNLQ was achieved. Results from this study suggest that the current version of
the HNLQ is adequate to be employed in future studies, with larger and more representative
samples, in order to more deeply investigate its psychometric properties, psychosocial

correlates and predictive power of school achievement.
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Abstract

Mathematical and reading development are associated with early children’s literacy and
numeracy. Parental involvement in home learning activities, parental attitudes towards learning
and parental academic performance are relevant environmental influences supporting children’s
mathematical and reading development. This study was conducted with three main goals: a) to
psychometrically investigate the structure of the Brazilian-Portuguese adapted subscales of the
Home Numeracy and Literacy Questionnaire (HNLQ) assessing Parental Attitudes and Home
Activities; b) to investigate associations among Parental Attitudes, Home Activities and
parent’s mathematical and reading achievement; c) to investigate associations among Parental
Attitudes, Home Activities and children’s mathematical and reading achievement. The present
paper comprised three studies with results from two multicentric projects. In study 1, 260
parents responded to an adapted version of two scales from HNLQ (Parental Attitudes and
Home Activities scales) and the Brazilian Economic Classification Criteria (Brazilian Criteria).
Exploratory factor analyses and Pearson’s correlations were conducted to investigate the
dimensionality and reduce data of two scales from HNLQ, as well as investigate the external
validity of both scales with sociodemographic data. Study 2 presents results from 156 parents
who responded to HNLQ scales, Brazilian Criteria, a reading comprehension task and an

arithmetic achievement task. Pearsons’s correlations and hierarchical regression analyses were
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conducted to investigate the associations among parental school achievement, Parental
Attitudes and Home Activities. Study 3 presents results from 104 parents and their children.
Parents responded to HNLQ scales and Brazilian Criteria. Children were assessed with single-
word reading, reading comprehension, and arithmetic achievement tasks. Pearson’s correlations
and hierarchical regression models were conducted to investigate the associations among
Parental Attitudes, Home Activities and children’s school achievement. Results from study 1
suggested that the Home Activities scale comprised two factors, Informal and Formal
Activities, and the Parental Attitudes Scale also comprised two factors, Numeracy and Literacy
Attitudes. Study 2 results indicated that parental performance impacted their Attitudes, with
subject-specific contributions. Further, Parental Literacy Attitudes and reading comprehension
performance impacted the frequency of Home Informal Activities, whereas Home Formal
Activities were predicted only by Parental Literacy Attitudes. Results from study 3 suggested
that Formal Activities played an important role in all children’s school performance
measurements, whereas Informal Activities predicted only children’s calculation ability.
Parental Attitudes did not predict any children’s school performance measurement. The current
version of the HNLQ was able to detect the important role of home learning environment in
parents” and children's academic development and their origins, suggesting specific
contributions from parental attitudes and achievement in reading comprehension and
mathematics. Results suggest that Parental Literacy Attitudes, Parental reading comprehension
ability and Informal Activities may be associated in complex moderating and mediating
relationship which the current design was unable to clear. Further studies simultaneously

investigating these variables are required.

Keywords: Home Learning Environment, Home Literacy, Home Numeracy, Parental Attitudes,

Parental school achievement, Children school achievement
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How are parental school achievement and attitudes assessed with the Home Numeracy
and Literacy Questionnaire related to children’s achievement in Brazil?

Mathematical, reading, and writing skills are often required in everyday life and are
related to critical psychosocial outcomes, such as well-being and academic and professional
success (Auerbach et al., 2008; Parsons & Bynner, 2005; Kaya & Erdem, 2021). Mathematical
and reading development are associated with early children’s literacy and numeracy
knowledge. Specifically, environmental factors are associated with early school performance
in reading and mathematics (LeFevre et al., 2010a; Mutaf-Yildiz et al., 2020). One of the
relevant environmental influences is the contribution of parental involvement, which supports
the children’s mathematical and reading development (Daucourt et al., 2021; Sénéchal &
Young, 2008; Dong et al., 2020; Castro et al., 2015; Wilder, 2014). Differently from other
environmental aspects, such as socioeconomic status, parental involvement could be easily
changeable environmental aspect. Therefore, it is crucial to understand the impact of family
practices and parental characteristics on children’s abilities, to help families be more involved
and improve children’s development. Among different factors of parental involvement, home
learning activities, parental attitudes towards learning, and parental academic performance are
widely studied (Castro et al., 2015; Wilder, 2014).

Activities developed domestically have been recurrently associated with children’s oral
language development, as well as reading and mathematics performance (Daucourt et al., 2021;
Sénéchal & Young, 2008; Dong et al., 2020; Castro et al., 2015; Wilder, 2014). These activities
are frequently called “Home Literacy and Numeracy Activities” (Daucourt et al., 2021;
Sénéchal & Young, 2008; Mutaf-Yildiz et al., 2020; Dong et al., 2020). Home literacy and
numeracy practices can be categorized according to the focus of the activity and parents’
intention to develop children’s abilities (Skwarchuk et al., 2014; LeFevre et al., 2009; Daucourt
etal., 2021; Sénéchal & Young, 2008; Mutaf-Y1ldiz et al., 2020). Whereas formal practices are
associated with home activities that occur intentionally, informal practices are those in which
children’s abilities improve naturally and spontaneously with “real-world activities” (LeFevre
et al., 2009; Skwarchuk et al., 2014). For example, formal activities are more structured and
intentionally taught by parents, such as teaching the letter names or word reading (LeFevre et
al., 2009; Skwarchuk et al., 2014). Conversely, informal home literacy practices include singing
songs, rhyming, and shared reading activities (LeFevre et al., 2009; Skwarchuk et al., 2014).
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These formal or informal activities improve specific children’s numeracy and literacy
abilities (Skwarchuk et al., 2014; Mutaf-Y1ldz et al., 2020). Whereas formal home numeracy
practices promote more advanced skills, such as reading and writing numbers and solving
arithmetic calculations, informal practices promote more primal skills, such as quantifying and
comparing non-symbolic quantities (Skwarchuk et al., 2014). Similarly, formal practices
promote letter and word reading and writing skills while informal home literacy practices
develop children’s vocabulary skills (Skwarchuk et al., 2014). Therefore, combining informal
and formal practices is crucial since all these skills are essential for developing later academic
competencies (Skwarchuk et al., 2014; LeFevre et al., 2009; Daucourt et al., 2021; Sénéchal &
Young, 2008; Mutaf-Yildiz et al., 2020). However, both formal and informal activities are
influenced by different environmental influences, such as parental characteristics,
socioeconomic status, and cultural background (Park, 2008; DeFlorio & Beliakoff, 2015;
Susperreguy et al., 2022; Cheung et al., 2020; Leyva et al., 2012; Mendelsohn et al., 2020; Van
Bergen et al., 2017).

Socioeconomic and cultural differences are observed in the type of activity developed,
the amount of resources, and the frequency of activities carried out at home (Daucourt et al.,
2021; Park, 2008; DeFlorio & Beliakoff, 2015; Susperreguy et al., 2022; Cheung et al., 2021).
On the one hand, parents of a lower socioeconomic level tend to develop home activities less
frequently, conducting more formal than informal activities (DeFlorio & Beliakoff, 2015). On
the other hand, parents of medium socioeconomic status develop numeracy and literacy
activities more regularly, especially informal ones, with practices promoting academic
competencies in their daily lives (DeFlorio & Beliakoff, 2015). However, this variation is not
linear since parents of very high socioeconomic status who have professions that require
increased dedication of time and effort can also develop these activities less frequently (Niklas
& Schneider, 2013).

In addition to socioeconomic variations, cultural differences are also observed. The
home numeracy environment of Filipino families, for example, do not seem to be aligned with
socioeconomic differences (Cheung et al., 2020). Filipino parents' have a good engagement
with school and high expectations about education as a tool for social improvement reflect
cultural values. Conversely, Latino families' practices can vary from the practices of different
cultures since they have a stronger focus on oral tradition (Leyva et al., 2012). Usually, Latino
families engage in personal and family narratives during real-world activities and shared

mealtimes to conduct complex interactions, promoting cognitive demands related to oral
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language development for their children. Therefore, it is essential to consider cultural
differences to evaluate the quality and the types of the home learning environment and their

consequences on children’s readiness.

Besides cultural differences, individual parental characteristics must be considered an
essential factor influencing the home learning environment (Mendelsohn et al., 2020; Cheung
etal., 2020; Niklas & Schneider, 2013; VVan Bergen et al., 2017). A randomized controlled trial
conducted in Brazil (Mendelsohn et al., 2020) showed the impact of parental literacy on
intervention effectiveness. Parents were instructed to read aloud with their children at home and
received books to conduct the intervention. Children’s expressive language improved after
intervention, specifically in children from low-literacy families. Probably, low-literacy families
did not involve in home learning activities with the frequency and quality required before the
intervention. Furthermore, previous studies showed the impact of parental mathematics
achievement on home numeracy environment (Niklas and Schneider, 2013; Cheung et al..,
2020). An indirect association is observed between the parent’s calculation fluency and the
child's numerical-arithmetic skills, mediated by different home numeracy components, such as
resources and activities (Cheung et al., 2020). This indirect impact is probably due to parents
with low math fluency could feel less confident helping their children, supervising, and giving
feedback during school-based activities (Cheung et al., 2020). In addition, parental reading
fluency is associated with shared-reading frequency and the number of books available at home,
both considered home literacy environment components (Van Bergen et al., 2017). Therefore,
parents with low school performance tend to be less involved in academic activities, probably
due to low self-efficacy. Parental self-efficacy can negatively affect the development of home
numeracy and literacy activities (Skwarchuk et al., 2014; del Rio et al., 2017; LeFevre et al.,
2009; Dowker, 2021).

Parental attitudes are related to parental self-efficacy beliefs about school performance
subjects, such as mathematics or English (Skwarchuk et al., 2014; del Rio et al., 2017; LeFevre
et al., 2009; Dowker, 2021). However, previous studies described discrepant results regarding
the association between parental attitudes and the home learning environment (Skwarchuk et
al., 2014; del Rio et al., 2017; Zippert & Rittle-Johnson, 2020; Elliott et al., 2017). For example,
Del Rio and colleagues (2017) suggested that parental attitudes are related to their anxiety and
affect the frequency with which they engage in home activities. However, other studies found
no associations between home learning environments and parental self-efficacy beliefs about

school performance subjects (Zipper and Rittle-Johnson, 2020). Therefore, more studies are



91

necessary to understand the associations between parental attitudes and the home learning

environment.

The understanding of the impact of cultural and socioeconomic background on families’
practices and children’s development is relevant to intervening in the home learning
environment (Daucourt et al., 2021; Park, 2008; DeFlorio & Beliakoff, 2015; Susperreguy et
al., 2022). For this purpose, it is necessary to conduct more studies on families with different
cultural backgrounds (Hornburg et al., 2021). In Brazil, there are few studies about the home
learning environment conducted in the past few years, and none of them focused on the impact
of the home numeracy environment on children’s academic performance (Mendelsohn, et al.,
2020; Weisleder, et al., 2018; Piccolo, et al., 2022; Palinha & Mota, 2019; Mota, 2014).
Simultaneous investigation of home literacy and numeracy practices allows direct comparisons
and understanding of the particularities of each type of practice in the children’s school
development (Napoli and Purpura, 2018; Soto-Calvo et al., 2020; LeFevre et al., 2009).
Furthermore, it is important to investigate the associations among parental characteristics, such
as their academic achievement and attitudes, the home learning environment, and children’s
academic achievement (Hornburg et al., 2021; Zippert and Rittle-Johnson, 2018; Elliott et al.,
2017; Skwarchuk et al., 2014; del Rio et al., 2017; Van Bergen et al., 2017; Cheung et al., 2020;
Mendelsohn et al., 2020).

This study has two main goals. First, this study aims to explore the structural and
external validity of Parental Attitudes and Home Activities Scales from HNLQ. Secondly, this
study aims to explore the impact of parental scholar achievement on parental attitudes and the
frequency with which parents engage in home activities. Finally, the study aims to understand
the impact of parental attitudes and home activities on children’s academic achievement. For
this purpose, three different studies are presented in the present paper. In the first study, the data
reduction and investigation of structural validity of Parental Attitudes and Home Activities
scales from the Home Numeracy and Literacy Questionnaire (HNLQ) was investigated. In
order to achieve the second goal, the second study investigated the associations among parental
scholar achievement, Parental attitudes, and Home activities. Finally, in the third study,
associations among Parental Attitudes, Home Activities, and children’s academic achievement
are explored to achieve the third goal. For this purpose, the present paper presents results from
260 Brazilian families from two multicentric projects aiming to understand home numeracy and

literacy in Brazil.
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Methods
Study Design

This study presents results from two multicentric projects aiming to understand home
numeracy and home literacy in Brazil. In both projects home numeracy and literacy
environment were assessed through the Home Numeracy and Literacy Questionnaire (HNLQ).
The Project I, “Translation and Adaptation of home numeracy and home literacy questionnaire”
(CAAE: 38890820.0.0000.5149). brings together the efforts of researchers from four national
and two international universities?. In the present study, one hundred and fifty-six parents
responded to three questionnaires: a) the final version of the HNLQ, whose understandability
and cultural adequacy was reported in Chapter 3; b) a questionnaire to investigate
socioeconomic status; c¢) a mathematics achievement task; d) a reading comprehension task.
This project aimed to translate and adapt the HNLQ to Brazilian context, with a cross-sectional

design data collection conducted in 2022.

The second project, “Differential impact of the COVID-19 pandemic on the academic
performance of Brazilian and German elementary school children” (CAAE:
51814321.0.0000.5334), investigated children’s mathematics and reading achievement, family
practices, and sociodemographic characteristics. One hundred and four families participated in
this study. Children's school achievement was assessed through different instruments: a)
mathematics tasks, b) a single-word reading task; c) a reading comprehension task. Parents
responded to the HNLQ and a socioeconomic status questionnaire. This project aimed to assess
the impact of COVID-19 on Brazilian children's academic achievement, with a cross-sectional

design data collection conducted in 2022 by two Brazilian research teams.

The current study gathered the results from both projects to achieve three main goals:
a) structural validity of the Home Activities and Parental Attitudes scales of HNLQ, including
data reduction and internal validity (data from parents in both projects were analyzed); b)

association between parental school achievement and Home Activities and Parental Attitudes

2 Universidade Federal do Rio Grande do Sul (South), Universidade Federal de Minas Gerais (Southeast),

Universidade de Brasilia (Central-West), Universidade Federal do Rio Grande do Norte (Northeast),

Loughgorough University (UK) and Leibniz-Institut fur Wissensmedien (Germany).
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scores (data from parents participating in the Project | were analyzed); c) association between
Parental attitudes, Home Activities and children's school achievement (data from parents and

children participating in the Project Il were analyzed).
Ethical procedures

All study procedures were approved by the local research ethics board (CAAE:
38890820.0.0000.5149; CAAE: 51814321.0.0000.5334). The research was conducted
following recommendations of the Helsinki Declaration of ethical parameters for research with
human participants. Participation was conditioned to write informed consent for parents, and

oral consent for children.

Study 1 - Structural validity of the parental attitudes and home actitivites scales of
HNLQ

Participants

Two hundred and sixty Brazilian parents of children enrolled from Kindergarten to
Grade 4 responded to the full set of questionnaires (Brazilian Criteria and HNLQ). Data
analyzed are from parents participating in the two different projects. One hundred and fifty-six
parents were recruited from different cities and Brazilian regions through online social
networks. One hundred and four parents were recruited from the schools attended by the
children in the metropolitan areas of Belo Horizonte and Porto Alegre. All parents responded
to the questionnaire through the internet. Three parents did not respond to the Brazilian Criteria

questionnaire, which investigates the families' socioeconomic status.

In Table 1, the sociodemographic characteristics of participants are presented. Two-
hundred and nineteen respondents were mothers, mostly from middle/high socioeconomic
families (Class A: 18.2%; Class B1: 18.2%, Class B2: 33.3%; Class C1: 20.2%; C2: 9.3%; D-
E: 0.8%). Seventy percent of respondents belonged to social levels from A to B2, corresponding
to the 20% with the highest socioeconomic level. Most families reported at least a high school
degree for the householder (83.4%). Children were enrolled from Kindergarten to Grade 4,
with most of the children enrolled in Grade 3 (33.8%) (Kindergarten: 22.7%; Grade 1: 13.8%;
Grade 2: 12.7%; Grade 4: 16.9%). Boys represented 55.6% of children.
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Sociodemographic characteristics of participants
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Child
. 2;:?350 ?‘t’/lc(): Household SE_S_
Respondents' Childrens’ children chiefs' (Brazilian
Subsample Study N  kinship (%  Sex (% . ) Criteria
without  schooling (%
mothers) female) Score)
any undergraduate)
; (mean/sd )
medical
diagnosis)

Combined Sample 1 260 84.2 44.6 83.4 51.2 33.55 (9.46)
Project | 2 156 81.4 44.2 84.6 67.7 36.50 (9.03)
Project 11 3 104 88.5 45.2 80.8 26.2 29.12 (8.32)

Instruments

Brazilian Economic Classification Criteria (Brazilian Criteria, ABEP, 2022)

The Brazilian Criteria classifies families into six socioeconomic categories (A, B1, B2,
C1, C2, D-E) (ABEP, 2022). The classification is based on the householder's educational level
and the number of home resources, such as vehicles, computers, and other home appliances. At
the time of data collection, the Brazilian minimum wage was R$1212.00. Fifty-four percent of
the Brazilian population belonged to the C2 and D-E categories, with a monthly income varying
from R$900.60 to R$1965.87. The highest socioeconomic category (A) comprehended only
2.9% of the Brazilian population and received an average of R$21826.74. Eighty-eight percent

of the Brazilian population is allocated in levels C1 to E.

Home Numeracy and Literacy Questionnaire (HNLQ - LeFevre et al., 2009; Senéchal et
al., 2002)

Parents completed a questionnaire that investigates parental home numeracy and
literacy perceptions regarding Parental Expectations, Home Activities, Homework, Parental
Attitudes, and Extracurricular Activities (LeFevre et al., 2009). Parents responded to a version
of HNLQ whose understandability and cultural adequacy were previously investigated (Chapter
3). In this study, only the Home Activities and Parental Attitudes Scales were used. In the Home
Activities Scale, parents indicate how frequently (1=rarely, 5=almost every day) they develop
40 home activities related to literacy and numeracy (e.g., “I encourage the child to do mental
calculations™, “I help the child to rehearse the alphabet”). In the Parental Attitudes Scale,

parents rated their agreement (1=strongly disagree, 5=strongly agree) with statements
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concerning their feelings and attitudes toward reading, mathematics, and writing (e.g., “I was

good in mathematics at school,” “I enjoy read,” “I avoid writing situations”).
Procedure

Participants in both projects were recruited during 2022. After consenting to voluntary
participation in the study, parents individually completed the HNLQ and the Brazilian Criteria.
All Questionnaires were self-completed on an online platform (RedCAP - Harris et al., 2009;
Harris et al; 2019). Parents from Project I, were invited with a flyer publicized in social media
and were asked to click on a link to access the consent form and questionnaires. After
consenting to voluntary participation in the study, parents individually completed the Brazilian
Criteria, the HNLQ, and other questionnaires, which will be described in Study 2. Parents from
Project 1l were recruited by convenience (children’s schools were invited). Parents who signed
the consent form, received a link by message to self-complete the HNLQ, Brazilian Criteria and

other questionnaires that will not be analyzed in this study.
Data Analyses

This study examined the structural and external validity of the Home Activities and
Parental Attitudes scales from HNLQ. The structural validity analysis of both scales was
conducted through exploratory factor analysis, determining the dimensionality of the scales and
reducing data using Factor version 12.03.02. Factor analysis was conducted with an interactive
procedure, which was repeatedly applied after item exclusion until a satisfactory factor model
was identified. Items were removed if they met at least one of the following criteria: a) factor
loadings were smaller than 0.30; b) items presented cross-loading; c¢) factor loadings which
correspond to a Heywood case (larger than 1.00); d) theoretical adequacy to the factor loaded.
As data were ordinal, polychoric matrix correlation was used. Further, the extraction method
was the Robust Diagonally Weighted Least Squares (RDWLS), and the rotation used was
Robust Promin (Lorenzo-Seva & Ferrando, 2019; Ferrando et al., 2019; Asparouhov &
Murthen, 2010). The number of factors retained was decided according to suggestions made by
the technique of Parallel Analysis (Timmerman & Lorenzo-Seva, 2011). Uni-structural validity
was assessed through Unidimensional Congruence (UniCo), Explained Common Variance
(ECV), and Mean of Item Residual Absolute Loadings (MIREAL) indexes. Model adequacy
was assessed by the RMSEA, CFI, and TLI indexes, and the factors’ results replicability was
assessed by H-index (Brown, 2006). Composite reliability of each factor was also calculated
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(Colwell, 2006). The external validity was assessed by exploring the associations among the
Scales factor scores and demographic characteristics (SES strata and householder’s school

level) using Pearsons’s correlations assessed by SPSS version 25.
Results

First, the structural validity analysis and data reduction procedures are presented. Next,
the external validity is presented with the associations between performance in factors and

sociodemographic characteristics (SES strata and householder school level).

The structure of the Home Activities and Parental Attitudes scales were individualy
analyzed through an Exploratory Factor Analysis. For the Home Activities Scale, item 19 was
excluded because it had factor loadings above 1.00, and items 7, 15, and 25 were excluded as
they presented cross-loadings. Item 2 (“I encourage my child to do math in his or her head”)
was excluded because its factor loading to Informal Activities was theoretically uninterpretable.
Two items excluded were added in the last step of adaptation, i.e., drawing and classifying
colors, and are unrelated to literacy or numeracy activities (Chapter 3). Two items excluded
were literacy related (e.g., print words and ask during reading), and one was numeracy related
(i.e., encourage the child to do mental calculations). The item’s descriptive results, factor
loadings, and commonalities are presented in Table 2. The final factor model results indicated
that sampling was adequate, as shown by Kaiser-Meyer-Olkin (KMO=0.875) and Bartlett’s
sphericity test (p<0.001) results. Furthermore, the results from the unidimensionality
assessment indicated that this scale could not be considered unidimensional (UniCo= 0.912;
ECV= 0.808; MIREAL=0.275). The factor structure presented adequate adjusted results
(x3(251) = 460.814; p < 0,001, CFI = 0,984, TLI =0.981, RMSEA = 0,058). Based on the
parallel analysis results, two factors were retained: Informal and Formal Activities. The total
variance explained by Factor 1 was 42.89%, and for Factor 2 was 10.20%. The first factor was
labeled as “Informal Activities”, as the clustered items in this factor were related to the activities
conducted at home without intentionality (e.g., playing card games) (LeFevre et al., 2009;
Skwarchuk et al., 2014). The second factor was labeled as “Formal” as clustered items in this
factor were related to activities conducted at home with intentionality (e.g., help the child to
read words) (LeFevre et al., 2009; Skwarchuk et al., 2014). The factor loadings were acceptable
in each factor (larger than 0.3), and both factors presented an acceptable composite reliability
(larger than 0.7). Finally, both factors would probably be replicable and consistent among

future studies as H-latent results were larger than 0.8.
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Factor loading and Items’ descriptives results of Home Activities Scale

97

Factor 1 Factor 2

Item (Informal (Formal Min-Max Mean Median
Activities) Activities)

1. Simple sums 0.208 0.373 0-4  264(114) 300
2. Mental calculation - - 0-4 2,66 (1.25) 3,00
3. Clocks and calendars 0.636 0.080 0-4 2,29 (1.35) 300
4. Heigh, measures and quantity comparitions g 70 0.109 0-4 2,00 (1.40) 200
5. Counting games 0.774 -0.105 0-4 1,75(1.295) 200
6. Print numbers 0.154 0.645 0-4 2,80(1.21) 300
7. Classify colors - - 0-4 2,49 (1.41) 300
8. Ask about quantities 0.233 0.565 04  265(1.36) 300
9. Card games 0.730 -0.230 0-4 1,61(1.30) 200
10. Colect objects 0.398 0.164 0-4 1,53 (1.50)  1.00
11. Recite numbers -0.002 0.812 0-4 2,70 (1.29) 300
12. Sing with numbers 0.493 0.254 0-4 1,74 (1.49) 200
13. Count on fingers -0.090 0.769 0-4 2,83(1.23) 300
14. Hopscotch 0.477 0.129 04  093(1.20) 000
15. To draw . . 0-4 249 (1.29) 300
16. Read words 0.172 0.852 0-4 311 (1.04) 300
17. Point to words -0.154 0.897 0-4 2,62 (1.43) 300
18. Identify words on signs 0.009 0.825 0-4 2,78 (1.29) 300
19. Print words - - 0-4 3,03(1.16) 300
20. Identify words 0.080 0.751 0-4 2,66 (1.39) 300
21. Sound of letters 0.011 0.821 0-4 2,75(1.38) 300
22. Definitions of words 0.170 0.556 0-4 3,10(1.03) 300
23. Recite alphabet 0.116 0.702 0-4 2,25(1.50) 300
24. Make rhymes 0.595 0.169 04  188(155) 200
25. Ask during reading - - 0-4 2,78 (1.21) 300
26. Go to the library 0.782 -0.200 0-4 091(1.14) 100
27. Recognize letters 0.042 0.779 0-4 251(1.42) 300
28. Print the name -0.225 0.925 0-4 2,71(1.50) 300
29. Send messages 0.118 0.404 0-4 1,69 (1.67) 200
30. Categorize games 0.536 -0.038 0-4 0,89(1.28) .00
Composite reliability 0.858 0.942 - - -

H-latent 0.893 0.957 - - -

H-observed 0.886 0.972 - - -

For the parental Attitudes Scale, the sampling was adequate, as shown by Kaiser-Meyer-

Olkin (KMO=0.760) and Bartlett’s sphericity test (p<0.001) results. Factor structure presented
partially adequate adjusted results (x3(26) = 112.207; p < 0,001, CFI = 0,950, TLI =0.914,
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RMSEA = 0,114), with a good CFI and TLI indexes, but a high RMSEA (larger than 0.8).
Based on the parallel analysis results, two factors were retained. Results from unidimensionality
indicated that this scale could not be considered unidimensional (UniCo= 0.736; ECV=0.582;
MIREAL= 0.452). The total variance explained by factor 1 was 35.17%, and factor 2 was
25.27%. The first factor was labeled as “Numeracy Attitudes,” and the second factor was
labeled as “Literacy Attitudes”, reflecting the respective contents of the clustered items. The
items’ descriptive results, factor loadings, and commonalities are presented in Table 3. The
factor loadings were acceptable in each factor (larger than 0.3), and both factors presented an
acceptable composite reliability (larger than 0.7). Finally, both factors’ results would probably
be replicable and consistent among future studies, as H-latent results were larger than 0.8.

Table 3

Factor loading and Items’ descriptives results of Parental Attitudes Scale

Factor 1 Factor 2
Item (Literacy (Numeracy  Mean (dp) Median
Attitudes) Attitudes)
1. Math 0.037 0.897 3.54 (1.224) 4.00
2. Language 0.686 -0.129 3.95(1.012) 4.00
3. Reports 0.539 0.123 3.66 (1.338) 4.00
4. Math enjoy -0.023 0.978 3.53(1.237) 4.00
5. Read enjoy 0.919 0.009 4.12 (0.986) 4.00
6. Writing enjoy 0.964 -0.159 3.97 (0.976) 4.00
7. Writing situation -0.635 0.004 1.93 (1.017) 2.00
8. Work with math -0.080 0.541 3.36 (1.340) 4.00
9. Math situations -0.109 -0.606 2.14 (1.087) 2.00
10. Confidence to help children 0.349 0.233 4.31 (0.839) 4.00
Composite reliability 0.851 0.853 - -
H-latent 0.937 0.955 - -
H-observed 0.959 0.967 - -

To investigate the external validity of HNLQ scales, Pearson’s correlations among
Home Activities and Attitudes scales and sociodemographic characteristics (SES and the
householder school level) were analyzed. Correlations among factors and sociodemographic
characteristics are exhibited in Table 4. Correlations between the factor scores were significant
and moderate both for Activities (r =0.615; p<0.001) and Attitudes (r=0.407; p<0.001). Only
Literacy Attitudes weakly correlated with Informal (r=0.312; p<0.001) and Formal Activities
(r =0.154; p=0.015). SES was weakly correlated with Literacy Attitudes (r=0.236; p<0.001)
and Numeracy Attitudes (r=0.148; p=0.018). The householder schooling level weakly
correlated with Literacy Attitudes (r=0.256; p<0.001).
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Table 4

Associations among factor scores for each scale and sociodemographic characteristics

1 2 3 4 5 6
1. HNLQ - Informal Activities - 0.615** 0.312** 0.038 0.066 0.089
2. HNLQ - Formal Activities - 0.154* -0.004 -0.102 -0.065
3. HNLQ - Literacy Attitudes - - - 0.407** 0.236** 0.256**
4. HNLQ - Numeracy Attitudes - - - - 0.148*  0.110
5. SES - - - - - 0.550**

6. Householder schooling level - - - - -

Note: Results in bold are significant. *p<0.05; **p<0 001
Discussion

Study 1 investigated the dimensionality and factor structure of Parental Attitudes and
Home Activities Scales from the HNLQ. For this purpose, Exploratory Factor Analyses (EFA)
and Pearson correlation analyses were conducted for each scale. Results for the Home Activities
Scale indicated two factors, Formal Activities and Informal Activities, with adequate model
adjustment for three indexes. Results from the Parental Attitudes Scale indicated two factors,
Literacy Attitudes and Numeracy Attitudes, with adequate model adjustment for two indexes.
Correlation results indicated that only Parental Attitudes correlated with both SES and the

householder schooling level. Results from EFAs are summarized in Figure 1.

In the present study, the Home Activities Scale presented a good adjustment for
Exploratory Factor Analysis after excluding five items for different reasons. Hornburg and
colleagues (2021) emphasized the importance of studies conducting EFA for Home Learning
Environment questionnaires in different cultures. EFAs results could help to understand the
structure of the construct and which relevant domains in school achievement need to be
considered (Hornburg et al., 2021). The present results indicated a bi-factorial structure of the
Home Activities Scale divided into Informal and Formal Activities, similar to previous studies
(LeFevre et al., 2009; Hart et al., 2016; Purpura et al., 2020). Each of the two Home Activities
Scales included numeracy- and literacy-related activities. The distinction between formal and
informal activities is relatively stable and consistent across different studies (LeFevre et al.,
2009; Skwarchuk et al., 2014; Mutaf-Yildiz et al., 2020). Additionally, previous studies
conducted separate analyses of activity content, numeracy- and literacy-related activities, and
also found Formal and Informal Activities division in each scale. The present study’s results

suggested an overlapping of home numeracy and literacy activities. Associations were
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previously observed between home literacy and home numeracy environments (Napoli and
Purpura, 2018; Anders et al., 2012). These results indicate that parental engagement in literacy
and numeracy activities relates to children’s school development across domains. One possible
explanation is that parents who engage in literacy-related activities are more likely to engage in
numeracy-related activities, enriching the overall home learning environment (Napoli and
Purpura, 2018). Therefore, a hyphotesis for the found results is that it might not be possible to

disentangle the home numeracy and literacy activities into separate domains.

In the Parental Attitudes Scale, a bifactorial structure of Literacy Attitudes and
Numeracy Attitudes was also observed. However, inconsistent results were observed in the
EFA model adjustment, with good CFI and TLI indexes, but a high RMSEA (larger than 0.8).
Whereas the RMSEA index suggests how far a hypothesized model distances itself from a
perfect model, the CFl and TLI indexes compare the model with a baseline (Xia & Yang, 2019).
The inconsistency of results among different types of adjustment indexes is observed in
different psychometric studies (Xia & Yang, 2019; Lai & Green, 2016; Kenny et al., 2015). Xia
and Yang (2019) suggested that it is necessary to conduct more studies to understand and
consider different cutoff criteria since most of the current criteria are based on intuition and
experience rather than statistical properties. Furthermore, the discrepancy should not be an
essential reason for completely discarding the model (Lai & Green, 2016). Therefore, choosing
a particular model should not be based only on these indexes, but also on the theoretical
consequences of electing a specific final model (Xia & Yang, 2019; Lai & Green, 2016).
Previous studies suggested that a bifactorial structure is theoretically appropriate for Parental
Attitudes, dividing it into Literacy Attitudes and Numeracy Attitudes (Skwarchuk et al., 2014;
Susperreguy et al., 2020). In addition, the results from the present study indicated acceptable
factor loadings for all items and factors with acceptable composite reliability. In the end, the
decision of retaining a bifactorial structure for the Parental Attitudes scale will be examined in
the next studies of this article, which specifically investigate the subscales’ external validity,
namely, their associations with parental school achievement (Study 2) and children's

achievement (Study 3).

Although significant, correlations among the factors of both scales were only moderate
(r’s from 0.407 to 0.615), suggesting that factors found in Home Activities Scale and Parental
Attitudes Scale are associated but relatively independent. Similar results regarding the

independence of Literacy and Numeracy Attitudes factors, as well as for Formal and Informal
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Activities factors were observed in previous studies (Skwarchuk et al., 2014; Susperreguy et
al., 2020).

In the present study, only Parental Attitudes correlated with SES and the householder
schooling level but not with Home Activities. There are inconsistent results regarding the
association of SES and home activities (Daucourt et al., 2020; Susperreguy et al., 2022; Park,
2008; DeFlorio & Beliakoff, 2015; Niklas & Schneider, 2013). Participants in the present study
belonged to relatively higher socioeconomic strata. Therefore, the results could be related to
the low SES variability found among participants. Conversely, SES is frequently correlated
with Attitudes, as it strongly correlates with educational level (Skwarchuk et al., 2014; Niklas
& Schneider, 2013; Cheung et al., 2020; Susperreguy et al., 2020).

In summary, this study suggested that the Home Activities Scale and Parental Attitudes
Scale comprised two main factors: Formal/Informal and Literacy/Numeracy, respectively.
Formal and Informal activities are consistently observed as different domains in the home
learning environment, both literacy and numeracy-related activities (LeFevre et al., 2009;
Skwarchuk et al., 2014; Mutaf-Yildiz et al., 2020). Conversely, previous studies suggested
cross-correlations between numeracy and literacy activities and children’s reading and
numeracy development. Therefore, these results could be associated with a parental intention
to improve the overall home learning environment, rather than a specific-subject home
environment (Napoli and Purpura, 2018; Anders et al., 2012). Although there is an
inconsistency of EFA adjustment indexes, Parental Attitudes factor structure was consistent
with which was found in previous results, suggesting that literacy and numeracy attitudes are
distinct domains (kwarchuk et al., 2014; Susperreguy et al., 2020). Subsequent studies will
investigate the external validity of factors from the Home Activities and Parental Attitudes

scales, confirming their reliability.

Study 2 - Associations among parental school achievement, their attitudes towards
school achievement and home learning activities

Participants
Data were analyzed from parents participating in Project [ “Translation and Adaptation

of home numeracy and home literacy questionnaire”. One hundred and fifty-six Brazilian

parents of children from kindergarten to Grade 3 responded to the questionnaires. Parents were
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recruited through online social networks from different Brazilian cities and regions. One parent
did not respond to the Brazilian Criteria questionnaire, but data from this parent was used in
further analysis. Thirteen parents did not respond to the Number Operations Test, and thirty-

six did not respond to the Reading Comprehension Assessment Task.

Table 1 presents the sociodemographic characteristics of participants. One-hundred and
seventy-seven respondents were mothers, mostly from middle/high socioeconomic families
(Class A: 24.5%; Class B1: 23.2%, Class B2: 33.5%; Class C1: 16.1%; C2: 2.6%). Eighty-one
percent of respondents belonged to social classes from A to B2, corresponding to the 20% with
the highest socioeconomic level. Most families reported at least an undergraduate degree for
the householder (67.7%). Children were enrolled from kindergarten to Grade 3, with most of
the children enrolled in Kindergarten (37.8%) or Grade 1 (23.1%; Grade 2: 21.2%; Grade 3:
17.9%). Boys represented 55.8% of children.

Instruments

As in Study I, socioeconomic status and home numeracy and literacy were assessed,
respectively, the Brazilian Economic Classification Criteria (Brazilian Criteria) (ABEP, 2022)

and Home Numeracy and Literacy Questionnaire (HNLQ) (Chapter 3).

Number Operation Test

Parental mathematics abilities were assessed with the Number Operations Test (Crutch
& Warrington, 2001). The Number Operations Test is a 15-item instrument developed to assess
mathematics abilities in individuals with different formal schooling levels. The participant is
asked to respond to numerical expressions presented in increasing order of difficulty. Items
vary from simple arithmetical expressions (e.g., [3+4]x2) to more complex ones, including ratio
(e.g.,1/7 of 21) and simple algebraic expressions (e.g., 2x+1=9). The response format is single-
choice.

Reading Comprehension Assessment Task

Parental ability to read and understand a narrative text was assessed with the
questionnaire. Reading Comprehension Assessment Task is an instrument to assess adult
reading and comprehension ability which is currently developed by a team of researchers from
UFRGS and UFMG (Ethics committee number (CAAE: 58615822.4.0000.5149). In the
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Reading Comprehension Assessment Task, after reading it and retelling a short story, a single-
choice questionnaire is answered. Five questions are related to the story’s literal content, and
five require interferential reasoning. In the present study, only the single-choice questionnaire

was applied.
Procedure

The questionnaires were available online to participants throughout 2022. Parents were
invited with a flyer publicized on social media and were asked to click on a link to access the
consent form and questionnaires. After consenting to voluntary participation in the study,
parents individually self-completed five questionnaires/tasks: a) the HNLQ; b) Brazilian
Criteria; c¢) a mathematics achievement task; d) a reading comprehension task. All
Questionnaires were self-completed on an online platform (RedCAP - Harris et al., 2009; Harris
et al; 2019).

Data Analyses

Associations among parental school achievement (assessed with Number Operations
Test and Reading Comprehension Assessment Task) and the scales Home Activities and
Parental Attitudes from the HNLQ were assessed using Pearsons’s correlations. Analyses were
conducted with SPSS version 25. The impact of parental school achievement and Parental
Attitudes on the frequency of Formal and Informal Home Activities was investigated.
Therefore, two hierarchical regression analyses were conducted using the Backward method to
determine the specific contribution of each school achievement variable on each factor of Home
Activities. For each model, Informal Activities or Formal Activities factor scores were entered
as the dependent variable. For both models, each independent variable was entered in the
following order: a) SES; b) Literacy Attitudes; c) Numeracy Attitudes; d) Parental achievement
in Reading Comprehension; e) Parental achievement in Mathematics.

The impact of SES and parental school achievement on Literacy and Numeracy
Attitudes was also explored in two hierarchical regression analyses, using the Backward
method. Literacy Attitudes factor scores were entered as the dependent variable in the first
model. For this model, the SES score was entered in the first step, and the parental achievement
in reading and mathematics were entered in the second and third steps, respectively. For the

second model, Numeracy Attitudes factor scores were entered as the dependent variable. For
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this model, the SES score was entered in the first step, and the parental achievement in
mathematics and reading comprehension were entered in the second and third steps,
respectively. Furthermore, according to hierarchical regression analyses results, mediation

analyses were conducted to confirm indirect associations among variables.

Results

First, parents' results on school achievement tests and their scores in the Activities and
Attitudes scales will be presented. Next, the intercorrelations between these variables will be
presented. Finally, four regression models will be presented on the variables influencing Formal

and Informal Activities, as well as Attitudes toward Numeracy and Literacy.

Table 5 summarizes the participant’s performance on the school achievement tests and
their responses to the HNLQ scales. Twenty-two percent of parents did not commit any
mistakes on the Number Operation Test, and 74% responded correctly to 60% of the test. Two
parents did not correctly respond to any item, and eight parents responded correctly to only one
item from the mathematics task. In the reading comprehension task, 12.5% of parents did not
commit any mistakes. Eighty-one percent of parents responded correctly to 60% of the task.
Six parents did not correctly respond to any item, and one parent responded correctly to only
one item from the reading comprehension task. Formal activities had a higher median when
compared to Informal ones. Furthermore, parents reported more positive attitudes toward
literacy when compared to numeracy attitudes.



Table 5

Participants” performance on the school achievement tests and their responses to the HNLQ scales
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Subsample Respondent Children's sex Variables n Min-Max Mean sd z z (sd) Median
Literacy Attitudes 257 10.53-65.12 50.00 10.02 - - 50.68
Study 1 Parents Boys and girls Numeracy A‘ftl'_[u_des 257 23.70-65.56 50.00 10.02 - - 50.97
Informal Activities 252 30.65-77.37 50.00 10.02 - - 49.96
Formal Activities 252 23.04-64.38 50.00 10.02 - - 51.12
Literacy Attitudes 155 23.77-65.12 51.33 9.23 - - 53.56
Numeracy Attitudes 155 27.21-65.56 50.28 10.33 - - 51.11
. Informal Activities 152 30.65-75.00 50.55 10.06 - - 50.80
Study 2 Parents Boys and girls o
Formal Activities 152 25-29-64.36 50.60 10.21 - - 51.77
Parental Math Ability 143 0-15 10.66 4.76 - - 13.00
Parental Reading Comprehension Ability 120 0-10 7.18 2.62 - - 8.00
Literacy Attitudes 102 10.53-65.02 47.98 10.86 - - 48.88
Parents Numeracy Attitudes 102 23.70-65.02 49.58 9.56 - - 50.89
Informal Activities 100 31.26-77.37 49.17 9.94 - - 47.83
. Formal Activities 100 23.04-64.38 49.09 9.70 - - 50.12
Study 3 Boys and girls
TTN 104 0-34 19.75 12.00 0.02 0.98 22.50
Children TCAB 104 0-82 40.00 20.20 0.01 0.99 41.00
LPI 102 0-59 43.87 16.96 0.00 1.00 51.00
COMTEXT 81 2-10 565 544 0.00 0.99 6.00
Literacy Attitudes 46  29.76-65.02 48.93 10.73 - - 49.50
Parents Numeracy Attitudes 46  32.45-65.02 50.58 9.82 - - 52.41
Informal Activities 45 33.80-77.37 49.19 9.82 - - 47.19
Study 4 Female
Formal Activities 45 23.04-64.14 48.92 9.27 - - 49.74
. TTN 47 0-34 19.64 12.06 0.04 0.99 24.00
Children
TCAB 47 0-82 4255 1916 021 094 44.00
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LPI 46 0-59 45,70 16.15 0.12 0.93 51.50

COMTEXT 39 3-10 597 199 0.19 1.08 6.00

Literacy Attitudes 56 10.53-64.39 47.20 10.99 - - 48.56

Parents Numeracy Attitudes 56 23.70-64.73 48.76  9.36 - - 50.47
Informal Activities 55 31.26-77.37 49.15 10.14 - - 49.81

Male Formal Activities 55 25.21-64.38 49.24 10.12 - - 51.43

TTN 57 0-34 19.84 12.07 -0.01 1.00 21.00

Children TCAB 57 0-80 37.89 20.94 -0.13 0.99 37.00
LPI 56 0-34 42,37 17.60 -0.10 1.04 49.50

COMTEXT 42 2-8 529 161 -0.18 0.88 5.00
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In Table 6, cross-correlations among the participant’s performance on the school
achievement tests and their responses to the HNLQ scales are summarized. The correlation
between parental school achievement scores (mathematics and reading comprehension) was
significant and moderate (r=0.513; p<0.001). The only significant correlation between school
achievement and Activities was observed for mathematics and Formal Activities (r=-0.172;
p=0.040). Correlations between parental mathematics ability and Parental Attitudes were
significant and small for Literacy (r=0.212; p=0.011) and moderate for Numeracy (r=0.420;
p<0.001). Parental reading ability was significantly and weakly correlated with Literacy
Attitudes (r=0.285; p=0.002) and Numeracy Attitudes (r=0.249; p=0.006).

Table 6

Associations among parental school achievement and their responses to the HNLQ

1 2 3 4 5 6
1. HNLQ - Informal Activities - 0.615** 0.312** 0.038 -0.064 -0.096
2. HNLQ - Formal Activities - - 0.154*  -0.004 -0.172* -0.056
3. HNLQ - Reading Attitudes - - - 0.407** 0.212* 0.285**
4. HNLQ - Numeracy Attitudes - - - - 0.420*%* 0.249**
5. Parental mathematics ability - - - - - 0.513**
6. Parental reading comprehension ) ) ) ) i i
ability

Note: Results in bold are significant. *p<0.05; **p<0.001

In order to investigate the impact of SES, parental school achievement, and attitudes on
the frequency of Home Activities, two different regression models were conducted. Table 7
presents the results for each regression model. The first regression model indicated the
contribution of parental reading comprehension and Literacy Attitudes to the frequency in
which they develop Informal activities (F[5,112]=4.298; p=0.001; r>=0.161), but not of SES,
mathematics ability, or Numeracy Attitudes. This model explains 16% of the variance in
Informal Activities. The second regression model suggested the contribution of only parental
Literacy Attitudes to the frequency in which they develop Formal Activities (F[5,112]=2.239;
p=0.055; r2=0.091), but not of SES, Numeracy Attitudes, or their school achievement. This

model explains 9% of the variance in Formal Activities.



Table 7

Descriptive statistics and frequency distribution evidence for Homework Activities Scale
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. . Beta
Dependent variable R? Predictors coefficients p
Informal activities 0.161 SES 0.021 0.238 0.812
Parental Mathematics Ability 0.030 0.273 0.785
Parental Reading Comprehension Ability -0.241 -2.380 0.019
Numeracy Attitudes -0.128 -1.262 0.210
Literacy attitudes 0.402 4.252 0.000
Formal activities 0.091 SES -0.123 -1.324 0.188
Parental Mathematics Abilities -0.107 -0.955 0.342
Parental Reading -0.075 -0.714 0.477
Numeracy Attitudes -0.039 -0.372 0.711
Literacy attitudes 0.271 2.752 0.007
Literacy attitudes 0.082 SES 0.108 1.174 0.243
Parental Reading Comprehension Ability 0.213 2.073 0.040
Parental Mathematics Abilities 0.053 0.510 0.611
Numeracy attitudes ~ 0.211 SES 0.043 0.505 0.615
Parental Mathematics Abilities 0.427 4.464 <0.001
Parental Reading Comprehension Ability 0.041 0.434 0.665

Furthermore, two different regression models were conducted to investigate the impact

of SES, parental reading ability, and mathematics abilities on Literacy and Numeracy Attitudes.
The results for each regression model are presented in Table 7. The first regression model
indicated a specific and small contribution of parental reading comprehension ability to their
Literacy Attitudes (F[3,115]=3.413; p=0.020; r2=0.082), but not of SES or mathematics ability.
This model explains only 8% of the variance in Literacy Attitudes. The second regression model
suggested a specific contribution of parental mathematics ability to their Numeracy Attitudes
(F[3,115]=10.272; p<0.001; r2=0.211), but not of SES or reading comprehension ability. This
model explains 21% of the variance in Numeracy Attitudes.

Finally, a mediation analysis was conducted to investigate a possible indirect effect of
Parental Reading Comprehension on Informal Activities, mediated by Literacy Attitudes. The
total effect model (Parental Reading Comprehension impacting on Informal Activities) was not
significant (b= -0.38, 95% CI (-1.09 - 0.34), t=-1.04, p=0.29). Therefore, further mediation
results were not consider, as it is necessary for all path being significant to conduct a mediation

analysis.
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Discussion

Study 2 investigated associations among parental academic achievement, Parental
Attitudes, and Home Activities. For this purpose, Pearson correlations and hierarchical
regression analyses were conducted for both scales and their factors. The results indicated that
Informal Activities are predicted by Parental Literacy Attitudes and parental reading
comprehension achievement. Both literacy- and numeracy-related Formal Activities were
predicted only by Parental Literacy Attitudes. Furthermore, parental performance impacted
their Attitudes, with subject-specific contributions. Results from hierarchical regression

analyses are summarized in Figure 1.

A previous study suggested that adults’ achievement in mathematics and the time that
has passed since they participated in a math class impact their math self-efficacy. The results
indicated that adult learners had lower levels of self-efficacy when compared to undergraduate
students (Jameson et al., 2014). The attitudes toward reading also correlated in previous studies
with reading ability, and print exposure (Mol and Bus, 2011; Petscher, 2009). Therefore, the
present result suggested that Brazilian parent's performance in reading and mathematics also

impacts their Attitudes toward literacy and numeracy, respectively.

However, according to the present study, only Parental Literacy Attitudes, but not
Numeracy Attitudes, predicted Formal and Informal Activities. Discrepant results are observed
regarding the association between parental attitudes and the home learning environment
(Skwarchuk et al., 2014; del Rio et al., 2017; Zippert and Rittle-Johnson, 2020; Elliott et al.,
2017). Specifically, Del Rio and colleagues (2017) found an association between mothers” math
anxiety and the frequency of advanced numeracy activities at home. According to the authors,
one possible explanation is that anxious parents will not actively engage in advanced numeracy
activities since they probably feel uncomfortable teaching this subject, because of the lack of
confidence. Additionally, Skwarchuk and colleagues (2014) found that parental literacy
attitudes, but not numeracy attitudes, predicted home literacy activities, specifically Informal
Activities. It is important to emphasize that in Skwarchuk’s study (2014), home activities were
separated into numeracy and literacy activities. Conversely, in the present study, the Informal
Activities comprised both numeracy and literacy activities. Therefore, one hypothesis for the
present study’s results is that when literacy and numeracy activities are accounted to the model,
only Parental Literacy Attitudes predict overall Home Activities. It is important to note,
however, that null results may be related to lack of statistical power.
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Furthermore, the results of the present study also indicated that Informal Activities were
predicted by reading comprehension ability and Parental Literacy Attitudes. The impact of
parental reading and mathematics achievement on home learning activities was also previously
investigated, and a positive association was found between these variables (Cheung et al., 2020;
Van-Bergen et al., 2017; Mendelsohn et al., 2021). Specifically, a study conducted with
Brazilian families showed that low-literacy parents usually develop less frequent interactive
reading (Mendelsohn et al., 2021). In that study, there were no differences between children’s
language outcomes for low-literacy parents who participated in a shared reading intervention
compared to children with high-literacy parents. Authors interpreted this result as indicating
that low-literacy parents engage less frequently in literacy activities due to a lower self-efficacy,
lower motivation, and low perception of the impact of their literacy abilities as barriers to
conducting shared reading activities. Furthermore, authors found that low-literacy parents
presented difficulties to comprehensively use the knowledge acquired in a shared-reading
intervention, with other types of literacy activities (Mendelsohn et al., 2021). One possible
explanation for the present results is that parents who are good readers read more, had higher
education and knowledge about the importance of parental involvement in children’s
development. Consequently, these parents conducted more and different types of activities at
home. Our hypothesis is that, in addition to parental personal enjoyment with literacy, parental

academic achievement is also essential in increasing the frequency of informal activities.

Conversely, neither mathematics performance nor numeracy attitudes impact home
activities in the present study. It is important to emphasize that the Home Activities Scale
comprised both numeracy and literacy activities. The present study aligns with a Home Literacy
and Numeracy Model, in which parental numeracy attitudes did not predict the home learning
environment (Skwarchuk et al., 2014). According to the Home Numeracy Model, Parental
Numeracy Attitudes only directly predicted a child’s symbolic and non-symbolic numeracy
performance. In the present study, both numeracy and literacy activities were investigated
concurrently. Therefore, it is possible that when both activities are accounted for, Literacy

Attitudes present a critical role in the frequency of overall home activities.

In summary, Study 2 investigated parental school achievement and its associations with
two domains of the Home Learning Environment: Parental Attitudes and Home Activities.
Parental Attitudes towards literacy and numeracy are associated with their achievement in each
subject, which is according to previous studies (Jameson et al., 2014; Mol and Bus, 2011;

Petscher, 2009). Furthermore, results suggested that only Literacy Attitudes predicted both
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types of Home Activities, whereas Reading Comprehension also specifically predicted Informal
Activities. These results suggested that Attitudes towards literacy are critical in the Home
Learning Environment enhancement. We hypothesize that parents who enjoy reading and have
self-efficacy toward literacy, have access to more information about the importance of parental
involvement in children’s development. Furthermore, parental reading comprehension
performance impacts parental understanding of the use of overall Home Activities, helping
them to improve Informal Literacy Activities. It is important to emphasize that the vast majority
of participants performed well in both mathematics and reading comprehension tasks. These
results could be associated with the fact that the participants were recruited mostly from
medium to high socioeconomic strata.

Study 3 - Association among Parental Attitudes, Home Activities, and children’s school
achievement

Participants

Parents from this study were recruited in Project 11, “Differential impact of the COVID-
19 pandemic on the academic performance of Brazilian and German elementary school
children”. One hundred and four Brazilian families with children from Grade 3 to Grade 4
participated in this study. Families were recruited from the schools attended by the children in

the metropolitan areas of Belo Horizonte and Porto Alegre.

In Table 1, the sociodemographic characteristics of participants are presented. Ninety-
two respondents were mothers, mostly from middle socioeconomic families (Class A: 8.7%;
Class B1: 10.7%, Class B2: 33.0%; Class C1: 26.2%; C2: 19.4%; D-E:1.9%). Seventy-eight
percent of respondents belonged to social classes from B2-C2, which corresponds to 64% of
the Brazilian population. Most families reported at least a high school degree for the household
chief (67.2%). Children were enrolled from Grade 3 to Grade 4, with most of the children
enrolled in Grade 3 (57,7%). Boys represented 54.8% of children.

Instruments

As in Study 1 and 2, socioeconomic status and home numeracy and literacy were
assessed, respectively, the Brazilian Economic Classification Criteria (Brazilian Criteria -
ABEP, 2022) and Home Numeracy and Literacy Questionnaire (HNLQ) (Chapter 3).
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Numerical Processing and Calculation Assessment Battery (PRONUMERO, Gomides et
al., 2022)

Children’s mathematics abilities were assessed with the PRONUMERO battery
(Gomides et al., 2022). The PRONUMERO is a battery for the assessment of numerical
processing skills and arithmetic calculations, comprising three tasks: a) Narrative Arithmetic
Problems Task (Tarefa de Problemas Aritméticos Narrativos - TPAN), b) Basic Arithmetic
Calculations Task (Tarefa de Calculos Aritméticos Basicos - TCAB), and ¢) Number
Transcoding Task (Tarefa de Transcodificagdo Numérica - TTN). TPAN is a task in which
children must solve twelve simple narrative arithmetic problems (e.g., Ana has nine reais. She
gives three reais for Pedro. How many reais Ana has now?). TCAB comprises 82 items that
assess children’s abilities to solve additions (e.g., 3+2, 6+8), subtractions (e.g., 6-4, 16-9), and
multiplication (e.g., 3x4, 8x9). In TCAB, the child needs to solve six blocks of calculations in
the following order: two blocks of addition (12 simple and 15 difficult items), two blocks of
subtractions (12 simple and 15 difficult items), and two blocks of multiplications (15 simple
and 13 difficult items). Two minutes are given to the child to solve each calculation block. The
total score is composed of the total correct answers given by the child. In the TTN, the child
was instructed to write dictated numbers in their Arabic form, without a time limit. This task
comprised 34 items, from 2 to 4 digits. The total score is composed of the total correct answers
given by the child. In this study, only the Basic Arithmetic Calculation Task and Number

Transcoding Task were used.
Single-Word Reading Task (ANELE 1, Salles et al., 2017)

Children’s reading abilities were assessed with the Single-Word Reading Taks (Leitura
de Palavras Isoladas - LPI) (Salles et al., 2017). LPI comprises 60 single words, including
regular, irregular, and pseudowords. Real word selection was based on the frequency of words
in Brazilian early school textbooks. Pseudowords were constructed by combining graphemes
with no meaning, based on the phonotactic constraints of Brazilian Portuguese. On a computer
screen, children are presented with each word over a white background, using black Arial 24.

The total score is composed of the total correct answers given by the child.
Reading Comprehension Assessment Task (COMTEXT, Corso et al., 2017)

Children’s reading comprehension was assessed with retelling and answers to a

questionnaire from COMTEXT (Corso et al., 2017). COMTEXT is an instrument to assess
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children’s reading and comprehension abilities. This task comprised three parts: reading a short
story, orally retelling, and responding to a single-choice questionnaire. In the questionnaire,

five questions are related to the story’s literal content, and five require interferential reasoning.
Procedure

In 95.19% of the participants, data from children were collected face-to-face at the
schools and online from parents. Schools were invited by convenience. In the remaining
participants, data from both children and parents were collected online. In online and face-to-
face data collection methods, children’s mathematics and reading abilities were assessed
through the REDCap platform (Harris et al., 2009; Harris et al; 2019). For online data
collection, parents were recruited through digital social networks and were asked to click on a
link to access the consent form and to fulfill contact information. Families were then invited to
an online meeting, on which the child was presented with all tasks by a research assistant. For
most tasks, the child responded to questions while the research assistant shared their screen.
For PRONUMERQO, the child responded to all questions from his/her own computer. For face-
to-face data collection, children were evaluated in a quiet separate school room, with tasks being
presented on a tablet. Trained research assistants administered children’s assessments. In both
conditions, after the assessment session, parents received a link by message to self-complete
the HNLQ, Brazilian Criteria, and other questionnaires that will not be used in this study.

Data Analyses

Children’s scores in the school achievement tests were z-transformed in order to
compare different results in the same metrics. z-scores were calculated based on the mean and
standard deviation of the sample according to grade. Linear associations among Home
Activities and Parental Attitudes from HNLQ and children’s school achievement (assessed
through TCAB, TTN, LPI, and COMTEXT) were assessed using Pearsons’s correlations.
Furthermore, linear associations for each subsample divided according to sex were also

conducted. Analyses were conducted with SPSS version 25.

The impact of SES, Parental Attitudes, and Home Activities on children’s school
achievement was explored using the Backward method in four different hierarchical regression
analyses. For each model, one measurement of children’s school achievement (TCAB, TTN,
LPI, or COMTEXT) was entered as the dependent variable. For all models, each independent
variable was entered in the following order: a) SES; b) Children’a sex c) Literacy Attitudes; d)
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Numeracy Attitudes; e) Formal activities; f) Informal activities. Furthermore, the impact of
children’s sex on Home Activities and school achievement was explored in eight different
hierarchical regression analyses using the Backward method. For each model, the participants
were divided according to sex, and one measurement of children’s school achievement (TCAB,
TTN, LPI, or COMTEXT) was entered as the dependent variable. For all models, Formal and

Informal activities were entered as independent variables, respectively.
Results

First, children’s school achievement results and parents' scores in the Attitudes and
Activities scales will be presented. Next, the cross-correlations between these variables will be
presented. Finally, four regression models will be presented on the variables influencing

children’s school achievement scores.

Table 5 summarizes children’s performance on the school achievement tests and parents'
responses to the HNLQ scales. Children presented approximately the same mean z-scores for
reading and mathematics tests. Mean parental scores on HNLQ Parental Attitudes and Home
Activities were similar. Furthermore, boys and girls presented approximately the same mean z-
scores for reading and mathematics tests. Mean parental scores on HNLQ Parental Attitudes

and Home Activities were similar for children from both sexes.

In Table 8 and 9, cross-correlations among children’s performance on school
achievement tests and parents’ responses to the HNLQ scales are summarized. Correlations
among children’s school achievement scores were significant, varying from 0.314 to 0.708.
Informal Activities did not correlate with any measurements of children’s school achievement.
Conversely, Formal Activities were significant and weakly correlated with children’s
mathematics performance in TCAB (r=-0.273; p=0.006) and TTN (r=0.258; p=0.010), but only
marginally significantly correlated with reading performance in LPI (r=-0.188; p=0.064) and
COMTEXT (r=-0.219; p=0.054). Literacy and Numeracy Attitudes were not correlated with

children’s school performance.



Table 8

Associations among children’s performance on school achievement tests and parents’

responses to the HNLQ
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2 3 4 5 6 7 8 9

1. HNLQ - Informal Activities 0.615** 0.312** 0.038 0.076 -0.007 0.039 0.009 -0.016

2. HNLQ - Formal Activities - 0.154* -0.004 -0.273* -0.258** -0.188 -0.219 -0.238

3. HNLQ - Literacy Attitudes - - 0.407** 0.154 0.180 0.079 -0.072 -0.129

4. HNLQ - Numeracy Attitudes - - - 0.132 0.134 -0.015 -0.022 -0.115

5. TCAB - - - - 0.708** 0.528** 0.449** 0.225

6. TTN - - - - - 0.500** 0.358** 0.152

7. LPI - - - - - - 0.404** 0.314**
8. COMTEXT (Questionnaire) - - - - - - - 0.604**
9

. COMTEXT (Retelling) - - - - - - -

Note: Results in bold are significant. Underlined scores are marginally significant (0.52 to 0.64) *p<0.05
**p<0.001

For girls, most correlations among children’s school achievement scores were significant,

varying from 0.408 to 0.652. For boys, most correlations among children’s school achievement

scores were significant, varying from 0.377 to 0.773. For both sexes, Informal Activities did

not correlate with children’s school achievement measurements. For girls, Formal Activities
were weakly correlated with TTN (r=-0.327; p=0.031), TCAB (r=-0.322; p=0.033), and
Questionnaire COMTEXT (r=-0.342; p=0.038). Conversely, for boys, Formal Activities

correlate only for Retell COMTEXT (r=-0.378; p=0.025).
Table 9

Associations among children’s performance on school achievement tests and parents’

responses to the HNLQ divided according to children’s sex

Sex 2 3 4 5 6 7
1. HNLQ - Informal Activities 0.519** 0.124 -0.026 0.114 -0.118 0.026
2. HNLQ - Formal Activities - -0.322* -0.327* -0.178 -0.342* -0.100
3. TCAB - - 0.639** 0.574** 0.457** 0.236
4. TTN Female - - - 0.567** 0.308 0.035
5. LPI - - - - 0.408** 0.259
6. COMTEXT (Questionnaire) - - - - - 0.652**
7. COMTEXT (Retelling) - - - - - -
1. HNLQ - Informal Activities 0.553** 0.037 0.008 -0.019 0.133 -0.046
2. HNLQ - Formal Activities Male - -0.239 -0.207 -0.196 -0.100 -0.378*
3. TCAB - - 0.773** 0.483** 0.422** 0.197
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Sex 2 3 4 5 6 7
4. TTN - - - 0.457** 0.427** 0.303
5. LPI - - - - 0.377* 0.383*
6. COMTEXT (Questionnaire) - - - - - 0.535**

7. COMTEXT (Retelling) - - - - - -
Note: Results in bold are significant. Underlined scores are marginally significant (0.52 to 0.64) *p<0.05;

**0<0.001

In order to investigate the impact of SES, children’s sex, Parental Attitudes, and Home
Activities on children’s mathematics performance, two different regression models were
conducted. The results for each regression model are presented in Table 10. The first regression
model indicated a specific contribution of Formal and Informal Activities to children’s
arithmetic calculation ability (F[6,89]=3.645; p=0.003; r>=0.197), but not of SES, children’s
sex, and Parental Attitudes. The second regression model indicated a specific contribution of
Formal Activities to children’s number writing ability (F[6,89]=2.324; p=0.039; r>=0.135), but

not of SES, childrens’ sex Informal Activities, or Parental Attitudes.
Table 10

Models of association among children’s school achievement, home activities and parental

attitudes
Dependent variable R? Predictors Beta coefficients t p
TCAB 0.197 SES 0.150 1.445 0.152
Sex -0.169 -1.747 0.084
Literacy Attitudes  -0.021 -0.168 0.867
Math Attitudes 0.108 0.924 0.358
Formal Activities  -0.376 -3.270 0.002
Informal Activities 0.240 2.078 0.041
TTN 0.135 SES 0.134 1.242 0.218
Sex -0.019 -0.185 0.854
Literacy Attitudes  0.065 0.503 0.616
Math Attitudes 0.095 0.783 0.436
Formal Activities  -0.298 -2.500 0.014
Informal Activities 0.109 0.910 0.365
LPI 0.062 Formal Activities  -0.277 -2.376 0.020
Informal Activities  0.208 1.787 0.077
0.098 Sex -0.219 -1.973 0.052

COMTEXT Formal Activities  -0.225 -2.023 0.047
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In order to investigate the impact of SES, Parental Attitudes, and Home Activities on
children’s reading performance, two different regression models were also conducted. The
results for each regression model are presented in Table 10. The first regression model indicated
a specific and small contribution of Formal Activities to children’s single-word reading ability
(F[2,92]=3.066; p=0.051; r>=0.062), but not of SES, children’s sex, Informal Activities, or
Parental Attitudes. The second regression model indicated a specific contribution of Formal
Activities and children’s sex to their reading comprehension ability (F[2,73]=3.980; p=0.023;
r2=0.098), but not of SES, Informal Activities, or Parental Attitudes.

In order to investigate the impact of Home Activities on girls' mathematics and reading
performance, four different regression models were conducted. Each regression model was
conducted with a different children’s school achievement measurement as a dependent variable.
The results for each regression model are presented in Table 11. The first regression model
indicated a specific contribution of Formal and Informal Activities to girls’ arithmetic
calculation ability (F[2,41]=5.833; p=0.006; r2=0.222). The second regression model indicated
a specific contribution of Formal Activities to girls’ number writing ability (F[1,43]=5.012
p=0.031; r?=0.107), but not Informal Activities. The third regression model indicated that
Formal or Informal Activities did not impact on girl’s single-word reading ability
(F[1,43]=1.373; p=0.248; r?=0.032). The fourth regression model indicated a specific
contribution of Formal to girls' reading comprehension ability (F[1,35]=4.638; p=0.038;
r2=0.117), but not Informal Activities.

Table 11

Models of association among children’s school achievement, home activities and parental

attitudes divided according to children’s sex

Dependent variable Sex R? Predictors Beta coefficients  t p
TCAB 0.222 Formal Activities -0.532 -3.294 0,002
Informal Activities 0.402 2.489 0.017
0.107 Formal Activities -0.327 -2.239 0.031
TTN Female Informal Activities - -
0.032 Formal Activities  -0.326 -1.869 0.069
LPI Informal Activities -0.178 -1.172 0.248
0.117 Formal Activities -0.342 -2.154 0.038
COMTEXT Informal Activities - - -

TCAB Male  0.099 Formal Activities -0.374 -2.367 0.022
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Dependent variable Sex R2 Predictors Beta coefficients  t p
Informal Activities 0.244 1542 0.129
0.043 Formal Activities  -0.305 -1.893 0.064
TTN Informal Activities 0.176 1.093 0.279
0.049 Formal Activities  -0.262 -1.615 0.112
LPI Informal Activities 0.122 0.754 0.455
0.058 Formal Activities  -0.236 -1.271 0.211
COMTEXT Informal Activities 0.257 1.388 0.173

In order to investigate the impact of Home Activities on boys’ mathematics and reading
performance, four different regression models were conducted. The results for each regression
model are presented in Table 11. The first regression model indicated a specific contribution of
Formal Activities to boys’ arithmetic calculation ability (F[2,54]=2.841; p=0.067; r>=0.099),
but not Informal Activities. The other three regression models did not indicate the contribution
of Formal or Informal Activities to boys’ number writing ability (F[1,54]=2.384; p=0.128;
r2=0.043), single-word reading (F[2,53]=1.314; p=0.278; r2=0.049) and reading comprehension
ability (F[2,38]=1.164; p=0.323; r2=0.058).

Discussion

Study 3 investigated the associations among Parental Attitudes, Home Activities, SES,
children’s sex and their academic achievement. For this purpose, Pearson correlations and
hierarchical regression analyses were conducted for children’s academic achievement in
reading and mathematics. The results indicated that Informal and Formal Activities predicted
children’s calculation ability, but only Formal Activities predicted their number writing ability.
Furthermore, only Formal Activities predicted children’s single-word reading and reading
comprehension ability. Investigation of sex contributions suggested that Home Activities
presented a larger impact for girls than boys. A summary of results from the hierarchical

regression analyses is exhibited in Figure 1.

Both Formal and Informal activities contributed to children’s calculation ability,
explaining 17% of variance. Only Formal Activities contributed to children’s number writing,
explaining 13% of variance. According to the Home Numeracy Model, Informal Activities are
associated with non-symbolic reasoning, whereas Formal Activities predict symbolic arithmetic
ability (Skwarchuk et al., 2014). However, Mutaf-Y1ldiz and colleagues (2019) conducted a
systematic review which suggested that Formal and Informal activities predicted both symbolic

and non-symbolic number processing abilities. Associations between simple calculation
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abilities and both symbolic and non-symbolic number processing abilities were observed in
previous research from our group, with the same instruments in participants of slightly lower
SES. In general, correlations were weak, with calculation abilities being slightly more
associated with symbolic (r around 0.3) than with non-symbolic (r around 0.2) number
processing abilities (Pinheiro-Chagas et al., 2014). Our previous research also indicated a weak
association between number writing ability and symbolic comparison (r around -0.04)
(Gomides et al., 2022). In accordance, with the Home Numeracy Model, the present results
suggest a differential impact of Formal and Informal Activities on Brazilian children’s number

writing and arithmetic calculation ability.

Regression models indicated that only Formal Activities contribute to children’s single-
word reading and reading comprehension ability. Several studies suggested an association
between Formal Activities and children’s reading ability (Senéchal & LeFevre, 2014; Martini
and Senéchal, 2012; Girard et al., 2021). For example, a longitudinal study by Senéchal and
LeFevre (2014) suggested that the frequency of formal literacy activities at home during
kindergarten predicted children’s reading ability at Grade 1, whereas informal literacy activities
are linked to oral language development. Furthermore, a meta-analysis suggested an impact of
general home literacy activities on children’s reading ability and reading comprehension (Dong
et al., 2020). The present study specifies these results, indicating a specific contribution of
Formal Activities to children’s reading comprehension. Previous studies suggested a division
of Formal Activities into basic and advanced ones, according to the difficulty level of the
activity (Senéchal &LeFevre, 2014; Martini and Senéchal, 2012). Whereas basic activities are
consistently presented during early child learning, such as teaching the letter names, advanced
activities are more frequently presented to children during the initial years of formal schooling,
such as teaching the child read (Senéchal & LeFevre, 2014; Martini and Senéchal, 2012).
Specifically, there is an association between formal advanced activities and children’s reading
ability (Senéchal & LeFevre, 2014; Martini and Senéchal, 2012; Girard et al., 2021). The
present study comprised both basic and advanced activities in the Formal Activities factor.
Therefore, a possible explanation for the association between Formal Activities and Reading
Comprehension Ability in the present sample is that children’s reading comprehension is

developed further in school learning, requiring advanced Formal Activities to improve it.

The present study also suggested a larger impact of Home Learning Activities on
children’s mathematics abilities than reading abilities. This result is quite surprising considering

the extant literature indicating a large impact of Home Learning Environment on reading
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abilities compared to mathematics abilities. Daucourt and colleagues (2021), for example,
conducted a meta-analysis that comprised 68 independent samples and found a small and
statistically significant correlation (r=0.13) between the home numeracy environment and
children’s mathematics abilities. Conversely, Dong and colleagues (2020) found a statistically
significant and moderate correlation (z=0.32) between the home literacy environment and
reading comprehension. However, it is important to emphasize that in the present study, both
Informal and Formal Activities subscales comprised literacy and numeracy activities. Hornburg
and colleagues (2021) suggested that future studies should evaluate a comprehensive amount
of home activities to understand the associations between the home numeracy environment and
children’s mathematics abilities. According to the authors, other home-learning activities could
contribute to children’s mathematics reasoning, that goes beyond numeracy-related. Soto-Calvo
and colleagues (2020) suggested that code-based literacy activities also promote children’s
numeracy learning. Therefore, merging literacy and numeracy activities in the Home Activities
subscales could interfere with the effect size found in the presente study.

There were no statistically positive associations between parental attitudes and
children’s school performance. This is inconsistent with previous results, which indicate that
parental attitudes impact children’s school achievement (Skwarchuk et al., 2014; Susperreguy
et al., 2020). Parental attitudes also contribute to the frequency with which parents conduct
learning activities at home (LeFevre et al., 2009; Cheung et al., 2020). Parental attitudes
towards school subjects could be associated with their anxiety in the same subject, affecting the
frequency with which they engage in home learning activities with specific-subject (Del-Rio et
al., 2017; Dunst et al., 2017; Skwarchuk et al., 2014). Therefore, an indirect association between
parental attitudes and children’s school performance is frequently observed, mediated by home
learning activities (LeFevre et al., 2009; Skwarchuk et al., 2014). In the present study,
assumptions for conducting mediation analysis were not satisfied, i.e., the total effect was not
significant, indicating that comprehension analysis did not directly predict Informal Activities.
Future studies should test the mediation hypothesis with larger sample of Brazilian families.

Although we found no impact of children’s sex on children’s school achievement,
separate regression models were conducted with boys and girls. The results suggested a
differential impact of home learning activities on children’s school performance according to
children’s sex, with a greater impact of home learning activities in girls. Previous studies
suggested a sex difference in the performance in mathematics and reading, favoring boys in

mathematics and girls in reading (Reilly et al., 2015; Hgjen et al., 2022). Further, parents
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interact differently in home learning activities with their children according to the child’s sex
(Del Rio et al., 2017; Hgjen et al., 2022). Del Rio and colleagues (2017) suggested that the
child’s sex influences the frequency with which the mother engages in advanced formal
numeracy activities. Specifically, Chilean mothers conduct these activities more frequently
with girls than boys. Aligned with the stereotypical parental beliefs regarding boys' better
achievement in math, these results suggested that parents could believe that girls need more
support to improve their performance in mathematics. Furthermore, previous studies suggested
that 2% to 6% of girls' advantage in language and pre-literacy skills could be mediated by the
home literacy environment (Hgjen et al., 2022). Therefore, present study corroborated these
results, indicating a large impact of the home learning environment on reading and mathematics

performance in girls compared to boys.

Socioeconomic status did not impact children’s scholar achievement. Although some
studies suggested that socioeconomic status is crucial to children’s school performance, recent
studies suggested other environmental factors, such as the home learning environment, playing
an important role in children’s performance in mathematics and reading (Daucourt et al., 2020;
Niklas & Schneider, 2013). For example, Niklas and Schneider (2013) suggested that only
home learning environment and intelligence impact children’s mathematics achievement,
regardless of their SES, kindergarten attendance, age, phonological awareness, rapid naming,
and number span ability. Furthermore, Aram and colleagues (2013) indicated that the home
learning environment partially mediated the association between SES and children’s concept
of print. Therefore, it is possible that the home learning environment could reflect an important

factor of the family’s socioeconomic status on children’s school development.

In summary, the present study indicated an association between Formal and Informal
Activities with children’s school performance. Specifically, results indicated an association
between Formal Activities and all children’s outcomes, whereas Informal Activities impacted
only children’s mathematics calculation ability. Results are according to previous results, as
well as with the Home Numeracy and the Home Literacy Model. However, we found no
associations between Parental Attitudes and children’s school performance. This result partially
aligns with previous studies, as it was found an association between Numeracy Attitudes and
children’s mathematics abilities, but not with Literacy Attitudes and children’s reading abilities
(Skwarchuk et al., 2014; Susperreguy et al., 2020). Future studies should investigate a possible
indirect association between Parental Attitudes and children’s school performance, mediated

by Home Activities with Brazilian families.
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General Discussion

This study investigated the associations among parental academic performance, parental
attitudes, home activities, and children’s school performance. For this purpose, three studies
were conducted. The first study aimed to reduce the data and investigate the construct validity
of Home Activities and Parental Attitudes scales from HNLQ. The results suggested that the
Home Activities scale comprised two factors, Informal and Formal Activities, and the Parental
Attitudes Scale also comprised two factors, Numeracy and Literacy Attitudes. The second study
investigated the impact of parental performance in reading comprehension and mathematics on
their attitudes towards literacy and numeracy, as well as the frequency with which they engage
in home activities. The results indicated that parental performance impacted their Attitudes,
with subject-specific contributions. Furthermore, Parental Literacy Attitudes and reading
comprehension performance impacted the frequency of Home Informal Activities, whereas
Home Formal Activities are predicted only by Parental Literacy Attitudes. Finally, the third
study aimed to understand the associations among Parental Attitudes, Home Activities, and
children’s reading and mathematics performance. The results suggested that Formal Activities
play an important role in all children’s school performance measurements, whereas Informal
Activities predicted only children’s calculation ability. Parental Attitudes did not predict any
children’s school performance measurement. Figure 1 summarizes results from hierarchical

regression analyses found in each study.
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Figure 1

Home Learning Environment models summarizing associations among parental school

achievement, parental attitudes, home activities and children’s school achievement.
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Note. Presented pathways shown are those significant in regression analysis. Study 1 results presented the factorial

structure found in exploratory factor analyses.

Results for the Home Activities Scale indicated adequate adjustment for EFA, reduced
to two factors: Formal and Informal activities. According to the Home Literacy and Numeracy
Model, activities developed at home can be classified according to their formality, and improve
specific children’s numeracy and literacy abilities (Skwarchuk et al., 2014; LeFevre et al.,
2009). However, some authors suggested the importance of conducting EFA for Home
Learning Environment questionnaires in different cultures to understand this construct's
dimensionality (Hornburg et al., 2021). The present study is consistent with previous results,
which suggested a bi-factorial structure, divided according to the formality of the activities.
However, the EFAs did not suggest a division according to activity content, i.e. literacy or
numeracy. Previous studies found associations between home literacy and home numeracy
environments, as well as their impact on children’s school development across domains (Napoli

and Purpura, 2018; Anders et al., 2012). Probably, parents engage in both literacy and
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numeracy-related activities, enhancing the overall home learning environment. Therefore, the
present study EFAs results suggested that home numeracy and literacy activities are not

independent domains, whereas formal and informal activities are.

Results from the present paper also suggested that the Parental Attitudes Scale
comprised two factors, Literacy and Numeracy Attitudes, and were predicted by their reading
comprehension and mathematics performance, respectively. Parental Attitudes are associated
with parental perception and beliefs about their own school performance subjects (LeFevre et
al., 2009; Skwarchuk et al., 2014). Previous studies suggested that Attitudes toward a school
subject, such as literacy or mathematics, are impacted by the individuals’ performance in those
subjects (Jameson et al., 2014; Mol & Bus, 2011; Petscher, 2009). However, previous studies
described discrepant results regarding the association between parental attitudes and the home
learning environment (Skwarchuk et al., 2014; del Rio et al., 2017; Zippert & Rittle-Johnson,
2020; Elliott et al., 2017).

A mixed home literacy and numeracy activites structure were used for each factor, and
only Literacy Attitudes predicted both Formal and Informal Activities. The unique contribution
of Parental Literacy Attitudes in Formal and Informal Activities is probably due to the
importance of parental literacy self-efficacy in enhancing the home learning environment. A
hypothesis for this result is that parents who enjoy reading have comprehensive knowledge
about the importance of parental involvement in children’s development, conducting more
frequent and different types of activities at home (Mendelsohn et al., 2021). Therefore, Literacy
Attitudes, but not Numeracy Attitudes, have a larger impact on Home Activities, when both

literacy and numeracy activities are simultaneously accounted for in the model.

Results also suggested that parental reading comprehension performance impacted only
the frequency of Informal Activities. Brazilian low-literacy parents engage unfrequent in home
literacy activities (Mendelsohn et al., 2021). Further, previous study suggested that parental
literacy influences their ability to use their knowledge about shared reading activities in other
literacy activities at home (Mendelsohn et al., 2021). Lower self-efficacy, lower motivation,
and low perception of the impact of their literacy abilities are probably barriers to conducting
home learning activities, as well as using the knowledge acquired in different home
interventions (Mendelsohn et al., 2021). Therefore, parental reading performance significantly

contributes to the understanding and ability to apply literacy in daily-life activities.
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Formal activities predicted all children’s school abilities. Several studies suggested an
association between Formal Activities and children’s reading and mathematics abilities (Mutaf-
Yildz et al., 2020; Daucourt et al., 2021; Dong et al., 2020). The results presented here are
according to Home Numeracy Model that suggested that Formal Activities predicted children’s
symbolic knowledge. Both tasks used are associated with children’s symbolic knowledge
(Pinheiro-Chagas et al., 2014; Gomides et al., 2022). Furthermore, the impact of overall home
literacy activities on children’s reading ability and reading comprehension are also indicated in
previous studies (Dong et al., 2020). The present study suggested that Formal Activities
contributed uniquely to children’s reading comprehension. We have two main hypotheses for
the results found. First, Formal Activities play an important role in children’s reading
comprehension ability, since this ability develops further in school learning (Senéchal
&LeFevre, 2014; Martini and Senéchal, 2012). Secondly, parents are likelier to teach advanced
activities to children with a reading interest, consequently improving their reading
comprehension ability (Martini and Senéchal, 2012). Future studies should consider the last

hypothesis in a longitudinal design with Brazilian families.

Conversely, Informal Activities improved only children’s calculation ability. This result
is similar to previous results, which suggested that Informal Activities improved children’s oral
language ability and non-symbolic knowledge (Skwarchuk et al., 2014; Lefevre et al., 2009).
In the present study, only reading single-word accuracy and reading comprehension were
evaluated. Therefore, it was expecting that Informal Activities would not predict the children’s
literacy outcomes. However, one of the children’s mathematics measurements included
arithmetic calculation tasks, which are associated with both symbolic and non-symbolic number
processing (Pinheiro-Chagas et al., 2014; Gomides et al., 2022). Two recent meta-analyses
suggested that Informal Activities contribute to children’s calculation abilities (Daucourt et al.,
2022; Mutaf-Yildz et al., 2020). However, few studies have been conducted with children from
different cultural backgrounds (Hornburg et al., 2021). Therefore, the present results contribute
extending the Home Numeracy Model in Brazilian Families, suggesting a specific contribution
of Informal Activities on children’s arithmetic calculation ability. Results from third study
suggested that merging informal and formal practices at home is crucial for children’s school
development, similar to what was suggested in previous studies (Skwarchuk et al., 2014;
LeFevre etal., 2009; Daucourt et al., 2021; Sénéchal & Young, 2008; Mutaf-Yildiz et al., 2020).

The present study also suggested a differential impact of home learning activities on

children’s school performance, according to children’s sex, with a greater impact of home
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learning activities in girls. This result is aligned with previous results, which suggested that
parents interact differently with their children according to the child’s sex (Del Rio et al., 2017;
Hajen et al., 2022). A hypothesis for this result is that parents could believe that girls need more
support to improve their school performance, especially in mathematics (Del Rio et al., 2017;
Hgjen et al., 2022).

Another important result found in the present study is a larger effect size on children’s
school achievement compared to previous results. Previous meta-analysis suggested a larger
impact of the home learning environment on children’s literacy ability, compared to
mathematics (Daucourt et al., 2021; Dong et al., 2020). However, it is important to emphasize
that in the present study, each one of two Home Activities Scales included numeracy- and
literacy-related activities. Associations were previously observed between home literacy and
home numeracy environments and are related to children’s school development across domains
(Napoli and Purpura, 2018; Anders et al., 2012). Therefore, merging literacy and numeracy
activities in the Home Activities factors could impact more the children’s mathematics abilities
compared to reading performance. Daucourt and colleagues (2022) found a larger effect size
on children’s mathematics abilities from elementary school compared to children from
kindergarten. In the present study, children are from 3rd and 4th grade. Therefore, the sampling

could positively affect the largest effect size found in the present study.

Socioeconomic status did not impact Parental Attitudes or Home Activities.
Socioeconomic influences on the home learning environment are inconsistent across studies
(Daucourt et al., 2020; DeFlorio & Beliakoff, 2015; Cardoso & Mota, 2015; Mendelsohn et al.,
2020). Some studies suggest that part of the variance in reading and mathematics performance
is explained by maternal educational level, mediated by activities carried out in the domestic
context (DeFlorio & Beliakoff, 2015). Studies conducted with Brazilian families indicated that
children from low-income families have fewer books at home, as well as a lower frequency of
involvement in shared reading with their parents (Cardoso & Mota, 2015; Mendelsohn et al.,
2020). It is important to emphasize that families participating in the present study do not present
a great variability regarding SES. Therefore, the lack of correlation may be associated with low

variability of SES level in the sample.

Nonetheless, some studies suggest that home literacy and numeracy practices vary
across different socioeconomic levels in quality rather than quantity. A meta-analysis suggested

that SES does not impact the relationship between home numeracy practices and children's
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mathematical performance (Daucourt et al., 2020). Furthermore, a study conducted with
Filipino families suggested that parents low-SES engage more frequently in formal activities
than informal ones, while higher socioeconomic status parents engage in informal activities
more frequently (Cheung et al., 2020). Therefore, it is possible that the lack of association found
in the present study between the family learning environment and the SES may be associated
with the different types of practice developed by each socioeconomic stratum. Future studies
should identify the differences among SES strata regarding the type of activity conducted in

Brazilian families.

Furthermore, a study comparing 25 countries suggested that the socioeconomic level of
the country is larger associated with the resources available in the domestic context than the
practices developed at home (Park et al., 2008). It is important to emphasize there is a
correlation between practices and resources available at home. However, this correlation is not
perfect, indicating that parents with low SES can develop activities in the domestic context,
regardless of the available resources. These differences are not restricted to Home Activities
and are also present in other domains of the Home Learning Environment, such as Parental
Attitudes. For example, parents from different cultures tend to place greater responsibility for
the child's school development on the family environment, whereas other parents tend to believe
that the school plays the main role in the child's development (LeFevre et al., 2010b; Cheung
et al., 2020; Cheung et al., 2021). Therefore, it is possible that other domains of parental
involvement have a significant influence on the observed differences between different

socioeconomic levels in different countries.

Despite the evidence found in the home literacy and numeracy environment in Brazil,
this study presents some limitations. First, it is important to emphasize that the present study
comprised data from two different projects, hampering to conduct analyses that allow to
understand the direct associations among parental performance, home learning environment
and the child's school performance. Second, the participating families are from medium to high
socioeconomic levels. Therefore, it was not possible to explore those associations among
families from low-SES. Third, the present study was conducted during the pandemic of
COVID-19 restrictions, which could interfere in the parental response about their involvement
in school-related activities. Forth, children’s assessment was carried out online in part of
sample. Therefore, it is necessary to consider influences of the type of assessment used among

children. Future studies should verify the home learning environment in a Brazilian
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representative sample, with a unique data resource, which allows the direct associations

analyses.

In summary, this study investigated the associations among parental academic
performance, Parental Attitudes, Home Activities, and children’s school performance. For this
purpose, three studies were conducted, comprising data from two multicentric projects. Results
suggested that Home Learning Environment plays an important role in children's academic
development, with specific contributions from parental characteristics, such as academic
performance and attitudes in Brazilian Families. These results are important to develop future
public policies to understand the differential impact of parental characteristics, Home Activities

and children’s school performance.
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CAPITULO 5
Discussao Geral

O desempenho escolar em matematica, leitura e escrita é frequentemente requisitado na
vida cotidiana e esté relacionado a resultados psicossociais criticos, tais como status psicoldgico
e sucesso académico e profissional (Auerbach, et al., 2008; Parsons & Bynner, 2005). Além
das caracteristicas cognitivas individuais, aspectos ambientais também estdo associados ao
desempenho escolar precoce em matematica, tais como status socioeconémico e envolvimento
dos pais (Cardoso et al., 2015; LeFevre et al., 2010; Mutaf-Yildiz et al., 2020). O envolvimento
dos pais com as atividades escolares, especificamente, € um dos aspectos ambientais com
importante contribuicdo para o desevolvimento infantil (Daucourt et al., 2021; Dong et al.,
2020; Mutaf-Yildiz et al., 2020; Senéchal & Young, 2008). O impacto dessas préaticas tem sido
amplamente estudado, uma vez que foram observadas associa¢des entre os diferentes dominios
do envolvimento dos pais e o desempenho escolar das criancas (Daucourt et al., 2021; Dong et
al., 2020; Mutaf-Yildiz et al., 2020; Senéchal & Lefevre, 2008). Entretanto, no Brasil, poucos
estudos buscaram compreender o impacto do envolvimento parental no desempenho escolar
das criancas (Mendelsohn, et al., 2020; Weisleder, et al., 2018; Piccolo, et al., 2022; Palinha &
Mota, 2019; Mota, 2014).

A presente dissertacdo buscou avaliar evidéncias de validade de um instrumento
adaptado para o Portugués e para a cultura brasileira, o qual permitisse avaliar e compreender
0s padrdes de literacia e numeracia familiar no Brasil. A dissertagdo consistiu de uma
introducdo tedrica e dois artigos empiricos. Enquanto o primeiro artigo empirico visou adaptar
uma versdo traduzida do Home Numeracy and Literacy Questionnaire (HNLQ) para familias
brasileiras, avaliando sua validade de contetdo e sua compreensibilidade, o segundo artigo
buscou explorar a associacdo entre o desempenho dos pais na matematica e leitura, as atitudes
parentais, as atividades relacionadas a linguagem e matematica desenvolvidas no contexto
domeéstico e o desempenho escolar das criangas. Ambos estudos sdo recortes um programa de
pesquisa multicéntrico reunindo pesquisadores de universidades internacionais e universidades

brasileiras de diferentes regides geogréficas.

O desenvolvimento de instrumentos com boas evidéncias de validade e confiabilidade
é essencial para a investigagdo do ambiente de literacia e numeracia familiar em uma

determinada cultura (Hornburg et al., 2021; LeFevre et al., 2009). A analise de qualquer
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construto exige o desenvolvimento de um instrumento que siga as etapas necessarias para sua
adaptacdo cultural, bem como para sua validacdo psicométrica (International Test Comission,
2017). A analise das evidéncias de validade de conteldo de um instrumento psicométrico é uma
etapa crucial para o desenvolvimento de instrumentos que buscam avaliar determinados
construtos, investigando a associagdo entre a variavel avaliada pelo instrumento e o construto
que se € medido (Reeves e Marbach-Ad, 2016). O insucesso na associa¢ao entre as facetas de
uma variavel e os itens de um instrumento prejudica a sua validade de contetdo (Haynes,
Richard & Kubany, 1995). A apresentacdo de uma versdo traduzida do instrumento para a sua
populacdo-alvo é uma etapa crucial do processo de traducdo e adaptagdo de instrumentos de
avaliacdo para fins de pesquisa e clinicos, a fim de atingir boas evidéncias de validade de
conteddo (Borsa et al., 2012).

Portanto, no primeiro artigo, descrito no Capitulo 3, 47 pais responderam a versao
traduzida do questionario e 28 participaram de grupos de discusséo, promovendo sugestdes de
modificacbes no questionarios. As sugestfes foram analisadas por juizes especialistas em
desenvolvimento de instrumentos e em desenvolvimento infantil. Uma versdo final do
questionario foi construida com base na sugestdes dos pais e analise de juizes, agregando
relevancia cultural e adequacdo tedrica. Os resultados sugerem que foi possivel desenvolver
uma versdo compreensivel e culturalmente adequada do Questionario, tornando a verséo

construida adequada para uso em futuros estudos com amostras maiores.

O segundo artigo, descrito no Capitulo 4, investigou algumas propriedades
psicométricas, bem como as associacOes entre numeracia e literacia familiar com caracteristicas
parentais e com o desfechos académicos infantis. Mais especificamente, o segundo estudo
investigou a associacdo entre diferentes caracteristicas parentais, tais como desempenho
académico e suas atitudes relativas a leitura e matematica, com a frequéncia nas quais sdo
desenvolvidas atividades domésticas de aprendizagem escolar e o desempenho das criangas em
leitura e matematica. Esse estudo forneceu insights iniciais sobre os padrdes de numeracia e
literacia familiar brasileiros, bem como apresentou evidéncias de validade externa do
questionario traduzido e adaptado no Capitulo 3. Para cumprir tal objetivo, foram realizados
trés estudos reunindo dados de dois projetos multicéntricos. Os resultados sugerem que 0
ambiente de aprendizagem domeéstico desempenha um papel importante no desenvolvimento
académico das criangas brasileiras, com contribuicdes especificas de caracteristicas parentais,

como seu desempenho académico e atitudes relativas a leitura. Mais estudos sdo necessarios
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para corroborar esses resultados, analisando simultaneamente o desempenho escolar dos pais,

suas atitudes e préaticas bem como o desempenho escolar das criangas em uma mesma amostra.

E importante ressaltar que ainda que tenham sido encontradas evidéncias de validade de
conteddo e de validade externa, algumas consideracdes devem ser feitas relativas a validade do
construto de Literacia e Numeracia Familiar. Ainda é incipiente a tentativa de delimitar quais
dominios compreendem o conceito de Numeracia e Literacia Familiar (Hornburg et al., 2021;
Wilder, 2014). Além disso, poucos esforcos sdo direcionados para investigar as propriedades
psicométricas dos questionarios disponiveis atualmente. Muitos dos critérios considerados para
divisdo dentro de tais construtos, como Informais/Formais ou Literacia/Numeracia, sdo
baseados em pressupostos tedricos da psicologia do desenvolvimento, desconsiderando a
importancia das propriedades estatisticas e psicométricas dos instrumentos. Alem disso, poucos
estudos buscam investigar evidéncias de validade interna de tais questionarios. Portanto, mais
estudos devem ser conduzidos visando compreender e delimitar de forma mais precisa o

construto de Literacia e Numeracia Familiar.

N&o obstante as limitacdes da literatura em geral e dos estudos apresentados nessa
dissertacdo, seus resultados sdo importantes para a compreensdo do impacto do ambiente
familiar no desenvolvimento escolar infantil, auxiliando no delineamento de intervencdes que
buscam a mitigacdo do baixo desempenho escolar frequentemente observado no Brasil. O
desenvolvimento de politicas publicas, bem como intervengdes nos nicleos familiares visando
a promoc¢do da literacia e numeracia familiar brasileira auxiliariam na promocdo do
desenvolvimento infantil com participacdo ativa das familias (Senéchal & Young, 2008;
Weisleder et al., 2018; Mendelsonh et al., 2020).

Estudos anteriores sugerem que intervencfes em literacia familiar com familias
brasileiras possuem um impacto significativo no desenvolvimento das criangas, sobretudo na
linguagem oral (Weisleder et al., 2018; Mendelsonh et al., 2020). Um estudo controlado
randomizado conduzido com 566 familias de baixo nivel socioeconémico no Brasil sugeriu que
intervencdes direcionadas aos pais visando promover a leitura compartilhada entre pais e
criangas tem impactos significativos no vocabulério receptivo e expressivo das criangas
(Weisleder et al., 2018). Os pais foram orientados a aplicar estratégias de leitura compartilhada
com as criangas, bem como receberam materiais para implementar tais estratégias. Essa

intervencdo foi especialmente relevante para pais com baixo desempenho na leitura, uma vez
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que esses pais ndo se engajavam em tais praticas com tanta frequéncia antes da intervencéao
(Mendelsonh et al., 2020).

Portanto, politicas publicas voltadas para a promogdo da literacia e numeracia familiar
podem auxiliar na mitigacdo das dificuldades de aprendizagem frequentemente observadas no
contexto brasileiro, sobretudo em familias de baixo nivel socioeconémico (Mendelsonh et al.,
2020). A implementacdo dessas politicas publicas no Brasil podem enfrentar barreiras tais como
mudancgas no dominios de envolvimento parental associados a crencas e valores sobre a
importancia da educacdo como ferramenta de mudanca, bem como a promocéo de recursos no
ambiente familiar voltados para o desenvolvimento das diferentes competéncias escolares das
criangas. O programa “Conta para mim”, proposto pelo Ministério da Educacao (2019) busca
enfrentar tais barreiras a baixo custo, com impacto nacional, visando a promoc¢éao do ambiente
de literacia familiar. Dentro do programa sdo oferecidas orientacfes a cerca da importancia do
envolvimento parental no desenvolvimento linguistico-comunicacional das criangas, bem como
no desenvolvimento escolar. Além disso, também sdo oferecidas sugestdes praticas e materiais
online para promocdo de um ambiente de literacia familiar propicio para o desenvolvimento
infantil. Entretanto, ainda ndo existem alternativas governamentais visando a promogédo do
desenvolvimento de praticas de numeracia familiar, que podem auxiliar no desenvolvimento

mutuo de habilidades de leitura e matematica.

O presente estudo apresentou evidéncias que sugerem que praticas de literacia e
numeracia familiar sdo superponiveis e ambas importantes para o desenvolvimento de
habilidades de leitura e matematica. Estudos anteriores apresentam uma associacao entre as
praticas de numeracia e literacia familiar, sugerindo que os pais que se envolvem em atividades
de numeracia provavelmente também desenvolvem atividades de literacia (Soto-Calvo et al.,
2020; Napoli & Purpura, 2018). Portanto, é possivel que tais praticas representem o mesmo
construto e futuros estudos devem considerar ambas praticas ao conduzir andlises de
dimensionalidade. E importante ressaltar que as praticas simultaneas de numeracia e literacia
familiar tiveram um impacto significativo no desempenho escolar de criangas da nossa amostra,

tanto na matematica como na leitura.

Conforme resultados apresentados na presente dissertacdo, outras variaveis devem ser
levadas em consideracdo no desenvolvimento de intervencdes para o enriquecimento do
ambiente de aprendizado domestico, tais como o desempenho parental e atitudes, sobretudo

relativas a leitura. Os resultados do presente estudo sugerem que o desempenho parental na
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leitura, bem como as atitudes relativas a leitura influenciam a frequéncia na qual os pais se
envolvem em atividades formais e informais em contexto doméstico. Portanto, é importante
ressaltar que o desempenho parental e relacdo do pai com a leitura também devem ser
considerados na promoc¢do de intervencdes focadas no enriquecimento do ambiente de
aprendizagem doméstica. Por outro lado, ndo foi observado o impacto das atitudes de numeracia
ou do desempenho parental na matematica nas frequéncia das praticas Formais ou Informais.
Tais resultados podem estar associados a maior valorizacdo das habilidades de leitura em
detrimento da matematica observadas em algumas culturas (Skwarchuk et al., 2014). Estes
resultados sdo especialmente relevantes, uma vez que permitem compreender que o
desempenho dos pais afeta o ambiente de aprendizagem escolar, e consequentemente o
desempenho das criangas (Skwarchuk et al., 2014; Daucort et al., 2020). Portanto, conscientizar
o0s pais da importancia da promocéo de atividades cognitivamente enriquecedoras para crianga

pode ser importante para interromper o ciclo de baixo desempenho escolar.

Atualmente, o Brasil alcanca um dos piores niveis de leitura e matematica no Programa
Internacional de Avaliacdo de Estudantes, o PISA (Programme for International Student
Assessment) (INEP, 2020). Especificamente, apenas 32% dos jovens brasileiros conseguiram
responder corretamente questdes fundamentais na aprendizagem matematica, e 5,3% dos
jovens brasileiros foram classificados no nivel mais basico de leitura (média internacional é de
1,4%). Essas dificuldades de aprendizagem apresentadas pelos jovens brasileiros comegam
ainda no inicio da escolarizacdo formal (Gomides et al., 2021). Criancas brasileiras levam
aproximadamente 3 anos de escolaridade formal para adquirir habilidades basicas para resolver
calculos aritméticos simples e, mesmo apds 5 anos de escolaridade formal, ndo dominam a
resolucdo de célculos de adicdo, subtracdo e multiplicacdo (Gomides et al., 2021). Tais
dificuldades foram agravadas pela pandemia, indicando que apds o periodo de isolamento social
e fechamento das escolas impostos pela pandemia de COVID-19 as criancas apresentam um
atraso na aquisicdo de habilidades de leitura e de compreenséo leitora (Starling-Alves et al.,
2023).

O desenvolvimento escolar inicial € um fator muito relevante para o progresso
académico infantil (Fricke et al., 2016; LeFevre et al., 2010). Entretanto, pouco esforco é
despendido para preparar criancas brasileiras para o ingresso no ensino formal (IBGE, 2018).
Em 2017, apenas 32% das criancgas de até 3 anos, e 91% das criancas até os 5 anos de idade,
idade estavam matriculadas em algum tipo de instituicdo de ensino (Instituto Brasileiro de

Geografia e Estatistica, 2018). Dentre as principais razdes descritas pela familia para ndo
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matricular as criangas até 3 anos de idade em uma instituicdo de ensino estdo: os pais ou
responsaveis ndo querem que a crianca frequente, falta de vaga em instituicGes e falta de
instituices de ensino proximas a residéncia da familia (IBGE, 2018). E importante ressaltar
que a principal razdo para o baixo acesso de criancas até 3 anos de idade a institui¢cdes de ensino
é a recusa familiar para matricular as criancas em uma creche ou pré-escola (IBGE, 2018).
Portanto, é preciso conscientizar os pais do papel substancial da familia na aprendizagem
escolar, sobretudo daquelas criancas que ndo tém acesso a outras formas de ensino. Ainda que
ndo haja dados apos as restricdes impostas pela pandemia, é preciso considerar a hipdtese de

que 0 acesso a instituicdes de ensino ficou ainda mais dificultado.

Além da necessidade de acesso a educacao, € necessario também oferecer uma educacéao
de qualidade. A Base Nacional Comum Curricular (Ministério da Educagdo, 2018) € um
documento normativo que visa oferecer diretrizes curriculares, buscando indicar as
competéncias e habilidades necessarias a serem adquiridas pelas desde o ensino infantil ao
ensino fundamental. Ainda que a BNCC seja uma diretriz nacional, as escolas possuem
autonomia quanto a forma de apresentacdo de tais habilidades e competéncias, dificultando o
acesso democratico a educacdo de qualidade. Além disso, 0 modelo de competéncias ndo se
baseia em modelos cognitivos do desenvolvimento infantil, tampouco delimitam de forma clara
quais sdo as habilidades a serem adquiridas pelas criancas ao longo dos anos escolares (Silva
& Haase, 2022). As criangas sdo continuamente exigidas a ter determinadas habilidades que
muitas vezes ndo lhe sdo apresentadas de forma sucessiva e hierarquizada, permitindo que
tempo suficiente para que a crianca seja capaz de consolidar tais informacdes (Silva & Haase,
2022). Durante o ensino infantil, por exemplo, a BNCC ndo define a matemética como uma
disciplina a ser explicitamente apresentada, definindo-a indiretamente através do campo de
experiéncia denominado “Espacos, tempos, quantidades, relagdes e transformagdes”. Por outro
lado, a crianca passa a ser avaliada quanto ao desempenho em aritmética, algebra, geometria,
estatistica e probabilidade ao longos dos anos do ensino fundamental (Para uma descricao
detalhada da estruturacéo do curriculo nacional brasileiro ver Material Suplementar 1).

Portanto, diante da crise educacional brasileira é preciso utilizar os recursos disponiveis
que podem auxiliar ao acesso a educacdo de qualidade. Ainda que haja influéncias de aspectos
como diferencas socioecondmicas, culturais e de caracteristicas individuais, um maior
envolvimento parental pode impactar positivamente o desempenho escolar de criangas
brasileiras (Daucort et al., 2014; Niklas & Schneider, 2013; Dong et al., 2020). A mitigacao das

dificuldades de aprendizagem frequentemente observadas em criangas brasileiras podem ser
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originadas de incentivos governamentais que promovam a participacdo familiar no
desenvolvimento escolar infantil. Considerando que o sucesso escolar na entrada do ensino
formal € um dos principais preditores para o desenvolvimento escolar do aluno, esfor¢os devem
ser direcionados para o contexto familiar, visando oferecer ferramentas para que 0s pais
auxiliem no impulsionamento do conhecimento infantil inicial de literacia e numeracia (Fricke
etal., 2016; LeFevre et al., 2010).
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Anexos
Anexo A

Items and/or utterances which were added or changed after adaptation are underlined. Items
and/or utterances which was withdrawn after adaptation are strikethrough.

PADROES DE NUMERACIA E LITERACIA FAMILIAR

Neste questionario faremos algumas perguntas sobre vocé, sua familia, sua crianga e as
atividades que vocés desenvolvem em casa. Lembramos que os dados serdo mantidos de forma
confidencial, solicitamos algumas informac6es apenas para garantia de ndo haver respostas
duplicadas. Vocé levara em média 30 minutos para responder este questionario. Caso vocé
tenha mais de uma crianca sob sua responsabilidade, por favor, responda pensando apenas
em uma crianca. Caso vocé queira, podera responder mais um questionario pensando nas
demais criancas. Sugerimos que vocé responda este questionario pelo computador, para que
figue mais facil a sua visualizacdo. Caso vocé responda pelo celular, vire-o na horizontal
(deitado) para visualizar todas as opgdes de resposta.

DADQOS PESSOAIS

Aqui serdo feitas algumas perguntas referentes a sua familia e a crianca pela qual é
responsavel.

Nome completo da crianca:

Telefone para Contato:

Nome Completo do Respondente:

Qual série a crianca esta atualmente?

1. Creche
Pré-escola
1°ano

2° ano
3%ano

a s wn

Caso esteja na Pré-escola. Qual o nivel?

Qual o nome da escola da crianga?
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Qual o sexo da crianga?

1. Feminino
2. Masculino

Qual seu parentesco com a crianga?

1. Mae
2. Pai
3. Outro:

Com quem a crianga vive?

1. Mora com as méaes
Mora com 0s pais
Mora com pai e mée
Mora s6 com a mée
Mora s6 com o pai
N&o mora com 0s pais
Outro:

No ok owd

De segunda a sexta, quantas horas por dia vocé passa com a crianca acordada?

Qual sua nacionalidade?

1. Brasileira
2. Outra:

Qual a nacionalidade da crianca?

1. Brasileira
2. Outra:

Vocé tem outros filhos?

1. Sim
2. Naéo

Caso sim, Quantos?




Caso sim, moram todos juntos?

1. Sim
2. Néo

Existem outras criancas no lar que ndo sejam seus filhos?

1. Sim
2. Néo

Em caso afirmativo, quantas?

Quantas pessoas vivem na casa com a crianga?

Qual a renda familiar mensal?

1.

oMW

Até 2 Salarios minimos

Entre 2 a 4 Salarios minimos
Entre 4 a 10 Salarios minimos
Entre 10 a 20 Salarios minimos
Acima de 20 Salarios minimos
Outro:

Caso ndo se encaixe em nenhuma faixa, coloque o valor mensal que recebe

Qual o seu nivel de escolaridade?

=

©ooN R wDd

Frequentou a escola, mas ndo sabe ler/escrever
Fundamental I (1° ao 5° ano) incompleto
Fundamental I (1° ao 5° ano) completo
Fundamental Il (6° ao 9° ano) incompleto
Fundamental Il (6° ao 9° ano) completo
Ensino Médio incompleto

Ensino Médio completo

Ensino técnico

Graduacao

10. Especializagdo
11. Mestrado
12. Doutorado

Qual sua principal ocupagéo?

153



Noabkowdre

Atividades do lar e cuidar dos filhos
Trabalho em tempo integral
Trabalho meio periodo

Procurando emprego

Estudante

Aposentado

Outro:

Quial seu estado civil?

a s~ wnN

Casado

Unido Estavel
Solteiro
Separado/divorciado
Vilvo

Padrdes de Numeracia e Literacia Domésticas
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Nas préximas secbes faremos algumas perguntas referentes aos padrdes de numeracia e
literacia domésticas da sua familia. As sessdes "Expectativas dos pais"”, "Vida académica”,
"Atitudes Parentais”, "Atividades Extracurriculares” e "Jogos e livros" sdo todas referentes ao

questionario "Padrdes de Numeracia e Literacia Domésticas".

EXPECTATIVAS DOS PAIS

Nesta secdo queremos saber um pouco da sua opinido sobre alguns conhecimentos escolares

Na sua opinido qual a importancia que as criangas adquiram os conhecimentos abaixo

antes do 1° ano do ensino fundamental? {a-erianca-ter-os-conhecinentosabaixo-ANTES
do 1° ano?)

Néao é

importante

Indiferente Importante

Muito
importante

Extremamente
importante

O N Ok wbdE

Contar até 10
Contar até 100
Contar até 1000

Ler namero até 10
Ler nimero até 100
Saber somas simples

Calcular multiplicagdes simples (ex.: 2x6)

Identificar qual grupo tem mais ou menos objetos



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
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Identificar a localizagdo do numero (ex: 0 4 vem depois do 3, 0 5 vem antes do 6,
etc.)

Saber algumas letras do alfabeto

Reconhecer simbolos rupestres

Saber falar chinés

Escrever o seu proprio nome

Ler algumas palavras

Saber todas as letras do alfabeto

Saber escrever todas as letras do alfabeto

Identificar nomes de marcas nas embalagens/outdoors

Associar as letras aos nomes das pessoas/objetos (ex: A de Amanda)
Saber diferenciar letras de nimeros

Ler livros simples com imagens e palavras {kertvros-simples-com-magens)

Ler livros somente com palavras

VIDA ESCOLAR (ACABEMICA)

Na sua opinido, o quao importante é ter um bom desempenho {é-e-sucesse} em cada uma

dessas

matérias?

Nao é

importante

Muito
importante

Extremamente
importante

Indiferente Importante

©ooNo R wDdE

Portugués
Matematica
Ciéncias (Ci
Histéria/Geografia (Ci
Literatura Russa
Musica

Outras linguas (ex: inglés, espanhol) {Idiomas)
Artes

Educacao Fisica

Com que frequéncia vocé realiza as seguintes atividades com a crian¢a?

Raramente ou
nunca

Mensalmente

Semanalmente

Varias vezes
na semana

Quase todos os
dias

1. Euajudo a crianca a aprender somas simples (2+2; 5+5..)




O N bk owd

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
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Eu encorajo a crianca a fazer calculos "de cabeca™

NOs conversamos sobre o tempo com reldgios e calendarios

Eu ajudo a crianca a pesar, medir e comparar quantidades

Nos jogamos jogos que envolvem contagem, adi¢do e subtracéo

Eu ensino a crianca a reconhecer nimeros escritos

Nos classificamos objetos por cor, forma e tamanho

Eu faco perguntas sobre quantidade para a crianca (ex.: quantas colheres tem na
mesa?)

NOs jogamos jogos de tabuleiro ou de cartas

Eu o estimulo a colecionar objetos (Figurinhas, quadrinhos, bonecos..)

Eu ajudo a crianga a dizer os nimeros em ordem

Nos cantamos musicas que envolvem numeros (ex.: “cinco patinhos”, “Mariana conta
um”

Eu encorajo o uso dos dedos para indicar quantidades

Nos brincamos de amarelinha

Nos brincamos de desenhar

Eu ajudo a crianca a ler palavras

Peco para a crianga apontar para palavras/letras quando nés lemos

Eu ensino a crianca reconhecerem palavras escritas (ex.: placas de transito, nomes de
lojas)

Eu ajudo a crianca a escrever palavras

Identificamos palavras placas (ex, pare, saida)

Eu ensino o som das letras para a crianca

Eu ensino a crianca palavras e seus significados

Eu ajudo a crianca a falar/cantar o alfabeto

Nos fazemos rimas para musicas

Eu fago perguntas quando lemos juntos

Nos visitamos livrarias ou bibliotecas com livros infantis

Eu ensino meu filho a reconhecer letras impressas

Eu ensino meu filho a escrever seu proprio nome

Eu ajudo a crianca a mandar mensagem de texto para amigos, colegas e/ou
familiares em aplicativos de celular (ex: whatsapp)

Nos jogamos STOP/Adedanha

Faco viagens para outros paises

Por favor, estime a quantidade de livros disponiveis na sua casa
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Nenhum | 1-5 6-15 16-25 |[26-50 |51-75 |[76-100 |[101-199 | 200 ou
mais
1. Historias em quadrinhos (Revistinhas)
2. Livros para criancas {fantis)
3. Livros para adultos {adultes)
4. Revistas e jornais

Em uma semana comum quantas vezes VOCE ou as outras pessoas da sua casa léem para

acrianga?
Nunca 4 7 Mais de 7
1. Nahora de dormir
2. Outros momentos
Por favor, estime a quantidade de livros digitais disponiveis na sua casa
0-25 26--50 5175 +6—106 101199 200-ed-mais
Nenhum | 1-5 6-15 16-25 |26-50 [51-75 |76-100 |[101-199 | 200 ou
mais
1. Historias em quadrinhos (Revistinhas)
2. Livros para criancgas {fantis)
3. Livros para adultos (adultes)
4. Revistas e jornais

Em uma semana comum, quantas vezes vocé ou outro adulto da sua casa conta historias
sem livro para a crianga (contacao de historias)?
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Nunca |1 2 3 4 5 6 7 Mais de 7

Em uma semana comum, quantas vezes vocé ou outro adulto da sua casa joga com a
crianga?

Nunca | 1 2 3 4 5 6 7 Mais de 7

Jogos de tabuleiro

Jogos de cartas

Videogames

Jogos de computador e/ou jogos de celular

A

ATITUDES PARENTAIS

Por favor, marque o quanto vocé concorda ou discorda das afirmagdes seguintes:

Discordo Discordo Nao discordo e | Concordo Concordo
fortemente nem concordo fortemente

Eu era bom em matematica na escola

Eu era bom em linguagem e leitura na escola

Escrever e preparar relatérios fazem parte do meu trabalho

Eu gosto de matematica

Eu gosto de ler

Eu gosto de escrever

Eu evito situacbes que envolvem escrever

Matematica faz parte do meu trabalho

Eu evito situagcdes que envolvem matematica

10 Eu me sinto capaz de auxiliar a crianga com o contetdo escolar

©CoN Ok wdE

JOGOS

Abaixo vocé vera uma lista de jogos para criancas. Alguns deles sdo jogos infantis

populares e alguns sdo inventados. Por favor, leia os nomes e marque aqueles que vocé

reconhece como jogos reais. Nao tente adivinhar, marque apenas aqueles que vocé

realmente reconhece. Por favor, responda sem parar para verificar os jogos na sua casa.

1. 1,2, 3 passarinhos
2. Adedanha/STOP
3. Adicionando Tatus




Alimentacéo na floresta
Amarelinha

Banco imobiliario
Caca palavras

Cinco Marias

Cobras e escadas

. Domino

. Dream On

. Imagem e acao

. Irritados

. Jogo da linguagem
. Jogo da memoria
. Jogo LAB

. Lego

. Lince

. Dama

. Pega varetas

. Pegando pimentas
. Puxa batatinha

. Quatro em linha
. Trunfo

. UNO

LIVROS
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Abaixo vocé vera varios titulos de livros. Alguns deles sdo livros infantis populares e
alguns sdo inventados. Por favor, leia 0s nomes e marque agueles que vocé reconhece como
livros infantis reais. Ndo tente adivinhar, marque apenas aqueles que vocé realmente

reconhece. Por favor, responda sem parar para verificar os livros na sua casa.

=

©oN RN

e SN
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A belaeafera
A galinha ruiva
A mala de brinquedos

A pequena vendedora de fésforos

A velhinha que dava nome as coisas

A viagem no barquinho de papel
Alice no pais das maravilhas

Amoras

As gotas de chuva estdo caindo
. Bela adormecida

. Bom dia todas as cores
. Bonequinho doce

. Branca de neve




14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Cara de que?

A Casa do Miguel
Chapeuzinho vermelho
Cinderela

Como Joaguim encontrou um animal de estimacao

Contos de grimm

Diario de um banana
Diversao em dias de chuva
Heloisa e a bolsa magica

Eu ouco uma batida na minha janela

Eu sou um menino grande agora
A familia de Marta Coelho
Grandes Caminhdes Antigos
Histdrias da biblia

Histdrias de todo 0 mundo
Joana esta no meu bairro
Jodo e o0 pé de feijao

Jonas e o grande peixe
Marcelo marmelo martelo
Maria faz cécegas

Menino maluquinho

Meu Pé de laranja lima

Né&o confunda

N&o se preocupe mais

O gato de botas

O menino do dedo verde

O monstro das cores

O mundo de Sofia

O que eu ougo agora?

O sapo Luke

O verdadeiro dilema de Helena
Ola manha, ola dia

Os trés porquinhos

Patinho feio

Pedro vira porco espinho
Pequeno principe

Peter pan

Pierre: O detetive dos labirintos
Pinoquio

Quem soltou o0 pum?

Quero colo!

Remendo da Clarissa

Sitio do pica pau amarelo
Trés vivas para Alice



58. Turma da modnica

59. Viagem ao Centro da Terra

60. Vocé troca?

Abaixo esta uma lista de atividades {extracurriculares) realizadas fora do horario de
aula (extracurriculares). Por favor indique se o seu filho participa de qualquer uma

ATIVIDADES FORA DA SALA DE AULA

delas e, em caso afirmativo, quantas horas as frequenta por semana:

Nunca Menos de 1h [ 1 hora por Até 2 horas Mais de 2 horas
por semana semana por semana por semana
1.

estimulacao da leitura)

Curso de idiomas
Aulas de masica

Programas de matematica (ex: KUMON, etc.)
Programas de ciéncia e tecnologia (ex: robdtica, programacao, computacao, etc.)
Esportes ou recreagdo
Atividades religiosas (ex: catequese, escola biblica dominical, evangelizacdo

No ok w

Programas de leitura (ex: Clube do livro, KUMON, etc.) (Atividadesde

infantil, etc.)

Caso tenha algum comentario adicional pode deixar abaixo:

161

Esse é o fim do questionario.

Agradecemos sua participagao!
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Translated and Adapted Version of HNLQ (IN ENGLISH)
Home Numeracy and Literacy Questionnaire

In this questionnaire we will ask you some questions about you, your family, your child and the
activities you do at home. We remind you that the data will be kept confidential, we ask for
some information to guarantee that there are no duplicate responses. You will take an average
of 30 minutes tower this questionnaire. If you are responsible for more than one child, please
answer with only one child in mind. If you want, you can answer one more questionnaire thg
about the other children. We suggest that you answer this questionnaire using the computer, so
that it is easier to view. If you answer on your cell phone, turn it horizontally (lying down) to
view all response options.

PERSONAL DATA

Here you will be asked some questions regarding your family and the child you are responsible
for.

Child's full name:

Contact Phone:

Respondent’s Full Name:

What grade is the child currently in?

1. Nursery
Pre school
1st year
2nd year
3rd year

o s~ wnN

If you are in Preschool. What level?

What is the name of the child's school?

What is the child's gender?

1. Female
2. Masculine



What is your relationship with the child?

1.
2.
3.

Mom
Father
Other:

Who does the child live with?

1.

From Monday to Friday, how many hours a day do you spend with the child awake?

No ok owd

Lives with mothers

Lives with the parents

Lives with father and mother
Lives alone with mother
Lives alone with the father
Does not live with parents
Other:

What's your nationality?

1.
2.

Brazilian
Other:

What is the child's nationality?

1.
2.

Brazilian
Other:

Do you have other children?

1. Yes

2.

If yes, how many?

Not

If so, do they all live together?

1. Yes

2.

Not
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Are there other children in the home other than your children?

1. Yes
2. Not

If so, how many?

How many people live in the house with the child?

What is the monthly family income?

1.

If you do not fit into any range, put the monthly amount you receive

oMW

Up to 2 minimum wages

Between 2 to 4 minimum wages
Between 4 and 10 minimum wages
Between 10 and 20 minimum wages
Above 20 minimum wages

Other:

What is your education level?

=

© oo Nk wDd

Attended school but cannot read/write
Elementary | (1st to 5th year) incomplete
Elementary | (1st to 5th year) complete
Elementary 11 (6th to 9th grade) incomplete
Elementary 11 (6th to 9th grade) complete
Incomplete high school

Complete high school

Technical education

University graduate

10. Specialization
11. Master's degree
12. Doctorate degree

What is your main occupation?

1.

a s wn

Housework and child care
full time job

part time job

Looking for a job

Student
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6.
7.

Retiree
Other:

What is your marital status?

1.

oW

Married

Stable union

Not married
separated/divorced
Widower

Home Numeracy and Literacy Standards
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In the next sections we will ask you some questions regarding your family's household numeracy
and literacy patterns. The sections "Parental Expectations"”,
Attitudes”, "Extracurricular Activities” and "Games and Books" are all referring to the
questionnaire "Home Numeracy and Literacy Questionnaire ™.

In this section we want to know a little of your opinion about some school knowledge

PARENTS' EXPECTATIONS

"Academic Life",

"Parental

In your opinion, how important is it for children to acquire the knowledge below before

the 1st year of elementary school? {dees-the-child-have-the knowledge below BEFORE-the

1st year?)

It's not Indifferent
important

Important

Very important

Extremely
important

©CoN R wDdE

Count to 10

Count to 100

Count to 1000

Read number up to 10

Read number up to 100

Know simple sums

Calculate simple multiplications (e.g. 2x6)
Identify which group has more or less objects

Identify the location of the number (e.qg. 4 comes after 3, 5 comes before 6, etc.)

10 Know some letters of the alphabet

11. Recoegnizerock-symbels

12. Know how to speak chinese

13. Write your own name



14.
15.
16.
17.
18.
19.
20.
21.
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Read some words

Know all the letters of the alphabet

Know how to write all the letters of the alphabet

Identify brand names on packaging/billboards

Associating the letters with the names of people/objects (e.g. A for Amanda)
Know the difference between letters and numbers

Read simple books with pictures and words {Read-simple-books-with-pictures)

Reading books with only words

SCHOOL LIFE {AGADEMIC)
In your opinion, how important is it to perform well {is-sueeess)-in each of these
subjects?
It's not Indifferent Important Very important | Extremely
important important
1. Portuguese
2. Math
3. Sciences (Natural Sciences (e.g., biclogy, physics, chemistry)
4. History/Geography (Secial-Seiences;-eg,-history-geography)
5. Russian-Literature
6. Music
7. Other languages (e.g., English, Spanish) {Languages)
8. Arts
9. Physical Education

HOME ACTIVITIES

How often do you do the following activities with your child?

rarely or never | Monthly Weekly Several times | Almost everyday

a week

N kPR

I help the child to learn simple sums (2+2; 5+5..)

I encourage the child to do calculations "in his head"

We talk about time with clocks and calendars

I help the child to weigh, measure and compare quantities

We play games that involve counting, addition and subtraction

| teach the child to recognize written numbers

We sort objects by color, shape and size

I ask the child quantity questions (e.g., how many spoons are on the table?)



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
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We play board games or card games

I encourage him to collect objects (Figs, comics, dolls...)

I help the child to say the numbers in order

We sing songs that involve numbers (e.g. “five little ducks”, “Mariana counts one”)
I encourage the use of fingers to indicate quantities

We play hopscotch

We play drawing

I help the child to read words

Ask the child to point to words/letters when we read

| teach children to recognize written words (e.g. road signs, store names)
I help the child to write words

We identify sign words (eg, stop, exit)

| teach the sound of letters to the child

| teach the child words and their meanings

I help the child speak/sing the alphabet

We rhyme songs

| ask questions when we read together

We visit bookstores or libraries with children's books

| teach my child to recognize printed letters

| teach my son to write his own name

| help the child send text messages to friends, colleagues and/or family using mobile
apps (eq whatsapp)

We play “Categories games”

Hravel-to-other-countries

Please estimate the number of books available in your household.

None

1-5 6-15 16-25 |26-50 |[51-75 |76-100 (101-199 |200o0r
more

A

Books (Revistinhas)
Children 's books {Fer-children)
Books for adults (Adults>beeks)

Magazines and newspapers

In an average week, how often do you or others in your household read to your child?
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Never |1 two 3 4 5 6 7 More than 7

1. Time to sleep
2. Other moments

Please estimate the amount of digital books available in your home

None 1-5 6-15 16-25 |26-50 |51-75 |76-100 |101-199 | 200o0r
more

Books (Revistinhas)
Children 's books {Fer-children)
Books for adults (Adultsbeeks)

Magazines and newspapers

M e

In an average week, how many times do you or another adult in your household tell stories
without a book to the child (storytelling)?

=
N
[o8)
[E=N
[S,]
o
I~

Never More than 7

In an average week, how often do you or another adult in your household play with your
child?

Never |1 2 3 4 5 6 7 More than 7

1. Board games
2. Card games



3. video games
4. Computer games and/or mobile games

PARENTAL ATTITUDES

Please mark how much you agree or disagree with the following statements:

strongly | disagree | neither | agree
disagree disagree nor
agree

strongly agree

I was good at math in school

| was good at language and reading at school
Writing and preparing reports is part of my job.
I like math

I like to read

I like to write

| avoid situations that involve writing
Mathematics is part of my job

| avoid situations involving math

10 | feel able to help the child with school content

©oN R wDdE

GAMES

Below you will see a list of games for children. Some of them are popular children's
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games, and some are invented. Please read the names and mark the ones you recognize

as real games. Don't guess, only check the ones you really recognize. Please reply non

stop to check the games in your house.

1, 2, 3 birds
Adedanha/STOP
Adding Armadillos
Feeding in the forest

Hopscotch
Monopoly

Hunting words
Five marias

Snakes and ladders
10 Domino

11. Dream On

12. Image and action
13. Irritated

=

©CoOoN RN




14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Language game
Memory game
LAB game
Lego

Lynx

Lady
Take sticks

Picking peppers
Wow potato
Four in a row

Trump
ONE

BOOKS
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Below you will see several book titles. Some of them are popular children’s books and
some are made up. Please read the names and mark those you recognize as real children's
books. Don't guess, only check the ones you really recognize. Please respond without
stopping to check the books in your house.

© oo Nk owdPE
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Beauty and the Beast
The red hen

The toy suitcase

The little match seller

The old lady who named things

The journey on the paper boat
Alice in Wonderland
Blackberries

Raindrops are falling

. Sleeping Beauty

. Good morning, all colors

. Sweet doll

. Snow White

. Face of what?

. Miguel 's House

. Little Red Riding Hood

. Cinderella

. How Joaquim found a pet
. Grimm's Tales

. Diary of a Wimpy Kid

. Fun on rainy days

. Heloisa and the magic bag
. I hear a knock on my window




24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

I'm a big boy now

Martha Coelho 's family
Big Old Trucks

Bible stories

Stories from around the world
Joan is in my neighborhood
John and the Beanstalk
Jonah and the big fish
Marcelo, Quince, Hammer
Maria Tickles

Crazy boy

My Orange Tree

Do not confuse

Do not you worry anymore
Puss in boots

The Green Finger Boy

The color monster

Sofia's world

What do | hear now?

Luke the frog

Helena 's real dilemma
Hello morning, hello day
The three Little Pigs

Ugly duckling

Peter becomes a porcupine
Little Prince

Peter Pan

Pierre: The Detective of the Labyrinths

Pinocchio

Who farted?

| want lap!

Clarissa's Patch

Yellow woodpecker site

Three cheers for Alice

Monica's Gang

Journey to the center of the Earth
Do you switch?

ACTIVITIES OUTSIDE THE CLASSROOM
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Below is a list of {extracurricular)activities held outside class hours (extracurricular) .

Please indicate whether your child attends any of these and, if so, how many hours per
week he/she attends them:




Never

Less than 1
hour a week

1 hour a week

Up to 2 hours
a week

More than 2
hours a week

No abkowdE
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Reading programs (ex: Book club, KUMON, etc.) {Reading-stimulation-activities)

Languages course
Music classes

Math programs (ex: KUMON, etc.)

Science and technology programs (e.q. robotics, programming, computing, etc.)

sports or recreation

Religious activities (ex: catechesis, Sunday Bible school, children's evangelization,

etc.)

If you have any additional comments, please leave them below:

This is the end of the questionnaire.

Thanks for your participation!
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Anexo B

Semi-structured Interview for Discussion Groups

2. Vocé achou a instrucdo para realizacdo do questionario muito dificil compreender?

3. Vocé achou o enunciado de alguma pergunta muito dificil de entender?

3. Vocé achou alguma opc¢éo de resposta muito dificil compreender?

4. Sobre o topico “Expectativas dos pais” vocé acha que foi dificil compreender alguma

das duas perguntas realizadas?

5. Sobre o topico “O quio importante é o sucesso em cada uma dessas matérias” da sessdo
"Vida Académica" vocé acha que foi dificil compreender o enunciado, as disciplinas descritas
ou a escala de respostas?

6. Sobre o topico “Frequéncia de atividades com a crianga” da sessdo "Vida Académica" vocé
acha que foi dificil compreender o enunciado, alguma das atividades descritas ou a escala de
respostas?

7. Sobre o topico “Estimagdo da quantidade de livros fisicos ” da sessdo "Vida Académica"
vocé acha que foi dificil compreender o enunciado, os tipos de livros descritos ou a escala de
respostas?

8. Sobre o topico “Frequéncia de leitura para crianga” da sessdo "Vida Académica", vocé
acha que foi dificil compreender o enunciado, algum dos momentos descritos ou a escala de
respostas?

9. Sobre o topico “Quantidade de livros digitais" da sessdo "Vida Académica", vocé acha que
foi dificil compreender o enunciado, algum dos tipos de livros descritos ou a escala de
respostas?

10. Sobre o topico “Frequéncia de jogos com a crianca" da sessdo "Vida Académica", vocé
acha que foi dificil compreender o enunciado, algum dos jogos descritos ou a escala de
respostas?

11. Sobre o topico/sessao “Atitudes Parentais" vocé acha que foi dificil compreender o
enunciado, alguma das afirmacdes descritas ou a escala de respostas?
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12. Sobre o topico/sessao “Atividades Extracurriculares" vocé acha que foi dificil
compreender o enunciado, alguma das atividades descritas ou a escala de respostas?

13. Sobre o topico “Jogos e Livros” vocé acha que foi dificil compreender alguma das
perguntas realizadas? Foi dificil responder algumas dessas perguntas?

14. Tem alguma sugestao sobre as instruc6es, qualquer uma das perguntas ou escalas de
resposta que tornaria mais facil de entender?

15. Vocé tem alguma sugestdo de atividades e/ou brincadeiras comuns que envolvam letras,
palavras ou vocabulario que ndo foi abordada no questionario?

16. Vocé tem alguma sugestdo de atividades e/ou brincadeiras comuns que envolvam
nameros, continhas ou aspectos matematicos que ndo foram abordadas no questionario?

17. Vocé tem alguma sugestao de nomes de titulos de livros comuns?
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CAPITULO 7
Material Suplementar

Como a cognicdo numérica contribui para estruturar o curriculo de matematica na

transicdo da Educacéo Infantil para o Ensino Fundamental?
Emanuelle de Oliveira Silvat e Vitor Geraldi Haase?

tUniversidade Federal de Minas Gerais, Instituto de Ciéncias Bioldgicas, Programa de P6s-
graduacdo em Neurociéncias, Brasil. 2 Universidade Federal de Minas Gerais,

Faculdade de Filosofia e Ciéncias Humanas, Departamento de Psicologia, Brasil.

O sucesso da aprendizagem matematica é preditivo de diversos desfechos psicossociais
importantes, como maior empregabilidade, menores niveis de transtornos internalizantes e
externalizantes e melhores condi¢des de saude (Auerbach et al., 2008; Parsons e Bynner, 2005;
Heilmann, 2020). As profissbes com maior prestigio econémico sdo aquelas que exigem
conhecimento matematico avancado (Langdon et al., 2011). Portanto, o conhecimento
matematico é um importante ativo econdmico, assim como é também requisitado

frequentemente no cotidiano.

O desempenho escolar inicial na matematica € um importante preditor do desempenho
escolar posterior na disciplina (Navarro et al., 2011). Entretanto, existe uma variabilidade de
desempenho das criangas que ingressam no 1° ano escolar (Balt et al., 2020), pois, antes do
ingresso no ensino formal, préticas parentais, inteligéncia e nivel socioeconémico sdo
importantes preditores para o desempenho escolar (Skwarchuk et al., 2014, Colom & Flores-
Mendoza, 2007). As préticas parentais que impulsionam o desempenho escolar na pré-escola,
por exemplo, predizem o desempenho da crian¢a até o 4° ano escolar (Hwang, 2020). Portanto,
a promogdo de atividades de cunho escolar mesmo antes do ingresso no ensino formal pode
mitigar as chances do desenvolvimento de dificuldades de aprendizagem na matematica, uma
vez gque o conjunto dessas praticas é um importante preditor do desempenho escolar posterior
(Navarro et al., 2011; Hwang, 2020). Entretanto, a maior parte das causas das dificuldades de
aprendizagem na matematica observadas em contexto escolar é de natureza ambiental (Rasanen
et al., 2019; Gaidoschik, 2019).
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Importancia do curriculo

Dentre as causas ambientais das dificuldades de aprendizagem estdo os efeitos de um
curriculo inadequado (Résénen et al., 2019). Os curriculos escolares sdo diretrizes que orientam
as praticas educacionais, indicando os contetdos e como eles devem ser abordados e
correlacionados ao longo dos anos escolares (Rasanen et al., 2019). Os curriculos escolares
devem também orientar os profissionais na escolha de materiais pedagogicos apropriados,
critérios de avaliacdo condizentes com o nivel de desenvolvimento da crianca e gestdo do nivel
do desenvolvimento escolar dos alunos (Fritz et al., 2020). Diretrizes claras e
operacionalizaveis, bem como a selecéo de contetidos e materiais pedagdgicos condizentes com
o nivel do desenvolvimento da crianga evitam que o contelGdo a ser transmitido seja
compreendido de forma equivocada, permitindo que discrepancias entre escolas e entre
diferentes profissionais sejam atenuadas (Fritz et al., 2020). Por outro lado, curriculos
inadequados, que ndo permitem que os conteudos sejam consolidados em tempo suficiente,
promovem uma aprendizagem inadequada (Fritz et al., 2020). Portanto, as diretrizes
curriculares devem ter orientagdes compreensiveis, assegurando que 0S conceitos sejam

facilmente operacionalizados e os contetdos sejam compreendidos pela maior parte dos alunos.

Os curriculos de matematica, especificamente, devem ser organizados de forma
hierarquica, permitindo que os contetdos anteriores sejam absorvidos de forma consistente,
para que entdo novos conteldos sejam apresentados. Para que 0s conhecimentos sejam
adquiridos de forma consistente, a informacao deve ser apresentada por tempo suficiente para
gue a crianca consiga consolidar a informacdo nova (Fritz et al., 2020). Conhecimentos
matematicos, ainda que tenham bases neurobiol6gicas importantes (Dehaene 1992, 1995) séo,
de forma geral, muito abstratos. Portanto, os curriculos escolares que respeitam o processo de
assimilacdo e consolidacdo dos contetudos passados sdo mais eficientes no processo de ensino-
aprendizagem (Fritz et al., 2020). O sucesso escolar na entrada do ensino formal é um dos
principais preditores do bom desempenho escolar posterior (Navarro et al., 2011). Portanto, 0s
curriculos matematicos devem ter um bom embasamento tedrico e metodologias adequadas,

permitindo a aquisi¢do dos conhecimentos, sobretudo nos anos escolares iniciais.
Perspectivas tedricas sobre a aprendizagem da aritmética

O processo de ensino-aprendizagem dos fundamentos da matematica pode ser explicado

principalmente por duas correntes tedricas: 0 construtivismo e o cognitivismo. Enquanto o
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construtivismo é derivado, sobretudo, dos fundamentos tedricos propostos por Piaget, o
cognitivismo é baseado em teorias de processamento de informacdo, com fundamentos
neurobioldgicos investigados por meio de estudos (Dehaene, 1992, 1995; McCloskey,
Caramazza & Basili, 1985).

Atualmente, uma énfase maior em abordagens construtivistas é dada no contexto escolar
brasileiro, tanto nas diretrizes curriculares como nas praticas pedagogicas adotadas (Ministério
da Educacdo [MEC], 2018; Nunes et al., 2016; Spinillo et al., 2021). A perspectiva
construtivista contribui para o desenvolvimento do processo do raciocinio 16gico-matematico,
uma vez que salienta o ensino da compreensdo do conceito do ndmero, dos conceitos das
operacdes e sua aplicacdo no cotidiano. Entretanto, a abordagem cognitivista, inspirada pela
teoria do processamento de informacdo, pode ser benéfica e complementar ao processo de
ensino-aprendizagem, uma vez que integra conceitos importantes, como as representacdes
abstratas e ndo simbolicas de quantidade e a importancia da manutencéo das informagdes na
memoria de trabalho (Dehaene, 2011; Sweller et al., 2011). De acordo com a perspectiva
cognitivista, as representacdes simbdlicas ndo simbodlicas de numerosidade possuem um
importante papel no desenvolvimento de habilidades aritméticas (Dehaene, 2011; McCloskey
et al., 1985; Siegler. 2016; Siegler & Braithwaite, 2017). Modelos cognitivos foram
desenvolvidos a fim de integrar esses conceitos ao processo de aprendizagem da matematica, a
partir de teorias de processamento de informacéo (Balt et al., 2020; Dehaene, 2011; McCloskey
etal., 1985; Fritz et al., 2013).

Outro aspecto importante na diferenciacdo entre as abordagens cognitivista e
construtivista € a maneira como compreendem o processo de aprendizagem da crianca. O
construtivismo apoia a compreensao dos conceitos matematicos por descoberta, ou seja, por
processos naturais e intuitivos da crianca (Baroody, 1985; Nunes et al., 2016). Entretanto, este
tipo de abordagem corre o risco de negligenciar a capacidade limitada de processamento de
informacdo (Calderdn-Tena e Caterino, 2016; Sweller et al., 2011; Willingham, 2021),
interferindo com a aprendizagem e, eventualmente, frustrando a crianga. A abordagem
cognitivista, ainda que compreenda que a crianca deva participar ativamente do processo de
aprendizagem, considera o efeito das limitagdes cognitivas envolvidas com o desenvolvimento
de habilidades numérico-aritméticas. No inicio do desenvolvimento infantil a capacidade de
processamento de informacdo é limitada, sendo necessario um suporte externo maior que

permita a manipulacdo das informacdes novas (Calderon-Tena e Caterino, 2016; Sweller et al.,
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2011; Willingham, 2021), principalmente para as criangas que apresentam algum tipo de
dificuldade de aprendizagem (Hattie, 2009; Kroesbergen & van Luit, 2003).

Além do enfoque dado nos processos subjacentes a construgdo do numero pela crianga,
essas diferentes abordagens tedricas possuem perspectivas distintas acerca da importancia do
tipo de conhecimento matemético: o conhecimento conceitual e conhecimento factual e
procedimental. O conhecimento conceitual esta associado ao raciocinio abstrato da matematica
e a compreensdo do conceito de nimero e principios das operacgdes, incluindo aspectos como
as concepcdes acerca da composicao aditiva, comutatividade, raciocinio multiplicativo, etc. E
por meio do conhecimento conceitual que as criangas sdo capazes de dar significado e
aplicabilidade & aprendizagem de habilidades numérico-aritméticas bésicas (Balt et al., 2019;
Fritz et al., 2013; Nunes et al., 2016). Por outro lado, o conhecimento factual e procedimental
diz respeito a processos mais pragmaticos da matematica, como, por exemplo, a associagédo das
quantidades aos numeros, procedimentos de calculo e memorizagdo dos fatos aritméticos. As
representacfes ndo simbolicas sdo abstratas e constituem primitivos conceituais, mas a sua
associacdo as representacbes simbolicas e numéricas € um processo que exige o
desenvolvimento de habilidades procedimentais através de um arduo processo de
automatizacao das conexdes entre 0s primitivos semanticos e os simbolos numéricos (Noél &
Rousselle, 2011; Rousselle & Noél, 2007). Enquanto a corrente construtivista prioriza o
conhecimento conceitual, a abordagem cognitivista tem um maior enfoque no conhecimento

procedimental.

De acordo com a abordagem construtivista, o enfoque em aspectos mais praticos provoca
0 empobrecimento do raciocinio matematico, uma vez que recursos cognitivos sdo desviados
do raciocinio matematico para a execu¢do de procedimentos. Dessa forma, as criangas seriam
capazes de executar corretamente 0s procedimentos, mas nao seriam capazes de aplica-los no
cotidiano, que é o objetivo do processo de numeramento (Nunes et al., 2016; Spinillo et al.,
2021). Entretanto, de acordo com uma abordagem cognitivista, a aplicacdo correta de
procedimentos, a memorizacao de fatos aritméticos e a fluéncia na resolucao de calculos séo
aspectos cruciais para o desenvolvimento de habilidades numérico-aritméticas mais complexas,
como o raciocinio matematico (Calder6n-Tena e Caterino, 2016). Ao contrario da abordagem
construtivista, a abordagem cognitivista afirma que, sem a consolidagdo do conhecimento
factual e procedimental, os recursos cognitivos ndo podem ser desviados para o raciocinio
matematico, uma vez que o processamento de informacdo € limitado (Sweller et al., 2011;

Willingham, 2021). Portanto, sob essa perspectiva, a aquisi¢cdo do conhecimento conceitual sé
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viria apds a consolidacdo do conhecimento factual e procedimental, uma vez que ocorreria uma
diminuicdo da sobrecarga da memdria de trabalho (Sweller et al., 2011; Willingham, 2021).
Neste caso, 0 conhecimento conceitual também é considerado importante, mas a ordem de
apresentacdo deve respeitar o desenvolvimento cognitivo da crianca. Ha evidéncias de que o
conhecimento conceitual induz a descoberta de conhecimentos (Baroody, 1985; Nunes et al.,
2007). Mas ha evidéncias também de que a pratica com os procedimentos induz a descoberta
de conceitos (Clements, 1984; Rittle-Johnson, 2017; Rittle-Johnson et al., 2001). A relagéo

entre conceitos e procedimentos é de méo-dupla.

Ainda que parecam controversas, a integracdo das duas correntes é extremamente
benéfica para o processo de ensino-aprendizagem da matemaética. Portanto, o conhecimento
conceitual e procedimental devem ser integrados para que uma base sélida seja consolidada
para a aprendizagem de habilidades matematicas mais complexas. A aprendizagem da
matematica deve, entdo, incluir o ensino de aspectos procedimentais e memorizacdo de fatos,
bem como da sua aplicagdo no cotidiano, promovendo o raciocinio matematico. Para evitar que
o desenvolvimento de habilidades numérico-aritméticas complexas ocorra em uma base pouco
solida, conhecimentos procedimentais ndo devem ser ignorados, bem como o conhecimento

conceitual deve também ser aplicado no processo de ensino-aprendizagem.
Cogni¢do numérica

Atualmente, estdo disponiveis muitos modelos cognitivos de aprendizagem matematica,
com evidéncias de correlatos neurobiol6gicos (Dehaene, 1992, 1995). O modelo cognitivo do
triplo cddigo, por exemplo, analisa 0 processamento numérico por meio de trés sistemas de
numerosidade: analdgico, verbal e arabico, que possuem correlagbes com o funcionamento
cerebral de areas especificas. A representacdo analdgica é ndo simbolica e, portanto, ndo
necessita de representacdes verbais para sua identificacdo e processamento. Esse sistema esta
intimamente envolvido com estimagdo, comparacdo de magnitudes e € requisitado sobretudo
em operacdes de subtracdo e divisdo. A representacdo analdgica é imprescindivel na execucao
de tarefas de subtracdo e divisdo, ja que essas opera¢Ges ndo obedecem as propriedades de
comutatividade. O sistema de numerosidade verbal estd associado a representagédo verbal das
quantidades. Por fim, o sistema de numerosidade ardbico esta associado a representacdo verbal-
escrita das quantidades (Dehaene, 1992, 1995). Esse modelo fornece evidéncias
neurobioldgicas importantes da cognicdo numerica, consonantes com uma perspectiva

cognitivista da aprendizagem da matematica. Além disso, postula hipdteses sobre o formato das
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representacfes e 0s processos implicados com a cognicdo numérica. Entretanto, os
componentes que constituem a aprendizagem da matemaética, sobretudo em aspectos mais
avancados da cognicdo numeérica, como a resolucdo de calculos aritméticos, ndo sao abarcados

por esse modelo.

O modelo cognitivo da rota semantica e abstrata, por outro lado, propde a aprendizagem
matematica por meio de diferentes componentes e processos associados a um sistema de
calculos (McCloskey, Caramazza & Basili 1985). O sistema de calculos envolve quatro
componentes cognitivos principais: operadores, conceitos, procedimentos e fatos. O
conhecimento de operadores, por exemplo, é necessario para a identificacdo de simbolos ou
rotulos verbais que indicam qual tipo de procedimento deve ser empregado naquele célculo
especifico. Os procedimentos, por sua vez, sdo as técnicas que devem ser empregadas para a
resolucdo correta de um calculo aritmético, como ordenagdo no processo de “transporte” de um
valor da casa das dezenas para as centenas. Por outro lado, a compreensdo de conceitos esta
associada a aplicabilidade das opera¢gdes em um calculo especifico, envolvendo o raciocinio
matematico conceitual. Por fim, o componente de fatos esta envolvido com a consolidagéo das
respostas dos célculos das operagdes basicas. Déficits em um ou mais nestes componentes
acarretam prejuizos especificos na resolucéo de célculos (McCloskey et al., 1985). Portanto, é
necessaria a compreensao da importancia de cada um desses componentes para 0 processo de
ensino da matematica, evitando-se uma defasagem de aprendizagem e diminuindo a
probabilidade de ocorréncia de dificuldades especificas associadas a esses dominios da

resolucdo de calculos.

Entretanto, poucos esforcos foram feitos para aplicar esses conceitos da neurociéncia
cognitiva no cotidiano escolar. Um modelo desenvolvido por Aunio e Rasénen (2016), baseado
em um mapeamento curricular realizado, propde aspectos centrais no desenvolvimento
aritmético que podem ser utilizados por professores no contexto escolar. A compreensao das
relacbes matematicas envolve aspectos como conhecimento de principios l6gico-matematicos
e de principios de aritmética basica, conhecimento de simbolos das operacGes matematicas,
conhecimento de valor posicional e da base dez. Além disso, habilidades de contagem
envolvem conhecimento dos simbolos numéricos, sequéncia da ordem numérica e habilidades
de enumeracdo. Por fim, conhecimentos basicos aritmeticos, como fatos aritméticos e resolucéo
de calculos de adigédo e subtracdo simples, sdo aspectos centrais para o desenvolvimento das
habilidades aritméticas. Todos esses dominios devem interagir com um conjunto de habilidades

mais rudimentares, abstratas e inatas, descritas como senso numérico. A compreensao do
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conjunto de habilidades envolvidas com o desenvolvimento de habilidades aritméticas, desde a
idade mais tenra até o fim do primeiro ciclo do ensino fundamental, permite o desenvolvimento
de atividades mais coerentes com o nivel do desenvolvimento e também uma avaliacdo do

desempenho pertinente ao que foi exposto em sala de aula (Aunio e Rasanen, 2016).
Desenvolvimento do conceito de nimero

Todos esses modelos s&o importantes, pois selecionam componentes relevantes para o
desenvolvimento das habilidades numérico-aritméticas. Entretanto, ndo descrevem as
trajetérias no desenvolvimento do conceito de nimero. O Modelo de Desenvolvimento de
Conceito de Numero (Fritz et al., 2013) considera aspectos do processamento numeérico basico
de magnitudes como a base para o desenvolvimento de conceitos numéricos que se tornam cada
vez mais sofisticados. Diferente de outros modelos de trajetéria, no Modelo de
Desenvolvimento de Conceito de Numero, este se da em seis niveis que vao se sobrepondo,

sem que haja uma substituicdo completa de um nivel para o outro (Fritz et al., 2013).

O primeiro nivel é o nivel da contagem, no qual as criangas comegam a se tornar capazes
de recitar a sequéncia humérica, bem como associar cada nimero a um objeto. Dessa forma,
elas sdo capazes de contar pequenas quantidades. Essa habilidade também é denominada de
“correspondéncia um a um”, na qual a crianga ¢ capaz de corresponder cada nimero a um
contador individualmente. Nessa fase, ainda que a crianga seja capaz de corresponder 0s
nameros a objetos individuais, o numero final recitado ainda nédo é associado a sua quantidade
completa. Portanto, as criangas que ainda estdo no primeiro nivel ndo sdo capazes de
corresponder o namero final recitado a quantidade contada ou compreender o conceito de
cardinalidade. Entretanto, comecam a ser capazes de compreender que 0s objetos sdo contaveis
(Fritz et al., 2013).

No segundo nivel, o nivel da linha mental numérica, as criancas passam a ser capazes de
comparar 0s nimeros entre si e representa-los organizados numa linha imaginaria na qual estdo
alinhados em uma ordem crescente, onde o0 proximo numero sempre € maior do que o anterior.
Entretanto, as criancgas nesse nivel ainda ndo compreendem a equidistancia entre os nimeros na
linha. Nessa fase, elas se tornam capazes de comparar 0s nimeros entre si e dizer, por exemplo,
qual namero é maior ou menor, bem como resolver calculos aritméticos simples, como adi¢Ges

e subtracdes, apenas se deslocando através da linha numeérica. Para resolver os problemas
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aritméticos, as criangas nesse nivel ainda precisam contar cada fator da operacédo, deslocando-

se na linha numérica sempre a partir do “1” (Fritz et al., 2013).

No terceiro nivel, um grande passo no desenvolvimento do conceito do ndmero é dado,
com o desenvolvimento da concepcéo de cardinalidade. Nesse nivel, a crianca passa a ser capaz
de também associar 0os numeros as quantidades que eles representam, como por exemplo,
representar o numero cinco a quantidade de cinco objetos. Esse nivel exige uma instrucéo
formal, uma vez que, diferentemente do conceito de numerosidade, que € inato, a cardinalidade
deve ser explicitamente ensinada. E por meio da compreenséo desse conceito que as criancas
se tornam capazes de integrar objetos distintos para representar uma quantidade e associa-la ao
seu rotulo verbal. Portanto, torna-se possivel comparar quantidades e nimeros, uma vez que
um nGmero representa determinada quantidade e ndo apenas nimeros, como na fase anterior. E
nessa fase que o principio da irrelevancia da ordem é adquirido, uma vez que o ndmero
representa a quantidade, independentemente da ordem em que sdo dispostos os estimulos a
serem contados. Dessa forma, as criancas passam a ser capazes de contar a partir de um dos
fatores da operacdo e ndo necessitam contar cada adendo a partir do 1. Isso porque elas
compreendem que o nimero representa a quantidade e que podem contar o outro fator a partir
do nimero apresentado. Aléem disso, é por meio do desenvolvimento dessa concepcao que é
possivel compreender um conceito ainda mais complexo, o da decomposicao. A decomposi¢do
envolve o conceito de composicao aditiva, ou seja, que as quantidades podem ser compostas
por outras quantidades. A decomposicao, por sua vez, permite o desenvolvimento de estratégias

mais sofisticadas de resolucéo de calculos (Fritz et al., 2013).

O desenvolvimento do conceito de parte-parte-todo pode ser considerado 0 momento
mais significativo para a aquisicdo do conceito de nimero, e exige um periodo mais longo e
escolarizacdo para sua aquisicdo. Portanto, € de se esperar que esse nivel seja desenvolvido ao
longo do primeiro ano escolar, quando as criancas sdo apresentadas sucessivas vezes a
operacdes simples, uma vez que tal conceito esta na base da compreensdo da relacdo de
igualdade entre os diferentes resultados das operagdes. Portanto, desenvolve-se a concepcéo de
gue as quantidades totais sdo formadas por subconjuntos de quantidades, formando uma triade
composta por duas partes e um todo. Ou seja, quando dois valores de uma triade sdo
apresentados, o terceiro é sempre fixo e pode ser deduzido. Por outro lado, a crianca passa a
compreender que o “todo” pode ter configuracdes diversas de suas partes, por exemplo, o
nimero 7 é formado por 5 e 2, ou 3 e 4. E por meio do desenvolvimento do conceito de parte-

parte que se torna possivel resolver problemas nos quais um dos valores da equagdo esta
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ausente. Além disso, com a consolidacdo desse conceito, outros conceitos aritméticos

importantes sdo possiveis de compreender, como a comutatividade (Fritz et al., 2013).

No nivel cinco do desenvolvimento do conceito de nimero, a crianga adquire o conceito
de equidistancia entre 0s numeros, ou seja, que 0S numeros tém uma distancia sempre
equivalente entre si (de um). As criangas passam a ndo utilizar os nimeros como apenas rétulos
para quantificacdo, mas também para o uso deles em si. Dessa forma, a crianca passa a ser capaz
de entender as distancias entre os nimeros, como, por exemplo, que a distanciaentreo0e 05
€ amesma que entre 0 15 e 0 20, e assim por diante. Devido ao nivel de complexidade, espera-

se que essa concepcado esteja consolidada apenas no segundo ano escolar (Fritz et al., 2013).

No sexto e tltimo nivel do modelo, € desenvolvido o conceito multiplicativo. Nessa fase
a crianca comeca a compreender que as quantidades sdo compostas por parcelas de mesmo
tamanho e magnitude. Os numeros podem ser agrupados e desagregados em quantidades
equivalentes. Nesse momento, as criangas se tornam habeis na resolucao de calculos de divisdo
e multiplicacdo, bem como adquirem a compreensdo plena do valor posicional dos numeros
(Fritz et al., 2013).

Este € um modelo que pode ser aplicado ao contexto escolar, na medida em que permite
rastrear as habilidades envolvidas ao longo da trajetéria do desenvolvimento do conceito do
namero. Além disso, facilita a avaliacdo e operacionalizacdo, em um contexto escolar, das

habilidades de cada nivel, a fim de integra-las ao curriculo (Fritz et al., 2020; Balt et al., 2020).
A BNCC e 0 modelo curricular baseado em competéncias

A Base Nacional Comum Curricular (BNCC) é um documento normativo, desenvolvido
em 2018 (MEC, 2018), que oferece diretrizes curriculares para o territorio brasileiro, norteando
o ensino de “aprendizagens essenciais”, desde o ensino infantil até o ensino médio. A BNCC
se baseia em competéncias especificas que devem ser apresentadas aos alunos e desenvolvidas
ao longo dos anos escolares. De acordo com as diretrizes oferecidas, o ensino da matematica
ndo deve se restringir apenas a quantificacéo e técnicas de calculos, mas também a sua aplicacéo
no dia a dia (matematizacéo da realidade), permitindo seu uso no estudo ou investigacdo de
fendmenos do cotidiano. Portanto, a BNCC possui uma estrutura baseada em fundamentos

tedricos construtivistas, uma vez que tem um foco maior no conhecimento conceitual.
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De acordo com o manual da BNCC, as competéncias descritas devem ser desenvolvidas
tanto de forma horizontal como vertical. As relagdes horizontais se ddo entre as diferentes
disciplinas, enquanto as relac@es verticais se dao no progresso do conhecimento entre 0s anos
escolares. Dentre as competéncias especificas descritas em cada conteldo estdo também
descritas as habilidades, associadas aos objetos de conhecimento que, organizados, formam as
unidades temadticas. As habilidades descritas na BNCC permitiriam as “aprendizagens
essenciais” que devem ser adquiridas pelos alunos naquele ano escolar especifico em que esta

matriculado (MEC, 2018).

Portanto, diferente do que é proposto por modelos cognitivos, a BNCC apresenta um
modelo de aprendizagem baseado em competéncias, modelo este sugerido pela UNESCO
(Marope et al., 2018). O modelo baseado em competéncias proposto pela UNESCO tem uma
perspectiva préxima a da abordagem construtivista, uma vez que concebe que as criancas sejam
sujeitos ativos no processo de aprendizagem e os professores, coadjuvantes e facilitadores do
processo de aprendizagem. De acordo com esse modelo e diferentemente dos curriculos
baseados em disciplinas, um curriculo baseado em competéncias tem como objetivo promover
a motivacdo dos alunos de forma intrinseca ao processo de aprendizagem, priorizando o

desenvolvimento progressivo, autoguiado e liderado pelo aluno das competéncias propostas.

[O modelo baseado em competéncias] reconhece que os alunos
devem querer aprender e ndo ser feitos para aprender. Eles tém
que ser satisfeitos na aprendizagem, em vez de serem obrigados
a aprender. Eles precisam estar intrinsecamente motivados para
aprender. (...). Uma “mentalidade de crescimento” (Dweck,
2006), é essencial para o desenvolvimento da motivacdo
intrinseca. Essa mentalidade emerge da compreensdo de que
esforco e trabalho arduo e disposicdo para assumir riscos e
aprender com o fracasso s@o a chave para o sucesso (Marope e
colaboradores, 2018, p. 13).

Entretanto, no processo de ensino-aprendizagem, a motivagdo é construida a partir de
experiéncias de sucesso. O prazer pela aprendizagem, assim como qualquer outro
comportamento, sé é consolidado ap6s o reforgo sucessivo. Criangas que sao sucessivamente
submetidas as experiéncias de fracasso tornam-se menos motivadas a concluir as tarefas. A

aprendizagem escolar, diferentemente de outras habilidades basicas, como aprender a falar ou
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brincar, ndo envolve processos naturais. O conjunto de praticas desenvolvidas antes do ingresso
no ensino formal auxilia, no momento inicial do ensino escolar, na promogéo da percepgédo
positiva da crianca sobre seu desempenho escolar. Essa percepcdo, também descrita como
autoeficacia, € uma ferramenta que contribui para a manutencdo do engajamento no processo
de aprendizagem. Criangas com um bom nivel de autoeficacia no ingresso do ensino formal,
possuem um melhor desempenho posterior na matematica. Portanto, experiéncias de sucesso
com atividades desenvolvidas no periodo pré-escolar sdo importantes preditoras do
desempenho escolar inicial, bem como de fatores emocionais que sdo importantes para o
sucesso académico (Hwang, 2020). Aprender a escrever 0s nimeros, por exemplo, envolve a
aprendizagem de conceitos abstratos de numerosidade com a associacao a rétulos arbitrarios.
Sem instrucdo, a associacdo da numerosidade e rotulos verbais arbitrarios fica impossibilitada.
Portanto, existe uma menor probabilidade de a crianca conseguir concluir com sucesso as
atividades de escrita de numerais arabicos, caso ndo tenha instrucdo para aprender esses
conceitos. Por outro lado, se a instrugdo explicita é utilizada, as criangas podem ter maior
chances de experiéncias de sucesso, desenvolver bons niveis de autoeficacia, impactando

positivamente no seu desempenho escolar posterior.

De acordo com a proposta da BNCC, o processo cognitivo adjacente a habilidade que
deve ser adquirida é descrito pelo verbo da habilidade. Por exemplo, na habilidade de
matematica do 1° ano, “Contar de maneira exata ou aproximada, utilizando diferentes
estratégias como o pareamento e outros agrupamentos.” (MEC, p. 279), o processo cognitivo
seria “contar” e ndo todos 0S outros processos envolvidos com essa habilidade, como reter a
informacdo na memoria de trabalho, manipular as informacdes de numerosidade e os rétulos

verbais associados.

No documento da BNCC ¢ explicitado que as habilidades “ndo descrevem agdes ou
condutas esperadas do professor, nem induzem a opg¢do por abordagens ou metodologias”
(MEC, p.30). Portanto, mais uma vez, cada professor seleciona quais abordagens seréo
utilizadas em sala de aula, diminuindo a probabilidade de que o ensino seja baseado em estudos
gue demonstram quais sdo as praticas pedagogicas mais eficazes. Além disso, as habilidades
ndo sdo descritas de forma hierarquica, ficando a critério dos curriculos desenvolvidos em cada
escola a forma pela qual os conteddos serdo apresentados. Particularmente na matematica, essa
estrutura é problematica, uma vez que nao garante que cada uma das habilidades matematicas

sejam trabalhadas numa sequéncia consonante com a da aquisi¢do natural do desenvolvimento
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infantil, nem tampouco que seja dado tempo suficiente para acomodacao e consolidacgdo dos
contetidos explanados (Fritz et al., 2020).

E a partir da BNCC que as escolas publicas e privadas desenvolvem seus curriculos e
projetos de ensino para cada ano escolar, sendo necessario apenas seguir essas diretrizes mais
amplas. Ainda que as diretrizes gerais fornecam maior autonomia para as escolas, aumentam
ainda mais as discrepancias entre o ensino publico e privado no Brasil. Criangas brasileiras
matriculadas em escolas publicas, que estdo enquadradas com um desempenho médio superior
na matematica, possuem performance equivalente a de criancas de escolas particulares com
desempenho médio inferior (Moraes & Belluzzo, 2014). Portanto, as diretrizes do curriculo da
matematica atuais permitem uma grande variabilidade de apresentacdo dos conceitos
aritméticos, contribuindo para a desigualdade entre os diferentes tipos de escolas e
profissionais. Por meio de uma normatizacéo do contetudo passado entre as escolas e diferentes

profissionais h4d uma garantia da democratizacdo do ensino basico da matematica.

As criangas com dificuldades de aprendizagem s&o ainda mais prejudicadas por processos
de inadequacdo curricular. Um estudo demonstrou que criancas do 4° ano escolar, cujo
desempenho esta abaixo do percentil 25 em uma bateria padronizada, ttm menor taxa de acerto
em itens que envolvem conceitos apresentados de acordo com a proposta da BNCC para esse
ano escolar. Essas criangas apresentam desempenho equivalente aos de criancas tipicas do 2°
ano escolar (Silva et al., 2020). A compreensibilidade das competéncias descritas nas diretrizes
curriculares nacionais também permite a mensuracdo do nivel de aprendizagem que a crianga

se encontra de forma mais objetiva.

Rastrear dificuldades de aprendizagem ainda na pré-escola permite uma intervencao
focada, apoiada nas competéncias ja adquiridas pela crianga (Fuchs et al., 2019). Criancas que
recebem intervencdes nos primeiros anos escolares tém resultados mais satisfatorios a longo
prazo do que aquelas que ndo recebem (Fuchs et al., 2019). Entretanto, as defini¢bes frageis
propostas pela BNCC impedem que seja realizada uma avaliacédo fidedigna do desempenho dos

alunos e que os devidos direcionamentos sejam realizados.

Durante o ensino infantil, a matematica ndo é explicitamente apresentada na diretriz
curricular brasileira, e sim indiretamente descrita no campo de experiéncia “Espagos, tempos,
quantidades, relagdes e transformacdes”. No ensino fundamental, os campos da Aritmética,

Algebra, Geometria, Estatistica e Probabilidade devem ser apresentados aos alunos dentro da
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area da Matematica. Na educacdo infantil, o objetivo principal no campo da matematica é
proporcionar experiéncias nas quais as criangas sejam capazes de observar, manipular e
investigar, a fim de encontrar as respostas para suas curiosidades acerca das quantidades,
dimensGes, medidas, etc. Até os 3 anos e 11 meses, as criangcas devem ser estimuladas a
compreender e utilizar relagOes espaciais e temporais para descrever objetos ou situagdes (como
antes e depois, rapido e devagar etc.), classificar objetos de acordo com determinadas
caracteristicas, contar oralmente em diferentes contextos e registrar com nimeros determinadas

quantidades, sejam pessoas ou objetos (MEC, 2018).

De acordo com o modelo de desenvolvimento de conceito de nimero, essas habilidades
seriam desenvolvidas ao longo do primeiro, segundo e terceiro niveis. A contagem oral pode
ser observada ao longo do desenvolvimento do nivel I, enquanto a compreensdo de conceitos
como antes e depois pode ser observada no nivel Il, e o registro das quantidades com nimeros
no nivel I11. As criangas devem ingressar no 1° ano escolar com habilidades referentes ao nivel
I11 (Fritz et al., 2013). No terceiro nivel, um grande passo no desenvolvimento do conceito do
numero é dado com o desenvolvimento da concepcdo de cardinalidade. Nesse nivel, a crianca
passa a ser capaz de associar 0s numeros as quantidades que eles representam, como, por
exemplo, representar 0 nimero cinco a quantidade de cinco objetos. Esse nivel exige uma
instrucdo formal, uma vez que, diferentemente do conceito de numerosidade, que € inato, a
cardinalidade deve ser explicitamente ensinada. E por meio da compreens&o desse conceito que
as criancas se tornam capazes de integrar objetos distintos para representar uma quantidade e
associa-la ao seu rotulo verbal. Portanto, torna-se possivel comparar quantidades e numeros,
uma vez que um namero representa determinada quantidade e ndo apenas nimeros, Como na
fase anterior (Fritz et al., 2013).

De acordo com a BNCC, dos 4 anos aos 5 anos e 11 meses as criancas devem ser capazes
de comparar objetos de acordo com determinadas propriedades, registrar manipulacdes e
medidas usando diferentes formas de registro, relacionar ndmeros as quantidades,
identificando-os na sequéncia numérica, indicando o que vem antes, depois € 0 que esta entre
dois nimeros. Na BNCC também € descrito que criancas dessa faixa etaria devem ser capazes
de expressar diferentes medidas construindo graficos (MEC, 2018). Nessa fase, as
competéncias descritas pela BNCC abarcam habilidades envolvidas nos trés primeiros niveis
do modelo de desenvolvimento do conceito de nimero. E esperado que as criangas ja tenham
mais habilidades do terceiro nivel do que do primeiro, uma vez que estao prestes a ingressar no
ensino formal (Balt et al., 2020)
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Ainda que ndo haja uma descricdo clara e objetiva de quais habilidades devem ser
trabalhadas de forma consistente na pré-escola, podemos observar que, de forma geral, é
esperado que as criancas ingressem no ensino formal com competéncias associadas aos trés
primeiros niveis do conceito de numero (Fritz et al., 2013). A aquisicdo de habilidades
numerico-aritméticas na fase pré-escolar garante um bom desempenho no ingresso do ensino
formal, que, por sua vez, € um importante preditor do desempenho escolar futuro. Portanto, um
curriculo baseado em modelos que especificam a forma como as criangas constroem o conceito

de numero esclarece a ordem e a forma como os conteidos devem ser apresentados.

O ensino fundamental I, que compreende do 1° ao 5° anos escolares, tem como objetivo
principal o numeramento. De acordo com a BNCC, o foco dessa fase de desenvolvimento
escolar ndo deve ser restrito a aprendizagem das quatro operacdes basicas, sendo necessario o
envolvimento de outros aspectos importantes, como uso de estratégias mais eficazes e selecédo
dos procedimentos adequados a cada situagdo apresentada. No documento oficial da diretriz
curricular brasileira, a proposta é que a aprendizagem da matemaética na primeira metade do
ensino fundamental deve ser focada na compreensdo dos significados e suas aplicacfes, na
reflexdo sobre os problemas apresentados e suas provaveis variacdes. Ainda que a compreensao
e aplicabilidade da matematica seja muito importante, a automatizacdo das operacdes nao pode
ser desconsiderada. E com a fluéncia de calculos, alcangada por meio de sucessivas repeticdes,
que a compreensao da sua aplicacdo é facilitada. O recurso da memdria de trabalho € escasso
e, quando ndo héa o resgate automatico das respostas, esse recurso é direcionado para aplicacédo
de procedimentos, tornando mais dificil o redirecionamento do recurso cognitivo para o
raciocinio matematico. Essa relagdo é ainda mais importante nos anos escolares iniciais, uma
vez que toda a resolucio de calculos exige uma alta demanda da memoria de trabalho. E s6
apos anos de pratica que os fatos sdo consolidados e facilmente recuperados, sendo possivel o
redirecionamento de recursos cognitivos para a reflexdo e interpretacdo do uso daqueles
procedimentos em contextos diversos (Calderén-Tena e Caterino, 2016). Entretanto, o curriculo
nacional de matematica ndo dispde de metas praticas que permitam avaliar em qual nivel de
fluéncia a crianga esta, tampouco estabelece claramente qual nivel de fluéncia é esperado em
cada ano escolar. Além disso, ainda que sejam descritos quais fatos aritméticos de multiplicacdo
e divisdo devem ser apresentados e trabalhados em cada ano escolar, nada é descrito sobre qual
a ordem de apresentacdo das outras operagdes basicas, a adi¢do e subtracdo. Portanto, fica a
critério dos curriculos escolares individuais e também das professoras qual a melhor ordem para

apresentar cada fato aritmético.
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E observada uma discrepancia entre o que é recomendado como “aprendizagem
essencial” e aquilo que é demonstrado em pesquisas baseadas na psicologia cognitiva. Um
exemplo claro dessa discrepancia esta na ordem de apresentacao da leitura e escrita de numerais
arabicos. De acordo com a BNCC, as criancas do segundo ano escolar devem ser ensinadas a
ler e escrever nimeros até as centenas. Entretanto, as criancas parecem enfrentar dificuldades
nesse processo, dependendo do nivel da complexidade sintatica do numero. Ou seja, pode ser
mais facil para a crianca aprender a escrever o numero 500 do que o nimero 102. Isso porque
0 que importa ndo é quantidade de casas que um namero possui, e sim o nivel de complexidade
envolvido com a sintaxe do nimero, como, por exemplo, se ele possui ou ndo zeros internos
(Moura et al., 2015). Portanto, as bases conceituais nas quais as diretrizes curriculares se
baseiam sdo conflitantes com os resultados de evidéncias das pesquisas em psicologia

cognitiva.

Como o modelo curricular baseado em competéncias se reflete na avaliacédo da

aprendizagem

A Provinha Brasil era um sistema avaliativo, em nivel nacional, que buscava oferecer um
diagnostico do estado de conhecimento atual das criancas e fomentar praticas pedagogicas
direcionadas as necessidades de cada escola. Esse sistema de avaliagdo era direcionado a
criangas do 2° ano escolar, permitindo a investigacao da adequacao das praticas pedagogicas ao
processo de ensino-aprendizagem de criangas matriculadas no ensino regular ha pelo menos um
ano. A avaliacdo, realizada duas vezes no ano, tinha como objetivo monitorar o progresso na
aquisicdo de habilidades de leitura e matematica. Os itens foram desenvolvidos a partir de
habilidades descritas nas matrizes de referéncia e selecionados por métodos estatisticos de nivel
de dificuldade e discriminag&o. As matrizes de referéncias sdo as diretrizes conceituais por meio
das quais os itens de avaliacdo sdo selecionados (Instituto Nacional de Estudos e Pesquisas
Educacionais Anisio Teixeira [INEP], 2016). O viés construtivista, com um enfoque na

aprendizagem conceitual, fica claro:

Faz parte do processo de alfabetizagdo em Matematica levar o
estudante a escrever corretamente os algarismos ou repetir a
sequéncia numérica até certo limite estabelecido pelo professor.
Porém, esse processo ndo pode ficar reduzido ao trabalho com a
escrita dos ndmeros. Da mesma forma, o trabalho com as

operacOes aritméticas ndo deve ser visto como a memorizacao de
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técnicas operatorias Unicas. A etapa de alfabetizacdo matemaética
se caracteriza, principalmente, pela compreenséo dos significados
das operacdes, sendo o desenvolvimento de estratégias pessoais
de resolucdo de problemas o motor dessa compreensédo. Trata-se
do momento em que o0 estudante comeca a organizar estratégias
mais sistematizadas, embora ainda personalizadas, que
permitirdo, em etapas posteriores, a compreensao de outros
procedimentos de calculo” (Guia de Apresentagdao, Correcado e

Interpretacédo de resultados,INEP, 2016, p. 15).

As matrizes de referéncias da Provinha Brasil sdo descritas em termos de eixos,
competéncias e descritores/habilidades. No eixo de nimeros e operacdes, as competéncias estdo
envolvidas com resolucdo de problemas por meio do uso de adi¢éo e subtracdo, bem como por
meio do uso de conceitos associados a compreensdo de multiplicacéo e divisdo. Além disso, no
processo de construgdo do nimero pela crianga, as competéncias sdo descritas como ““ideias,
conceitos e estruturas do niimero e suas representacdes”. Os descritores apresentam mais
explicitamente quais habilidades devem ser avaliadas, como, por exemplo, associar a
quantidade a objetos, associar 0 nimero a sua representacdo simbdlica e comparar e ordenar
ndmeros naturais. Cada descritor possui comentarios que caracterizam as habilidades esperadas
nessa faixa etaria, como, por exemplo, quais as quantidades envolvidas com a resolucédo de cada
tipo de item, bem como o nivel de complexidade do problema. No caso da contagem, por
exemplo, é esperado que a crianga seja capaz de associar 0s numeros as quantidades de

conjuntos que possuam até 20 elementos (INEP, 2016).

A Provinha Brasil avalia habilidades de contagem associadas ao nivel de cardinalidade
do modelo de desenvolvimento do conceito de nimeros (Veja na figura os ursinhos que Patricia
tem em seu quarto. Faca um X no quadradinho que indica quantos ursinhos Patricia tem), bem
como conceitos mais complexos, como associa¢cdo ao sistema monetario brasileiro (César
comprou um boné — imagem com uma nota de 20 reais e uma seta apontada para um bone.
Marque um X no quadradinho que mostra quanto César pagou pelo boné). Além disso, a
Provinha Brasil avalia habilidades associadas ao nivel 2, relacionadas ao desenvolvimento do
conceito de linha numérica mental (Veja como Pedro organizou sua colecdo de carrinhos
usando 0s numeros em sequéncia crescente. Faca um X no quadradinho do namero que o tltimo
carrinho deve ter para completar a sequéncia.), sua aplicacdo para resolucdo de adi¢Ges simples

(Lucas tinha 10 figurinhas e hoje comprou outras 6 figurinhas. Marque um X no quadradinho
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que mostra o numero de figurinhas que Lucas tem ao todo) e de comparagdes de quantidades
de acordo com sua magnitude (Veja na tabela os animais que vovo tem na fazenda — na tabela
sdo apresentada quatro linhas e duas colunas, nas quais cada nimero esta associado a um
animal. Marque um X no quadradinho gue indica o animal que menos tem na fazenda do vovo).
As habilidades de comparacdo de magnitudes simbdlicas sdo investigadas em diferentes
quantidades, como, por exemplo, com nimeros até 10 e também até 40.

Também sdo avaliadas habilidades mais basicas, como a correspondéncia um a um,
associada ao nivel I do conceito de nimero (Veja as flores que Ana tem. Ela deseja plantar cada
flor em um vaso. Marque um X no quadradinho que mostra a quantidade de vasos
correspondentes as flores que Ana deseja plantar). Além disso, investiga o principio de
abstracdo (Gallistel & Gelman, 1992), uma vez que avalia a capacidade de a crian¢a contar
qualquer conjunto de objetos, independentemente de sua categoria (Maria foi a um sitio onde
havia muitas aves. Veja as aves que Maria viu no sitio - diferentes aves sdo apresentadas, como
galinhas, péssaros e patos. Faca um X no quadradinho do nimero que representa o total de aves
vistas por Maria no sitio). Habilidades de transcodificagdo numérica, do codigo oral para o
codigo arabico também sdo avaliadas nesta prova (A avé de Renata tem noventa e sete anos.

Marque um X no quadradinho que indica a idade da avd de Renata).

Na literatura, os problemas narrativos séo categorizados de acordo com a sua estrutura
semantica, a qual interfere no nivel de dificuldade do problema (Riley et al. 1983) e, portanto,
deve ser considerada para apresentacdo e avaliacdo do progresso de aprendizagem ao longo dos
anos escolares. Os problemas verbalmente formulados e apresentados na Provinha Brasil tém
diferentes niveis de dificuldade semantica. Enquanto alguns estdo associados a uma estrutura
de equalizagéo (Diego tem 6 carrinhos e Jodo tem 2. Faga um X no quadradinho que indica
guantos carrinhos faltam para que Jodo tenha a mesma quantidade que Diego), outros tém uma
estrutura semantica de mudanca (Na casa de Pedro tinha um cesto com 9 macas. Pedro e seu
amigo Lucas comeram 4 dessas macas. Marque um X no quadradinho que mostra o nimero de
macas que sobrou no cesto). Problemas de mudanca que envolvem subtracdo e a quantidade
final desconhecida sdo muito simples e criangas, mesmo as da pré-escola, ja sdo capazes de

resolver com maestria (Riley et al., 1983).

Por outro lado, habilidades de divisdo ja sdo rastreadas na Provinha Brasil (Bianca
resolveu dividir dez lapis em dois estojos, colocando a mesma quantidade em cada um. Faga

um X no quadradinho que representa o nimero de lapis que Bianca colocou em cada estojo)
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(INEP, 2016). Essas habilidades estdo associadas ao desenvolvimento do conceito
multiplicativo, que é desenvolvido por volta do 2° ano escolar (Fritz et al., 2013). A investigacéo
dessas habilidades mais complexas permite identificar criancas com habilidades numérico-

aritméticas acima do esperado.

Os resultados das criancas sdo analisados a luz de um modelo de aprendizagem de
habilidades matemaéticas divididas em cinco etapas. Os niveis abarcam diferentes dominios da
aprendizagem matematica, como contagem, sequenciacdo numerica, transcodificacdo
numérica, conhecimento geométrico, resolucdo de calculos, reconhecimento de valores e
resolucdo de problemas envolvendo o sistema monetario, comparacdo de dimensdes e
tamanhos, compreensao de medidas de tempo e leitura de gréaficos e tabelas. A progressdo entre
0s niveis esta associada ao nivel de dificuldade dos problemas respondidos. Por exemplo, no
nivel 1 espera-se que a crianca seja capaz de realizar a contagem de 10 objetos iguais, enquanto
no nivel 2 espera-se que a crianga seja capaz de realizar a contagem de conjuntos com até 10
elementos iguais, mas que estejam em diferentes disposi¢des. No nivel 3, por sua vez, espera-
Sse que a crianga seja capaz de contar até 20 elementos, sejam eles iguais ou diferentes. A partir
do 4° nivel ja ndo sdo descritas competéncias esperadas para as habilidades de contagem. No
final do 2° ano escolar é esperado que as criancas estejam com desempenho situado entre o
nivel 3 e o nivel 4. Sdo descritas atividades que permitem o desenvolvimento de habilidades
associadas as competéncias de cada um dos niveis (INEP, 2016). Esse sistema de niveis permite
identificar qual o desempenho atual da crianca e quais 0s proximos niveis a serem
desenvolvidos. Entretanto, ndo se baseia em modelos cognitivos do desenvolvimento das

habilidades numérico-aritméticas que ja estdo testados e validados.

O objetivo da Provinha Brasil € realizar um diagnéstico do desempenho escolar na leitura
e matematica no inicio do ensino formal. Os resultados obtidos podem ser revertidos em
orientacdes para a selecdo e uso de praticas pedagdgicas mais eficazes para toda a unidade
escolar, e também fomenta o desenvolvimento de politicas publicas para o aprimoramento de
habilidades escolares iniciais (INEP, 2016). Entretanto, pouco é descrito do uso desses
resultados em nivel individual, sendo as orienta¢Ges direcionadas ao aconselhamento familiar
e mudancgas nas praticas pedagogicas em sala de aula. As criancas identificadas com
dificuldades de aprendizagem ndo passam por avaliacbes mais especificas, tampouco sédo

direcionadas para programas de intervencao.
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Integracdo entre curriculo, avaliacdo e intervencédo: o modelo de resposta a

intervencao

As dificuldades de aprendizagem podem ser precocemente identificadas por meio da
implementacdo de programas de RTI (Response to Intervention). Esse tipo de programa,
amplamente implementado nos EUA, baseia-se na identificacdo de criangas com risco para
dificuldades ou transtornos de aprendizagem, por meio de um sistema de avaliagéo,
monitoramento e intervencdo. De acordo com esse tipo de proposta, a mitigacdo da
probabilidade de desenvolvimento de dificuldades de aprendizagem esta associada ao
reconhecimento de criancas com baixo desempenho escolar para que, posteriormente, sejam
submetidas a um protocolo de intervencdo. Esses protocolos tém o objetivo de oferecer maior
intensidade ao programa de ensino béasico, aumentando as oportunidades de aprendizagem e
oferecendo um modelo de ensino mais adaptado para cada crianca em risco. A intervencéo deve
ser baseada em estudos prévios de eficacia, bem como deve ser aplicada como complementagéo
do ensino bésico. Para aimplementacgdo da intervencgdo é necessaria a realizacdo de uma triagem

inicial, a fim de identificar as criangas com menor desempenho escolar (Fuchs et al., 2019).

O uso de sistemas de avaliacdo continuos permite a identificacdo de criangas em risco
para dificuldades de aprendizagem matematica, a fim de submeté-las a um processo de
intervengdo precoce. Entretanto, a avaliacdo deve ser fidedigna ao desenvolvimento das
habilidades numérico-aritméticas das criancas. Portanto, é necesséario o uso de instrumentos
com evidéncias de validade psicométricas e que possam, de fato, auxiliar na identificacdo das
criangas com risco ou mesmo aquelas que possuem dificuldades. Ainda que a Provinha Brasil
utilize critérios psicométricos para avaliagdo do nivel de dificuldade dos itens, baseia-se no
modelo de competéncias que nao oferece evidéncias suficientes da validade de contetido, o que

dificulta a verificacdo sobre ela ser um bom sistema avaliativo.

A avaliacdo permite a identificacdo do nivel em que a crianca se encontra e também se
seu progresso esta adequado, permitindo-se investigar se ha atraso no processo de
aprendizagem ou apenas no nivel do desempenho atual da crianca. Além disso, permite
identificar se os atrasos estéo associados a dificuldades de criancas especificas ou se ha algum
problema no processo ensino-aprendizagem, direcionando, e em qual nivel, as intervencdes que

devem ser realizadas (Fuchs et al., 2019)
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A identificacdo de um desempenho aquém do esperado deveria guiar praticas
interventivas especificas para as criancas, e ndo se restringir a mudancas de praticas
pedagdgicas da escola. O objetivo principal da Provinha Brasil, por exemplo, é orientar 0s
professores e gestores educacionais a utilizar praticas pedagdgicas mais eficientes. Criancas
submetidas a programas de intervencdes intensivas e personalizadas tém menor probabilidade
de permanecerem com o desempenho rebaixado, permitindo que retornem ao ensino basico
normal (Fuchs et al., 2019).

Um sistema de avaliacdo continua de qualidade permite também a identificacdo do
progresso de aprendizagem das criangas. Entretanto, para avaliar o progresso sdo necessarias
avaliacbes mais recorrentes, como, por exemplo, realizadas bimestralmente. Esse tipo de
investigacdo continuada permite a implementacdo de um sistema de RTI mais sustentavel, uma
vez (ue apenas criancas com déficits severos permanecerdo no programa de intervencdo
especifica. Além disso, o sistema de avaliacdo continua garante uma execu¢do com maior
fidelidade pelas escolas, pois ha um monitoramento da eficacia na implementacdo dos

programas indicados.
Concluséo

As competéncias que sdo descritas na BNCC ndo permitem que os conhecimentos
transmitidos em sala de aula sejam ancorados em contetidos a serem passados pelos professores,
tornando obscura a forma como o professor operacionalizara essas habilidades. A
contextualizacdo da aplicacdo dos contetdos ndo deve ser ignorada; entretanto, também néo
deve ser o foco exclusivo da aprendizagem escolar. A aprendizagem de conteldos e
procedimentos matematicos deve preceder a contextualizacdo. Dessa forma, ha garantia de que
a crianca ou adolescente domine determinado topico para que a sua aplicacdo no cotidiano seja

realizada de forma correta.

Um curriculo baseado em instrucdo direta, amplamente estudado e com evidéncias
robustas de sua eficacia, deve descrever com clareza os conhecimentos a serem adquiridos pelas
criancas, além de apresentar exemplos que estejam de acordo com cada contetdo, permitindo
a consolidacio do conhecimento de forma consistente. E indicada uma revisdo cumulativa e
testes de nivelamento, permitindo o rastreamento do nivel de conhecimento adquirido pelas
criancas (Stockard et al., 2018). Alem disso, as competéncias devem ser claras e objetivas,

permitindo a mensuracdo do nivel de aprendizagem em que a crianca se encontra. Além dos
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problemas tedricos e metodoldgicos, a BNCC néo parece ser efetiva em sua tentativa de unificar
o que ¢ denominado como “aprendizagens essenciais”. Isso porque os conteudos descritos na

BNCC néo correspondem aos conhecimentos avaliados em criancas em idade escolar.

A eficacia da implementacdo do curriculo escolar deve ser constantemente monitorada.
A avaliacdo continua do progresso de aprendizagem das criancas garante a identificacdo e
intervencado precoce e intensiva em criangas com dificuldades de aprendizagem, bem como guia
praticas pedagdgicas mais efetivas e politicas publicas direcionadas a educagdo. O sistema
avaliativo deve ser ancorado em modelos cognitivos do desenvolvimento das habilidades
numeérico-aritméticas, garantindo uma investigacdo fidedigna do desempenho da crianca e do

progresso de aprendizagem.

Diante das falhas da diretriz curricular brasileira de matematica, é importante que
profissionais compreendam as caréncias e saibam avaliar e intervir com criancas com
dificuldades que advém das falhas pedagdgicas e curriculares. Além disso, cabe as escolas e
profissionais da educacdo atuar contornando as falhas e oferecendo uma educacéo de qualidade

e baseada em evidéncias.
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