Early Childhood Education Journal (2026) 54:877-891
https://doi.org/10.1007/510643-025-01888-w

=

Check for
updates

Parental Motivational Beliefs Predict Science Learning Opportunities
in Early Years

Mesut Sackes'® . Kathy Cabe Trundle? - Maria Shaheen?

Accepted: 17 February 2025 / Published online: 8 March 2025
© The Author(s) 2025

Abstract

This study examined parents’ beliefs and potential links with their children’s (1) interest in science, (2) competence in learn-
ing science, and (3) science learning opportunities offered to their children. The study included a sample of 1,490 parents
who had young children enrolled in U.S. preschool (3 years old, 55.9%) and pre-kindergarten (4 years old, 44.1%) classes.
Data were collected via online surveys, which included three components: Perceived Science Motivation for Children-
Parents Form, Parental Expectation and Support for Learning Science Questionnaire, and socio-demographic questions
about parents and their children. Based on rankings of science and other curricular areas, parents’ responses were classified
into three groups: Low, Moderate, and High Preference for Science. Few parents prioritized science over other curricular
areas in early learning classrooms, and parents’ preferences for science were not associated with their incomes, levels of
education, or the children’s ages or sex. Parents’ gender, however, was related to their preferences for science. Their beliefs
about children’s interest in science and competence to learn science were associated with home science resources, science-
related conversations, and parental preferences for learning science in early childhood classrooms. Results from this study
suggest that parents’ beliefs about children’s interest in science and competence to learn science predict the science learning
opportunities provided to their children.
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Previous studies suggest that limited time is devoted to sci-
ence learning opportunities in typical preschool and kinder-
garten classrooms (Early et al., 2010; Greenfield et al., 2009;
Nayfeld et al., 2011; Sackes et al., 2011; Sackes, 2014a).
To date, most studies utilized teacher related variables to
explain the scarcity of science learning opportunities pro-
vided in early childhood classrooms (Kallery & Psillos,
2001; Maier et al., 2013; Pendergast et al., 2017; Sackes,
2014a; Sundberg et al., 2018). Nevertheless, other possible
factors (e.g., parents’ beliefs about early childhood science
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teaching and learning) that might influence the frequency
and type of science learning opportunities children receive
in and out of school have remained understudied (Junge
et al., 2021; Sackes, 2014b; Sackes et al., 2019). Extant lit-
erature suggests parents and caregivers can play a critical
role in young children’s early science learning, and parents’
beliefs about children’s interests in and competence to com-
plete certain tasks might be related to parents’ decisions
about the type of learning experiences or opportunities they
offer their children (Dunton et al., 1988; Jacobs & Bleeker,
2004; Junge et al., 2021; Miller, 1995; Sackes, 2014b). Par-
ents who believe their young children are interested in sci-
ence, are capable of learning science-related concepts, and
are able to develop science process or inquiry skills might
be more likely to make science materials available at home
and engage their children in science-related conversations.
These parents might also prefer that their children engage
in science-related experiences and learn science concepts in
their early childhood classrooms.

Previous studies that examined the association between
children’s motivation to learn science and science learning
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opportunities presented to them measured children’s science
interest using a few items that targeted how often children
engage with science related activities at home (Alexander
et al., 2008, 2012). Although, measures of science moti-
vation are available through teacher reports and by direct
assessment of children (e.g., Oppermann et al., 2018; Patrick
& Mantzicopoulos, 2015). To our knowledge, measures of
children’s science motivation, in the dimension of interest
and competence, from the perspectives of parents are una-
vailable. The present study addresses this limitation in the
literature by developing a new measure to assess children’s
interest and competence in learning science through parental
reports. In the current study, we report the psychometric
properties of the newly developed measures and investigate
the hypothesized relation between parents’ beliefs about
children’s interests in and competence to learn science and
their decisions about the type of learning opportunities they
offer to their children. The present study aimed to test this
hypothesis by focusing on parents’ beliefs and potential links
to (1) children’s interest in science, (2) children’s compe-
tence to learn science, and (3) science learning opportunities
offered to the children.

Beliefs About Children’s Interests in Science
and Competence to Learn Science

Social-cognitive theories of motivation suggest that indi-
viduals’ perceptions and beliefs influence their actions and
behaviors (Bandura, 1986; Eccles & Wigfield, 2002; Elliot,
2005; Ryan & Deci, 2017; Weiner, 1992). Beliefs are criti-
cal constructs because they can determine an individual's
effort, persistence, and enjoyment. Research has shown that
parents' beliefs about science are associated with their chil-
dren’s motivation to learn science and pursue STEM careers
(Chen, 2001; Dierking & Falk, 1994; Ferry et al., 2000).
Parents' beliefs about their children’s interest and compe-
tence in various activities can potentially influence children’s
own perceived motivation to learn (Frome & Eccles, 1998;
Jacobs & Eccles, 1992). Therefore, examining parental
beliefs about science learning in the early years may provide
valuable information for our understanding of individual dif-
ferences in young children’s scientific literacy.

From infancy, children demonstrate preferences for cer-
tain objects (e.g., cars, dolls, dinosaurs, tea sets) and activi-
ties (DeLoache et al., 2007; Serbin et al., 2001). As their
motor and language skills develop, children demonstrate
and follow their interests in more noticeable ways, which
provides parents ample opportunities to recognize their chil-
dren’s interests in and competence to use various objects and
complete activities (Alexander et al., 2008; Chi & Koeske,
1983; DeLoache et al., 2007; Johnson et al., 2004; Leibham
et al., 2013; Shirefley et al., 2020).
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Studies demonstrated that children as young as 4 years of
age begin to exhibit measurable motivational beliefs, through
self-report, parental or teacher observations, about learn-
ing science (Leibham et al., 2013; Mantzicopoulos et al.,
2008; Oppermann et al., 2018; Patrick et al., 2009; Patrick &
Mantzicopoulos, 2015). Children openly and eagerly express
their interest in science through their attention to and curios-
ity about the natural world and objects in their environments.
As such, children provide their parents and early childhood
educators with many clues about their dispositions toward
science. They ask a wide range of diverse questions about
natural phenomena. They also engage in science-related
activities, show interest in and enjoyment of reading books
about science-related topics, and integrate science themes
into their play (Early et al., 2010; Leibham et al., 2013; Man-
tzicopoulos & Patrick, 2010; Mantzicopoulos et al., 2013;
Patrick & Mantzicopoulos, 2015; Price et al., 2012; Sackes
etal., 2011).

Some parents may observe their children’s enjoyment of
science-related activities (e.g., using a magnifying glass,
observing birds or the moon, pondering the origin of rain)
while other parents may notice that their children avoid or
are unwilling to engage in similar activities (Sackes et al.,
2010; Tenenbaum & Leaper, 2003). Parents’ ongoing and
casual observations of their children’s activities and curi-
osity may inform and reinforce parents’ beliefs about their
children’s interests and their competency to perform activi-
ties or tasks. The development of these types of parental
beliefs appears to be influenced by the children’s ages and
sex (Leibham et al., 2013; Miller, 1988, 1995). When par-
ents observe their children being highly engaged in science-
related activities and the children appear to be competent in
accomplishing associated tasks, the parents likely perceive
their children as being highly interested in science and capa-
ble of learning science concepts (Alexander et al., 2012).

Parental beliefs about children’s interest in science and
competence in learning science concepts might be related to
parents’ expectations and practices at home (Miller, 1988;
Sackes et al., 2016). Previous studies reported that parents
who offer supportive play and learning opportunities encour-
age their children’s involvement in various activities and
interest in different objects (DeLoache et al., 2007; John-
son et al., 2004; Neitzel et al., 2019; Sackes et al., 2016).
Parents who believe their children are interested in science
and competent to learn science concepts might provide more
opportunities for their children to engage with related sci-
ence materials and participate in science-related activities
(Alexander et al., 2012). They also might engage their chil-
dren in more conversations about science topics, and parents
might prefer that their children’s early learning experiences
include more science learning opportunities (Sackes, 2014b;
Tenenbaum & Leaper, 2003). Children’s science interests
were strong predictors of later science learning opportunities
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at home, but science learning opportunities were not a pre-
dictor of later science interest (Alexander et al., 2012).
Hence, parents’ beliefs about children’s interest in science
and competence to learn science concepts may influence
whether their children will be exposed to an environment
that supports learning science at home and beyond.

Researchers have used a variety of methods to measure
young children's motivation to learn science including a
set of items administered individually in an interview for-
mat (e.g., Mantzicopoulos, et al., 2008; Oppermann et al.,
2018; Patrick et al., 2009), observations of children's activity
choices in formal and informal learning environments (e.g.,
Nayfield et al., 2011), and adult (teacher or parent) ratings
of children’s motivation (e.g., Alexander et al., 2012; Andre
et al., 1999; Mantzicopoulos et al., 2013; Patrick & Mant-
zicopoulos, 2008). Few studies have attempted to measure
young children’s motivation to learn science using parental
reports. In these studies, researchers either used a single item
to assess parental expectations of their children’s science
performance (Andre et al., 1999) or used a few open-ended
items to identify science related activities in which chil-
dren engaged and then used them as indicators of children’s
motivation to learn science (Alexander et al., 2012; Johnson
et al., 2004; Leibham et al., 2013). Due to the nature of the
assessment tools employed, these previous studies did not
report information on the psychometric properties of these
measures.

Parents have extensive opportunities to make casual
observations of their children’s activities, which can pro-
vide many clues about children’s dispositions toward sci-
ence. Thus, parents can provide valuable information about
their children's motivation to learn science that may not be
captured by teacher reports and interviews with the child
(Patrick & Mantzicopoulos, 2015). Although measures that
produce valid and reliable scores have been developed for
parents to assess children’s motivation to learn in different
domains including reading, sports, music, and arts, to our
knowledge, no measure has been developed specifically for
the domain of science motivation based on parental reports
(Fredricks & Eccles, 2002; Wigfield et al., 1997). The pre-
sent study addresses this gap in the literature by developing
a measure that produces valid and reliable scores for young
children’s motivation to learn science using parental reports.

Home Science Resources and Conversations

Studies have shown that the availability of educational
materials for learning at home and parent—child conversa-
tion on mathematics, literacy, and science are significantly
associated with children’s cognitive outcomes (Barnett
et al., 2020; Ma et al., 2016). Science-related conversations
between parents and children and the use of science-related
materials within the context of science activities at home

support children’s interest in science and learning of science
concepts (Callanan et al., 2002, 2020; Carter et al., 1999;
Ennes et al., 2023; Junge et al., 2021; Leichtman et al.,
2017; Tenenbaum et al., 2005). Studies suggest that there
is a large variation in children’s science knowledge before
they enter kindergarten, and if not addressed, this knowl-
edge gap tends to widen by the end of elementary school
(Kdhler et al., 2020; Koerber & Osterhaus, 2019; Morgan
et al., 2016, 2024; Sackes et al., 2013). Thus, researchers
have suggested that efforts to address the science knowledge
gap among preschoolers should begin prior to kindergarten
and include supportive home learning environment (Junge
et al., 2021; Morgan et al., 2016, 2024; Sackes et al., 2011;
Zucker et al., 2021). Therefore, examining science resources
and science-related conversations at home is important to the
development of science literacy and has potential to inform
the development and design of interventions to support early
science learning.

By providing relevant science-related objects and mate-
rials to their children and engaging them in conversations
about the natural world, parents encourage and facilitate
their children’s early learning experiences about science
(Alexander et al., 2012; Junge et al., 2021; Sacgkes, 2014b;
Strickler-Eppard et al., 2019). Despite the lack of empirical
evidence to the contrary, parents, in general, expect boys to
perform better in science than girls, and they tend to believe
that girls are less interested in science and less competent
to learn science than boys (Andre et al., 1999; Herbert &
Stipek, 2005; Spelke, 2005; Tenenbaum et al., 2005). Con-
sequently, parents tend to provide boys with more science-
related toys and materials that help them engage with science
phenomena and support the development of their scientific
thinking (Alexander et al., 2012; Freeman, 2007; Simpkins
et al., 2005; Tracy, 1987). During conversations with their
children, parents ask questions, offer clues, and provide
explanations that facilitate their children’s understanding
of science phenomena, including concepts in the domains
of Earth/Space, Life, and Physical Science. Parents also
support their children’s development of scientific thinking
(Callanan et al., 2002; Cumming, 2003; Jipson & Callanan,
2003; Rigney & Callanan, 2011; Tenenbaum & Callanan,
2008; Tenenbaum et al., 2005). Yet boys, when compared
to girls, seem to have more opportunities to participate in
conversations about science topics, and they tend to be chal-
lenged more often during parent—child discussions (Crowley
et al., 2001). Home science resources (i.e., science-related
materials and toys), shared science and nature related pic-
ture book reading, and parent—child conversations about sci-
entific phenomena, which are key components of science-
related cultural capital, have potential to encourage and
facilitate children’s early science learning and development
of science process skills (Archer et al., 2015; Junge et al.,
2021). The child’s sex appears to be one of the moderators
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that influence the amount and type of access children have
to science resources as well as the nature of parent—child sci-
ence-related conversations. Parents’ educational attainment,
non-minority status, and parents own interest in science were
also identified as predictors of the science learning opportu-
nities provided at home (Junge et al., 2021).

Nonetheless, the contribution of other variables, beyond
the children’s sex (i.e., parental motivational beliefs regard-
ing their children’s interest in science and competence to
learn science concepts), to the children’s access to science
learning opportunities has yet to be considered. Parents’
beliefs about their children’s interest in science and com-
petence to learn science might predict whether the parents
offer science-related objects and materials to their children
and converse with them about the natural world.

Parental Priorities for Science

Studies on parental beliefs regarding science learning in
preschool and kindergarten curricula are scarce. Typically,
previous research studies have focused on parents’ beliefs
regarding the relative importance of traditional academic
domains (i.e., literacy, mathematics) in preschool and kin-
dergarten curricula (Hewitt & Maloney, 2000; Kernan &
Hayes, 1999; Knudsen-Lindauer & Harris, 1989). Parents’
perceptions about science teaching and learning during the
early childhood years was the focus of recent studies, which
included samples of Turkish, U.S., German, and Irish par-
ents (Gilligan et al., 2020; Junge et al., 2021; Sackes, 2014b,
Sackes et al., 2019). The findings of these studies demon-
strated that parents rarely selected science as a priority over
other curricular areas. While we are not suggesting that sci-
ence or any other area should be prioritized over others,
coherently organized science content can serve as the hub
of an integrated approach to early childhood curricula that
integrate literacy, mathematics, social studies, and the arts
(French, 2004).

When asked to rank science among other curricular areas,
a small percentage of Turkish (6%) and U.S. (5.6%) parents
prioritized science among their top three choices (Sackes
et al., 2019; Sacgkes, 2014b). In contrast, seventy percent
of the Irish parents (n=85) believed that science should be
taught in preschool (Gilligan et al., 2020). This high per-
centage of endorsement among Irish parents might be due
to sampling bias as the respondents were attending a sci-
ence workshop. German parents had a low mean score (less
than 3 out of 12) on beliefs about science education in the
preschool scale. Parental beliefs about the importance of
learning science in preschool was not a statistically signifi-
cant predictor of science learning opportunities provided at
home (Junge et al., 2021). This finding is not surprising as
limitations in parental confidence and skills in managing
and responding their children’s science and nature related
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inquiries prevent many parents from providing science learn-
ing opportunities at home (Gilligan et al., 2020). The low
preference for science among parents of young children
might be due to beliefs that they are not able to understand
science concepts or develop related science process skills.
Thus, parents might believe that teaching young children
science concepts is developmentally inappropriate (Sackes
et al., 2019; Sagkes, 2014b;).

Theoretical Framework

An opportunity—propensity framework (Byrnes & Miller,
2007; Byrnes & Wasik, 2009; Jones & Byrnes, 2006)
informed the design of this research study, and the research-
ers used this framework to examine parental beliefs regard-
ing children’s interest in science and competence to learn
science concepts and the potential influence of these beliefs
on the science learning opportunities provided to their young
children. An opportunity—propensity framework suggests
that the learning of any academic content domain relies on
two main factors: opportunity (i.e., opportunities to learn
science) and propensity (i.e., ability and motivation to learn
from the opportunities provided) (Byrnes & Miller, 2007;
Byrnes & Wasik, 2009; Sackes et al., 2011, 2013). Anteced-
ent factors typically include socio-economic status and sex
to account for variations among children’s propensity factors
as well as the types of learning experiences to which they
are exposed (Byrnes & Wasik, 2009). In the current study,
socio-economic status was controlled via the study design
(the sample of the study included high SES parents) and the
gender variable was controlled using multiple group path
analysis. Previous studies that used the opportunity—propen-
sity framework included two types of antecedent factors:
child-level (i.e., child’s sex) and teacher-level (i.e., years of
experience) (Byrnes & Miller-Cotto, 2016; Lewis & Farkas,
2017; Sackes et al., 2013). In the present study, the research-
ers incorporated parent-level antecedent factors (i.e., per-
ceived interest and competence of their child) into the frame-
work to examine how parental beliefs predict the learning
opportunities provided to their children (i.e., science-related
materials provided to children at home, science-related con-
versations parents and their children engaged in at home, and
parents’ preferences for learning science in preschool and
pre-kindergarten classrooms).

Purpose of the Study
The foci of this research study included:
(1) Examine psychometric properties of the instruments,

which were designed to assess parental beliefs about
children’s interest in science and competence to learn
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science, and identification of materials provided to
encourage and facilitate science learning at home;

(2) Test the hypothesized relation between parents’ beliefs
about children’s interest in science and competence to
learn science and the science learning experiences pro-
vided to young children.

Methods
Sample

The sample for this study (n=1,490) included caregivers
(i.e., parents and other family members or adults) who had
children enrolled in private preschool (3 years old, 55.9%)
and pre-kindergarten (4 years old, 44.1%) classrooms in the
United States. Most participants self-identified as mothers
of the children (81.1%), with smaller groups of respondents
identifying as fathers (18%) or other caregivers (e.g., fos-
ter parents, grandmothers, etc.). Since most caregivers who
responded to the surveys were parents (99.1%), “parents”
encompasses all caregivers in this study. In other words, the
use of the term “parents” refers to all adult caregivers (i.e.,
grandparents, foster parents, uncles, aunts).

The mothers’ average age was 33 years
(Median =32 years) compared to 37 years for the fathers
(Median =36 years). The vast majority of participants had
earned post-secondary degrees (associate’s, 9.2%; bach-
elor’s, 45.4%; Master’s, 31.1%; Doctoral, 11.7%), and
very few participants did not report their level of educa-
tion (2.6%). The majority of participants (67%) reported
monthly household incomes of more than $6251, compared
to smaller percentages with reported monthly incomes of
$4201-6250 (18.7%) or $2501-4200 (14.4%). The majority
of participants reported having two children in the household
(53.3%) compared to households with a single child (35.3%)
or three or more children (11.2%). About a third of partici-
pants (29%) reported previous enrollments and attendance of
their older children in preschool. The gender of the children
was about evenly split (Girls =50.8%, Boys =49.2%).

Data Collection

Data were collected through online surveys. Parents and
other caregivers who had children enrolled in one of 335
private preschools were invited, via email, to participate
in the research. The data were collected within a 2-month
period. The survey, which respondents completed online,
included three components: Perceived Science Motivation
for Children-Parents Form, Parental Expectation and Sup-
port for Learning Science Questionnaire, and questions

about parents’ and their children’s socio-demographic char-
acteristics. The data used in this study were deidentified sec-
ondary data obtained from an evaluation project of a regular
school program.

Instruments

As mentioned above, the online survey package included
three components: Perceived Science Motivation for Chil-
dren-Parents Form (assessment of parental beliefs about
children’s interest in science and competence to learn sci-
ence), Parental Expectation and Support for Learning Sci-
ence Questionnaire (where parents were asked to report
the availability and usage of science-related materials at
home [Home Science Resources Scale], describe science-
related talks at home [Home Science Talk Scale], and pri-
oritize eleven areas, including science, in a descending
order [Parental Priorities for Science]), and questions
about parents’ and their children’s socio-demographic
characteristics.

Perceived Science Motivation for Children-Parents Form
(PSMC-P)

This scale was developed by the researchers for the current
study. Initially, a total of 12 items were generated based on
a theoretical framework of interest (Alexander et al., 2008;
Hidi, 1990; Hidi et al., 2004; Johnson et al., 2004; Krapp,
1999) and competency beliefs literature (Bandura, 1986;
Patrick & Mantzicopoulos, 2015; Patrick et al., 2009; Wig-
field & Eccles, 1994). The scale items that targeted paren-
tal beliefs about children’s science-related interests were
designed to reflect preschoolers’ and kindergartners’ dis-
positions and affective reactions to science-related activi-
ties (e.g., My child pretends to be a scientist during play).
Items that targeted parents’ beliefs about young children’s
competence to learn science were generated to capture the
children’s efficacy in performing inquiry/science process
skills and understanding science concepts while engaging in
parent—child interactions at home (e.g., My child is capable
of making observations of science phenomena). A panel of
three researchers who held Doctorate degrees in early child-
hood science education reviewed the instrument items for
clarity and content validity. The panel members’ suggested
revisions for several items to improve clarity and content
validity while suggesting removal of two items from the item
pool. All suggested revisions were made to finalize the draft
scale. The final draft of PSMC-P consisted of two-subscales:
Interest and Competence each included five items. The
final version of the PSMC-P included seven items. Parents
responded to each item by using a five-point scale, which
ranged from 1 (never) to 5 (always). The scores obtained
from the PSMC-P had sound psychometric properties, and
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detailed information about the psychometric properties of
the scale follows in the results section below.

Parental Expectation and Support for Learning Science
Questionnaire (PEQ)

This instrument was developed for the current study and
consisted of three parts: Home Science Resources, Home
Science Talk, and Parental Priorities for Science.

Home Science Resources Scale (HSRS): The first part of
the scale included 16 items targeting science-related materi-
als provided to children to support their science learning at
home. Parents reported the availability and usage of com-
mon and specific science-related materials on a three-point
scale (1 ="“Never owned or used”, 2=“Own”, and 3 =“Own
and Used by child”). The following materials were included
in the Scale: Maps, Magnifying glass, Picture books with a
science focus, Microscope, Ruler, Yard/meter stick, Weight
scale, Compass, GPS, Measuring cups, Weight (bathroom)
scale, Timer, Thermometer, Chemistry or science kit, Lego
blocks, and other Building blocks (K'nex/ Goldieblox). The
final version of the HSRS included 11 items. The scores
obtained from the HSRS had sound psychometric proper-
ties, and specific psychometric properties details from the
Home Science Resources Scale follow in the results section.

Home Science Talk Scale (HSTS): The second part of the
questionnaire included a single open-ended item targeting
science-related conversations in which parents and their
children engaged at home. “Do you talk about scientific
phenomena (Rain, Day and Night, Living Things, Proper-
ties of Objects, etc.) with your child? If so, please describe
your conversations with your child.” Parents’ responses to
this question were coded as either O or 1 under three science
domains (e.g., Earth/Space, Life, Physical Science).

Parental Priorities for Science (PPS): The final section,
Parental Priorities for Science, was based on the question-
naire developed by Sackes and colleagues (2014b, 2019).
This questionnaire required parents to prioritize, in descend-
ing order, eleven curriculum areas. Respondents ranked their
top curriculum priority (i.e., the most important area for
their children to learn) at number 1, and their lowest priority
(i.e., least important area) was ranked at number 11 on the
survey (Sackes et al., 2019).

Demographic Information: The last component of the
online survey included socio-demographic questions about
the respondents’ sex and level of education and monthly
household income along with their children’s ages and sex.

Data Analysis
Before data analysis, the researchers inspected the data for

any missing values, which ranged from 1.2% to 2.7%. The
researchers used the Expectation—Maximization imputation
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method (SPSS version 24) to impute missing data, and all
analyses used the imputed data set.

The psychometric properties of the scales used in the study
were examined using a two-step EFA/CFA approach. Initially,
the researchers randomly split the data set into two halves.
They analyzed the first set, which included responses from
745 parents, using a Principal Component Analysis (PCA)
while analyzing the second set, which included 745 parents’
responses, with a Confirmatory Factor Analysis (CFA). The
researchers used R software version 2.10.1 (R Development
Core Team, 2012) to perform PCA on Polychorich correla-
tion matrices, and they used Varimax rotation to interpret the
PCA results. The researchers used traditional (Kaiser Rule and
Scree Plot) and contemporary empirical approaches (Parallel
Analysis) to decide on the number of components to retain.
Items with cross loadings and loadings with less than 0.32
were eliminated to derive empirically and theoretically sound
measures. The researchers used MPLUS version 6.12 (Muthen
& Muthen, 1998-2011) to conduct CFA on Polychorich cor-
relation matrices using Weighted Least Squares with Mean
and Variance Adjustment (WLSMYV) method of estimation.
They used the following fit indices to examine the fit of the
CFA models: Chi-Square Model Fit (x2), Root Mean Square
Error of Approximation (RMSEA), Tucker-Lewis Index (TLI),
Comparative Fit Index (CFI), and Weighted Root Mean Square
Residual (WRMR).

The researchers used a Chi-square test to examine the
associations between the demographic information and the
parents’ rankings of science. They used two-way ANOVAs
to look at age and sex relations with motivational beliefs,
home science resources, and home science conversations.
Univariate analyses were performed using SPSS version 24.
The researchers used multiple group path analytic approach
to test the theoretical model (i.e., parental beliefs about their
children’s motivation for science learning and the relation to
early science learning opportunities provided to children). Ini-
tially, the model was tested in two groups of children (Girls
and Boys samples) separately. Then, the unconstrained model
where all path coefficients were freely estimated and the con-
strained model where all path coefficients were forced to be
equal were tested. Chi-square difference test was used to com-
pare model fit, and Wald test was used to compare the strength
of the path coefficients between the samples of boys and girls.
The following fit indices were used to examine the fit of the
path models: Chi-Square Model Fit (x2), Root Mean Square
Error of Approximation (RMSEA), Tucker-Lewis Index (TLI),
Comparative Fit Index (CFI), and Standardized Root Mean
Square Residual (SRMR).
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Results

Psychometric Properties of the Perceived Science
Motivation for Children-Parents Form (PSMC-P)

The researchers deemed the first data set acceptable for PCA
based on results from the Barlett’s test of Sphericity (BTS)
and the Kaiser—-Meyer—Olkin test (KMO). Based on eigen-
values larger than 1, two components emerged, and three
items had cross loadings based on the results of the initial
analysis. After the removal of the three identified items load-
ing on two factors, the researchers repeated the analysis with
the seven items that remained. The researchers identified two
components with eigenvalues greater than 1 (factor 1: eigen-
value =3.87, variance =55.28%; factor 2: eigenvalue =1.30,
variance = 18.5%). The range for the Varimax rotated factor
loadings was from 0.81 to 0.90 for the Competence subscale
and 0.75 to 0.82 for the interest subscale. The researchers
retained two components based on the results of Kaiser’s
criterion, parallel analysis, the scree test, and theoretical
soundness. The first component included four items while
the latter included three items. The four-item competence
subscale yielded a Cronbach’s alpha of a=0.88, compared
to a=0.67 for the three-item interest subscale.

The researchers used the second data set to conduct a
confirmatory factor analysis to validate the model, which
emerged in the preceding principal component analysis.
The results supported the two-factor model (X2:52.O76,
df=13,p<0.001; RMSEA =0.064, % 90 CI1=0.046-0.082;
TLI=0.99; CFI=0.99; WRMR =0.72).

Psychometric Properties of the Home Science
Resources Scale

The results of the KMO and BTS indicated that the first
data set was suitable for principal component analysis. Three
components emerged with eigenvalues larger than 1. How-
ever, a two-factor solution was appropriate for the data based
on parallel analysis (component 3: eigenvalue =1.145, par-
allel analysis component 3: eigenvalue = 1.2). In the initial

analysis, five items loaded on two or more components.
The researchers eliminated the cross loaded items, and they
reperformed the analysis with the remaining 11 items. Two
components with eigenvalues greater than 1 emerged (fac-
tor 1: eigenvalue =3.76, variance = 34.18%; factor 2: eigen-
value =2.06, variance = 18.8%). The range for Varimax
rotated factor loadings were from 0.53 to 0.83 for the Com-
mon subscale and 0.57 to 0.81 for the Specific subscale. The
researchers retained two components based on the results of
Kaiser’s criterion, parallel analysis, the scree test, and theo-
retical soundness. The seven-item Common subscale had a
Cronbach’s alpha of a=0.88 and «=0.67 for the four-item
Specific subscale.

The researchers used the second data set to perform a
confirmatory factor analysis to validate the model that
emerged in the preceding principal component analysis.
The results supported the two-factor model (X2: 128.08,
df=43, p<0.001; RMSEA =0.052, % 90 CI1=0.041-0.062;
TLI=0.96; CFI=0.97; WRMR =1.16).

Comparison of Motivational Beliefs and Home
Science Resources Scores

Table 1 provides the means and standard deviations of the
perceived interest and competence scores and common
and specific home science resources scores for the overall
sample of children. Subgroup results (e.g., ages [preschool,
3 yrs old and pre-kindergarten, 4 yrs old], sex [girls and
boys],) are also presented in Table 1. In general, boys and
older children (i.e., pre-kindergartners) scored higher on all
measures (except competence) when compared to girls and
preschoolers.

The researchers examined the potential influence of
children’s ages and sex on motivational beliefs and home
science resources by conducting a series of two-way
ANOVA tests using two levels for the children’s ages (pre-
schoolers [3 yrs old] and pre-kindergartners [4 yrs old])
and two levels for children’s sex (boys, girls). The results
indicated that the main effects of age (F1,1486 =10.54,
p=0.001, n2=0.01) and sex (F1,1486=5.14, p=0.024,
n2=0.01) were statistically significant, while there was

Table 1 Means and standard

o R Interest Competence Common HSR Specific HSR

deviations of motivational

beliefs and home science Mean SD Mean SD Mean SD Mean SD

resources scores
All 8.41 2.57 14.58 3.42 15.47 2.34 6.50 2.09
Girls 8.27 2.59 14.64 343 15.38 2.33 6.37 2.02
Boys 8.56 2.54 14.51 3.40 15.56 2.34 6.64 2.15
Preschoolers 8.22 2.58 14.02 3.58 15.33 2.39 6.15 1.91
Pre-Kindergartners 8.66 2.54 15.28 3.04 15.65 2.25 6.95 2.21

Interest scores ranged from 3 to 15, Competence scores ranged from 4 to 20, Common HSR scores ranged
from 7 to 21, and Specific HSR scores ranged from 4 to 12
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no significant interaction between age and sex. Boys and
pre-kindergartners had higher interest scores than girls and
preschoolers. The results for the competence scores indi-
cated that only the main effect of age (F1,1486=51.78,
p=0.001, n2=0.03) was statistically significant. Pre-kin-
dergartners had higher competence scores than preschool-
ers. Likewise, the results for the common home science
resources scores indicated that only the main effect of age
(F1,1486=6.95, p=0.008, n2=0.01) favoring pre-kinder-
gartners was statistically significant. On the other hand, for
the analysis of specific home science resources scores, the
main effects of age (F1,1486=6.28, p=0.012, n2=0.04),
favoring pre-kindergartners, and sex (F1,1486=56.95,
p=0.001, n2=0.01), favoring boys, were statistically
significant.

Home Science Talks

Parents’ responses to the question “Do you talk about sci-
entific phenomena (Rain, Day and Night, Living Things,
Properties of Objects, etc.) with your child? If so, please
describe your conversations with your child” were coded
under three science content domains (e.g., Earth/Space,
Life, Physical Science) and scored as either O (No) or 1
(Yes). Table 2 illustrates that parents identified the Earth/
Space Science phenomena as the most popular content
area (49.2%) to talk about with their children, and the
Physical Science phenomena were identified as the least
popular (7.8%) science domain for family conversations. A
linear combination of these responses was calculated using
principal component analysis to create a composite Home
Science Talks variable with a mean of zero and stand-
ard deviation of one. The results of a two-way analysis of
variance test of age and sex on home science conversation
scores revealed no statistically significant main effects.

Table 2 Parents talking about scientific phenomena

Frequency Percent Valid percent

Earth & space science

No 757 50.8 50.8

Yes 733 49.2 49.2

Total 1490 100.0 100.0
Physical science

No 1374 92.2 922

Yes 116 7.8 7.8

Total 1490 100.0 100.0
Life science

No 1291 86.6 86.6

Yes 199 13.4 13.4
Total 1490 100.0 100.0

@ Springer

Parental Priorities for Science

The researchers used descriptive statistics to examine the
parents’ rankings of the 11 academic and developmental
areas. The results identified that parents ranked their high-
est preferences as (1) ethics and moral values (27.8%), (2)
social skills (27.6%), (3) pre-reading (20.3%), (4) pre-writ-
ing (7%), (5) physical development (7.8%), and (6) math-
ematics (5.4%). Parents’ lowest preferences were ranked (7)
social studies (0.07%), (8) second language (0.6%), (9) sci-
ence (0.47%), (10) music (0.40%), and (11) arts and esthetics
(2.62%). Less than six percent of parents (5.6%) identified
science within their first three choices of preferred academic
content areas. The researchers classified parents into three
groups according to where they ranked science among the
other curricular areas: Low, Moderate, and High Preference
for Science. Parents who selected science within their first-
three preferences were classified into the High Preference for
Science group (5.6%), while parents who selected science
within their last-three preferences were classified into the
Low Preference for Science group (32.9%). The remaining
parents were classified into Moderate Preference for Science
group (61.5%).

The Researchers used a Chi-Square test to examine the
relation between demographic data and group membership.
When the expected frequencies were less than five, catego-
ries were collapsed. Parents’ preferences for science were not
associated with parents’ income (x 2 (4, N=1490)=1.36,
p=0.85) or level of education (x 2 (6, N=1490)=4.97,
p=0.55), and child’s sex (x 2 (2, N=1490)=0.83, p=0.66)
orage (x 2 (2, N=1490)=2.17, p=0.34). Parents’ gender
(x 2 (2, N=1151)=6.52, p=0.038, $ =0.07), however,
was related to parental preferences for science. More spe-
cifically, mothers were less likely than fathers to be cate-
gorized in the High Preference for Science groups. Also,
parents in the Low Preference for Science group (x 2 (2,
N=1490)=22.66, p=0.001, ¢ =0.12) were less likely than
parents in the High and Moderate Preference groups to talk
about Physical Science phenomena with their children.

Motivational Beliefs and Early Science Learning
Opportunities

The researchers used multiple group path analyses to test
the theoretical model, which reflected parental beliefs and
potential links with their children’s (1) interest in science,
(2) competence to learn science, and (3) science learning
opportunities offered to their children. Initially, the hypoth-
esized model was tested separately in two groups of children
(Girls n=757 and Boys n=733 samples). The model chi
square values were not statistically significant, and the fit
indices were in an acceptable range for the samples of girls
and boys (See Table 3). The results suggested that the model
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Table 3 Fit indices for the models

Model Fits Model 1 Model 2. Unconstrained Model Model 3. Fully Con-
strained Model
Girls n=757 Boysn=733 n=1490 n=1490
Chi-Square 10.71 3.06 13.77 21.03
DEFE:5 DF:5 DF:10 DF: 19
P:0.057 P:0.69 P:0.184 P:0.335
RMSEA 0.039 0.00 0.022 0.012
90% C.1. 0.00-0.071 90% C.1. 0.00-0.039 90% C.1. 0.00-0.049 90% C.1. 0.00-0.035
CFI .96 1.00 0.99 0.99
TLI .90 1.00 0.97 0.99
SRMR 0.018 0.018 0.018 0.028

fits the boys’ sample slightly better than the girls’ sample.
Nevertheless, the model fits both samples’ data well. Then,
the unconstrained model was tested where all path coeffi-
cients were freely estimated for the samples of boys and
girls simultaneously. The results indicated that the model chi
square value was not statistically significant, and the fit indi-
ces were in an acceptable range, suggesting that the uncon-
strained model fits the data well (See Table 3). Finally, the
constrained model where path coefficients were forced to be
equal for both samples was tested. The results indicated that
the model chi square value was not statistically significant,
and the fit indices were in an acceptable range suggesting
that the constrained model fits the data well. The results
of the chi-square difference test that was used to compare
the unconstrained and constrained model fits indicated no
statistically significant difference between the two models
(x*=17.26,df=9, p=0.61).

The results demonstrated that the observed strength of
the path coefficients varied among the samples of boys and
girls (See Table 4). For example, two path coefficients were
not statistically significant in the boys’ sample (path from
interest to common home science resources and path from

interest to home science talks), but these paths were statisti-
cally significant in the girls’ sample. A series of Wald tests
was used to examine whether the observed differences in
path coefficients between the samples of boys and girls were
statistically significant. The results indicated that none of the
differences in the strength of the path coefficients between
the samples of boys and girls were statistically significant
(p>0.05), suggesting that the observed differences were
trivial. These results provided further evidence that the
results for the constrained model can be used for the com-
bined samples and the theoretical model did not vary based
on children’s sex. Figure 1 illustrates the standardized path
coefficients for the model tested by the researchers.

The hypothesized direct effects of perceived science
interest on common home science resources (f=0.07,
t=2.30, p<0.05), specific home science resources
(p=0.25,1t=9.17, p <0.05), home science conversations
(p=0.06, r=2.34, p<0.05), and parental priorities for
science (f=0.13, r=4.54, p <0.05) were statistically
significant. The results also indicated statistical signifi-
cance for direct effects of perceived science competence
on common home science resources (f=0.13, r=4.24,

Table 4 Path coefficients for the

Variables Path Coefficients Path Coefficients Path Coefficients
models Girls Boys Constrained

Model Girls and
Boys

Interest— CHSR .079* .039 .061*

Interest— SHSR A77* 232% 201*

Interest — PPS .024* .022% .023*

Interest— HST .037* .011 .024*

Competence — CHSR .070%* 112% .089*

Competence — SHSR .092%* .068* .082%*

Competence — PPS .013* .014* .013*

Competence — HST .027* .025% .026*

Interest <—> Competence 3.37* 4.057* 3.73%

CHSR <—> SHSR 0.687* 0.861* 0.68%*

*Unstandardized Path coefficient is significant at .05
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Fig. 1 The results for the
hypothesized model of motiva-
tional beliefs and early science
learning opportunities

0.42

p <0.05), specific home science resources (f=0.13,
t=5.16, p <0.05), home science conversations (f=0.09,
t=3.32, p<0.05), and parental priorities for science
(p=0.07, t=2.30, p <0.05). The model explained vari-
ance in: common home science resources (3%), specific
home science resources (11%), home science conversa-
tions (2%), and preference for science (3%). The effects
sizes for all standardized path coefficients and explained
variance corresponded to a small effect (Cohen, 1992).

We further examined the associations between the indi-
vidual perceived science interest and competence items
and common and specific home science resources, home
science conversations, and parental priorities for science
scores using Spearman correlations. We only considered
reporting typical or medium (r =0.20 or higher) correla-
tion coefficients, which have practical implications (Gig-
nac & Szodorai, 2016). Although, statistically significant,
due to a large sample size, none of the correlation coef-
ficients between perceived science interest and compe-
tence items and common home science resources were at
or above 0.20. On the contrary, correlations between all
five perceived science interest items and specific home
science resources were above 0.20, ranging 0.20 and
0.29 (p<0.001). Only two competence items (My child
is capable of understanding science phenomena and My
child is capable of using tools. (e.g. magnifying glasses))
had correlation coefficient at or above the threshold, 0.21
and 0.25 respectively. Although, statistically significant,
all correlation coefficients between interest and compe-
tence items and home science conversations, and parental
priorities for science were below the threshold, ranging
from 0.07 and 0.15.

@ Springer
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Discussion

The results of the research reported here support the
hypothesized link between parental beliefs and potential
links with their children’s (1) interest in science, (2) com-
petence to learn science, and (3) science learning oppor-
tunities available at home. In other words, the findings of
this research demonstrated that parents who believed their
young children were interested in and capable of learning
science concepts and developing science process skills
were more likely to make science materials available to
children at home. These parents also were more likely to
discuss scientific phenomena with their young children,
and they preferred that early childhood classrooms offer
science learning opportunities for their children.

The results indicated that parents who perceived that
their youngsters were interested in and competent to learn
science were more likely to provide science-related mate-
rials at home. Perceived interest in science appeared to be
more important than perceived competence in predicting
whether children were provided specific science-related
materials at home. Researchers reported a similar trend in
early literacy studies where parental perceptions of their
children’s interests were strong predictors of home-based
early literacy practices (Sackes et al., 2016). A logical
question stems from these results: Why are parents’ beliefs
about children’s interests better predictors than parents’
competency beliefs? While the former construct (i.e.,
parental beliefs about their children’s interests) appears to
be well-formed even in the early years, the latter construct
(i.e., parents’ beliefs about children’s competency) might
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remain as an emerging construct (Alexander et al., 2008;
Johnson et al., 2004). Parents may have more opportunities
to make observations of their children’s activities, which
may inform the development of parents’ beliefs about their
children’s interest in science and science learning (Alex-
ander et al., 2012). Once parents make decisions regard-
ing their young children’s interests in science, they might
be more inclined to make observations and assessments
of their child’s performances in science-related activities
(Leibham et al., 2013). These observations and related
assessments might subsequently support the develop-
ment of their beliefs regarding children’s science learning
competency. The construction of parents’ beliefs regard-
ing children’s science interests might serve as a precursor
for the development of their beliefs about children’s sci-
ence learning competency (Alexander et al., 2012; Sackes
et al., 2016). Furthermore, parents might lack the required
science capital (i.e., social and cognitive resources that
promote science learning) to assess their children’s
understandings of science concepts and development of
science process skills, which may limit their judgments
of their children’s competence to learn science (Archer
et al., 2015; Mantzicopoulos et al., 2013; Sackes, 2014b;
Siegel et al., 2007; Zady & Portes, 2001). Due to a cross-
sectional design of the current study, the temporal order
of the formation of parental beliefs cannot be empirically
tested. Further research employing cross-lagged longitu-
dinal design are needed to examine the temporal order
of the formation of parental beliefs about their children’s
competency and interest in learning science.

Parents who perceived that their children were interested
in science and competent to learn science were more prone
to engage in conversations about science topics with their
children. Both interest and competency beliefs seemed to
be equally important in predicting parents’ engagement of
children in science-related conversations. Our data indicated
that the most common topic of parent—child science-related
conversations focused on Earth/Space Science phenomena.
Few parents reported that they talk about Life Science con-
cepts and even fewer reported talking with their children
about Physical Science concepts. These findings signal a
cause for concern as the extant research literature clearly
indicates that Physical Science concepts are the least rep-
resented phenomena in home science activities and early
childhood classrooms as well as in picture books about sci-
ence topics (Sackes et al., 2009, Sackes, 2014a; Tenenbaum
& Leaper, 2003). The results of this study suggest that young
children’s limited exposure to Physical Science concepts in
their early science experiences seems to begin at home.
Since young children’s opportunities to learn about Physical
Science concepts appear to be limited at home as well as in
early childhood classrooms, students’ reports of feeling less
competent in Physical Science areas and the findings that

young children do not differentiate physical and life science
domains in evaluating their motivational beliefs regarding
learning science is not surprising (Andre et al., 1999; Opper-
mann et al., 2018). As educators design science experiences
for early learners, curricula should be balanced to include
Physical Science concepts.

In the present study, parents who believed that their
youngsters were interested in science and competent to
learn science were more likely to rate science as a higher
priority, and they expressed a preference that their young
children be offered science learning opportunities in their
early childhood classrooms. When parents considered cur-
ricular options, their children’s perceived interest in sci-
ence appeared to be a more important factor than parents’
perceptions of children’s competency to learn science. In a
recent study with German parents, parental beliefs about
the importance of learning science in preschool was found
to be not a statistically significant predictor of home science
activities including shared science and nature related picture
book reading and engaging science and nature related talks
with children (Junge et al., 2021). Parents might appreciate
the importance of learning science in early childhood class-
rooms for their youngsters. Nonetheless, the limitations in
parental confidence and skills in managing and responding
to their children’s science and nature related inquiries may
prevent them from providing science learning opportuni-
ties at home (Gilligan et al., 2020). Moreover, many parents
might have limited science content knowledge and knowl-
edge of pedagogical practices to support their children’s
understanding of science concepts and development of sci-
ence related skills (e.g., Archer et al., 2015; Gilligan et al.,
2020; Mantzicopoulos et al., 2013). The findings of the cur-
rent study demonstrated that parental beliefs regarding their
children’s interest in and competence to learn science might
be better predictors of home science learning opportunities
(providing science-related conversations and materials) than
their beliefs about the importance of learning science in pre-
school. Parental perceptions regarding their children’s moti-
vational beliefs to learn science might predict both formal
and informal science learning opportunities children have.
A growing body of research has accumulated regarding the
parental role in providing informal science learning opportu-
nities to preschool children at home, museums, and science
exhibits where parents of children at these younger ages have
a predominant role (e.g., Callanan et al., 2002, 2020; Gilli-
gan et al., 2020; Hightower et al., 2022; Raynal et al., 2022).
However, limited attention has been devoted to the parental
role in preschoolers’ and kindergartners’ learning of science
in formal learning settings. Further studies are needed in this
understudied area of research.

In summary, the overall findings of this study suggest
that parents’ beliefs about their children’s interest in science
and children’s competence to learn science appear to result
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in variations in early science learning opportunities offered
to the children at home and in their classrooms. Thus far,
previous research studies focused on teacher related vari-
ables to explain the limited science learning opportunities
for young children in preschool and kindergarten class-
rooms. Other possible factors, such as parental beliefs, have
remained understudied (Gilligan et al., 2020; Junge et al.,
2021; Sackes, 2014b). The results presented here provide
preliminary evidence that parents’ beliefs regarding early
childhood science teaching and learning associate with the
nature and frequency of science learning opportunities pro-
vided to children both in school and at home. The sample
of the present study mainly consisted of parents with high
income and educational attainment. Therefore, the results
cannot be generalized to the parents from lower income or
lower educational attainment levels. The model tested in
the current study should be further tested with samples of
parents from diverse backgrounds including parents with
low and moderate SES and parents with children attend-
ing public schools. The findings of this study call for addi-
tional research to further examine possible causal relations
between parental beliefs and variations in the quantity and
quality of young children’s early science learning opportuni-
ties and how these variables may associate with children’s
later academic success and future career choices.

Funding Open access funding provided by the Scientific and Techno-
logical Research Council of Tiirkiye (TUBITAK).

Declarations

Competing interests The authors have not disclosed any competing
interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Alexander, J. M., Johnson, K. E., Leibham, M. E., & Kelley, K. (2008).
The development of conceptual interests in young children. Cog-
nitive Development, 23(2), 324-334. https://doi.org/10.1016/j.
cogdev.2007.11.004

Alexander, J. M., Johnson, K. W., & Kelley, K. (2012). Longitudinal
analysis of the relations between opportunities to learn about sci-
ence and the development of interests related to science. Science
Education, 96(5), 763-786. https://doi.org/10.1002/sce.21018

@ Springer

Andre, T., Whigham, M., Hendrickson, A., & Chambers, S. (1999).
Competency beliefs, positive affect, and gender stereotypes of
elementary students and their parents about science versus other
school subjects. Journal of Research in Science Teaching, 36(6),
719-747. https://doi.org/10.1002/(SICI)1098-2736(199908)36:6%
3¢719::AID-TEA8%3e3.0.CO;2-R

Archer, L., Dawson, E., DeWitt, J., Seakins, A., & Wong, B. (2015).
“Science capital”: A conceptual, methodological, and empirical
argument for extending Bourdieusian notions of capital beyond
the arts. Journal of Research in Science Teaching, 52(7), 922-948.
https://doi.org/10.1002/tea.21227

Bandura, A. (1986). Social foundation of thought and action.
Prentice-Hall.

Barnett, M. A., Paschall, K. W., Mastergeorge, A. M., Cutshaw, C.
A., & Warren, S. M. (2020). Influences of parent engagement in
early childhood education centers and the home on kindergarten
school readiness. Early Childhood Research Quarterly, 53(4),
260-273. https://doi.org/10.1016/j.ecresq.2020.05.005

Byrnes, J. P., & Miller, D. C. (2007). The relative importance of
predictors of math and science achievement: An opportunity—
propensity analysis. Contemporary Educational Psychology,
32(4), 599-629. https://doi.org/10.1016/j.cedpsych.2006.09.002

Byrnes, J. P., & Miller-Cotto, D. (2016). The growth of mathematics
and reading skills in segregated and diverse schools: An oppor-
tunity-propensity analysis of a national database. Contemporary
Educational Psychology, 46, 34-51. https://doi.org/10.1016/j.
cedpsych.2016.04.002

Byrnes, J. P., & Wasik, P. A. (2009). Factors predictive of math-
ematics achievement in kindergarten, first and third grades: An
opportunity—propensity analysis. Contemporary Educational
Psychology, 34(2), 167-183. https://doi.org/10.1016/j.cedps
ych.2009.01.002

Callanan, M. A_, Jipson, J. L., & Soennichsen, M. S. (2002). Maps,
globes, and videos: Parent-child conversations about represen-
tational objects. In S. G. Paris (Ed.), Perspectives on object-
centered learning in museums (pp. 261-283). Erlbaum.

Callanan, M. A., Legare, C. H., Sobel, D. M., Jaeger, G. J.,
Letourneau, S., McHugh, S. R., Willard, A., Brinkman, A., Fini-
asz, Z., Rubio, E., Barnett, A., Gose, R., Martin, J. L., Meisner,
R., & Watson, J. (2020). Exploration, explanation, and parent-
child interaction in museums. Monographs of the Society for
Research in Child Development, 85(1), 7-137. https://doi.org/
10.1111/mono.12412

Carter, G., Westbrook, S. L., & Thompkins, C. D. (1999). Examining
science tools as mediators of students’ learning about circuits.
Journal of Research in Science Teaching, 36(1), 89—105. https://
doi.org/10.1002/(SICI)1098-2736(199901)36:1%3¢89:: AID-
TEA6%3e3.0.CO;2-7

Chen, H. (2001). Parents’ attitudes and expectations regarding science
education: Comparisons among American, Chinese-America, and
Chinese families. Adolescence, 36(142), 305-313.

Chi, M. T., & Koeske, R. D. (1983). Network representation of a child’s
dinosaur knowledge. Developmental Psychology, 19(1), 29-39.
https://doi.org/10.1037/0012-1649.19.1.29

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1),
155-159. https://doi.org/10.1037/0033-2909.112.1.155

Crowley, K., Callanan, M. A., Tenenbaum, H. R., & Allen, E. (2001).
Parents explain more often to boys than to girls during shared
scientific thinking. Psychological Science, 12(3),258-261. https://
doi.org/10.1111/1467-9280.00347

Cumming, J. (2003). Do runner beans really make you run fast? Young
children learning about science-related food concepts in informal
settings. Research in Science Education, 33(4), 483-502. https://
doi.org/10.1023/B:RISE.0000005254.53876.6¢

DeLoache, J. S., Simcock, G., & Macari, S. (2007). Planes, trains, auto-
mobiles—and tea-sets: Extremely intense interests in very young


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.cogdev.2007.11.004
https://doi.org/10.1016/j.cogdev.2007.11.004
https://doi.org/10.1002/sce.21018
https://doi.org/10.1002/(SICI)1098-2736(199908)36:6%3c719::AID-TEA8%3e3.0.CO;2-R
https://doi.org/10.1002/(SICI)1098-2736(199908)36:6%3c719::AID-TEA8%3e3.0.CO;2-R
https://doi.org/10.1002/tea.21227
https://doi.org/10.1016/j.ecresq.2020.05.005
https://doi.org/10.1016/j.cedpsych.2006.09.002
https://doi.org/10.1016/j.cedpsych.2016.04.002
https://doi.org/10.1016/j.cedpsych.2016.04.002
https://doi.org/10.1016/j.cedpsych.2009.01.002
https://doi.org/10.1016/j.cedpsych.2009.01.002
https://doi.org/10.1111/mono.12412
https://doi.org/10.1111/mono.12412
https://doi.org/10.1002/(SICI)1098-2736(199901)36:1%3c89::AID-TEA6%3e3.0.CO;2-7
https://doi.org/10.1002/(SICI)1098-2736(199901)36:1%3c89::AID-TEA6%3e3.0.CO;2-7
https://doi.org/10.1002/(SICI)1098-2736(199901)36:1%3c89::AID-TEA6%3e3.0.CO;2-7
https://doi.org/10.1037/0012-1649.19.1.29
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1111/1467-9280.00347
https://doi.org/10.1111/1467-9280.00347
https://doi.org/10.1023/B:RISE.0000005254.53876.6e
https://doi.org/10.1023/B:RISE.0000005254.53876.6e

Early Childhood Education Journal (2026) 54:877-891

889

children. Developmental Psychology, 43, 1579-1586. https://doi.
org/10.1037/0012-1649.43.6.1579

Dierking, L. D., & Falk, J. H. (1994). Family behavior and learning
in informal science settings: A review of the research. Science
Education, 78, 57-76. https://doi.org/10.1002/sce.3730780104

Dunton, K., McDevitt, T., & Hess, R. (1988). Origins of mothers’ attri-
butions about their daughters’ and sons’ performance in math-
ematics in sixth grade. Merrill-Palmer Quarterly, 34(1), 47-70.

Early, D. M, Iruka, I. U., Ritchie, S., Barbarin, O. A., Winn, D. C.,
Crawford, G. M., Frome, P. M., Clifford, R. M., Burchinal, M.,
Howes, C., Bryant, D. M., & Pianta, R. C. (2010). How do pre-
kindergarteners spend their time? Gender, ethnicity and income
as predictors of experiences in pre-kindergarten classrooms. Early
Childhood Education Quarterly, 25, 177-193. https://doi.org/10.
1016/j.ecresq.2009.10.003

Eccles, J. S., & Wigfield, A. (2002). Motivational beliefs, values, and
goals. Annual Review of Psychology, 53(1), 109-132. https://doi.
org/10.1146/annurev.psych.53.100901.135153

Elliot, A.J. (2005). A conceptual history of the achievement goal con-
struct. In A. J. Elliot & C. S. Dweck (Eds.), Handbook of compe-
tence and motivation (pp. 52—72). Guilford Press.

Ennes, M. E., Jones, M. G., Childers, G. M., Cayton, E. M., & Ches-
nutt, K. M. (2023). Children and parents’ perceptions of access
to science tools at home and their role in science self-efficacy.
Research in Science Education, 53(4), 671-687. https://doi.org/
10.1007/s11165-022-10077-3

Ferry, T. R., Fouad, N. A., & Smith, P. L. (2000). The role of family
context in a social cognitive model for a career-related choice
behavior: A math and science perspective. Journal of Vocational
Behavior, 57, 348-364. https://doi.org/10.1006/jvbe.1999.1743

Fredricks, J. A., & Eccles, J. S. (2002). Children’s competence and
value beliefs from childhood through adolescence: Growth trajec-
tories in two male-sex-typed domains. Developmental Psychology,
38, 519-533. https://doi.org/10.1037/0012-1649.38.4.519

Freeman, N. K. (2007). Preschoolers’ perceptions of gender appropri-
ate toys and their parents’ beliefs about genderized behaviors:
Miscommunication, mixed messages, or hidden truths? Early
Childhood Education Journal, 34(5), 357-366. https://doi.org/
10.1007/510643-006-0123-x

French, L. (2004). Science as the center of a coherent, integrated early
childhood curriculum. Early Childhood Research Quarterly,
19(1), 138-149. https://doi.org/10.1016/j.ecresq.2004.01.004

Frome, P. M., & Eccles, J. S. (1998). Parents’ influence on children’s
achievement-related perceptions. Journal of Personality and
Social Psychology, 74, 435-452. https://doi.org/10.1037/0022-
3514.74.2.435

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for
individual differences researchers. Personality and Individual Dif-
ferences, 102, 74-78. https://doi.org/10.1016/j.paid.2016.06.069

Gilligan, T., Lovett, J., McLoughlin, E., Murphy, C., Finlayson, O.,
Corriveau, K., & McNally, S. (2020). ‘We practise every day’:
Parents’ attitudes towards early science learning and education
among a sample of urban families in Ireland. European Early
Childhood Education Research Journal, 28(6), 898-910. https://
doi.org/10.1080/1350293X.2020.1836588

Greenfield, D. B., Jirout, J., Dominguez, X., Greenberg, A., Maier,
M., & Fuccillo, J. (2009). Science in the preschool classroom: A
programmatic research agenda to improve science readiness. Early
Education and Development, 20(2), 238-264. https://doi.org/10.
1080/10409280802595441

Herbert, J., & Stipek, D. (2005). The emergence of gender differences
in children’s perceptions of their academic competence. Journal
of Applied Developmental Psychology, 26(3), 276-295. https://
doi.org/10.1016/j.appdev.2005.02.007

Hewitt, B., & Maloney, C. (2000). Malaysian parents’ ideal and actual
perceptions of pre-school education. International Journal of

Early Years Education, 8(1), 83-92. https://doi.org/10.1080/09669
7600111761

Hidi, S. (1990). Interest and its contribution as a mental resource for
learning. Review of Educational Research, 60, 549-571. https://
doi.org/10.2307/1170506

Hidi, S., Renninger, K. A., & Krapp, A. (2004). Interest, a motivational
construct that combines affective and cognitive functioning. In
D. Y. Dai & R.J. Sternberg (Eds.), Motivation, emotion and cog-
nition: Integrative perspectives on intellectual functioning and
development (pp. 89-115). Erlbaum.

Hightower, B., Sheehan, K. J., Lauricella, A. R., & Wartella, E. (2022).
“Maybe we do more science than I had initially thought”: How
parental efficacy affects preschool-aged children’s science and
math activities and media use. Early Childhood Education Jour-
nal, 50, 1021-1033. https://doi.org/10.1007/s10643-021-01231-z

Jacobs, J. E., & Bleeker, M. M. (2004). Girls’ and boys’ developing
interests in math and science: Do parents matter? New Directions
for Child and Adolescent Development, 2004(106), 5-21. https://
doi.org/10.1002/cd.113

Jacobs, J. E., & Eccles, J. S. (1992). The impact of mothers’ gen-
der-role stereotypic beliefs on mothers’ and children’s ability
perceptions. Journal of Personality and Social Psychology, 63,
932-944. https://doi.org/10.1037/0022-3514.63.6.932

Jipson, J. L., & Callanan, M. A. (2003). Mother—child conversation
and children’s understanding of biological and nonbiological
changes in size. Child Development, 74(2), 629-644. https://
doi.org/10.1111/1467-8624.7402020

Johnson, K. E., Alexander, J. M., Spencer, S., Leibham, M. E., &
Neitzel, C. (2004). Factors associated with the early emergence
of intense interests within conceptual domains. Cognitive Devel-
opment, 19, 325-343. https://doi.org/10.1016/j.cogdev.2004.03.
001

Jones, K. K., & Byrnes, J. P. (2006). Characteristics of students who
benefit from high quality mathematics instruction. Contemporary
Educational Psychology, 31, 328-343. https://doi.org/10.1016/j.
cedpsych.2005.10.002

Junge, K., Schmerse, D., Lankes, E. M., Carstensen, C. H., & Steffen-
sky, M. (2021). How the home learning environment contributes
to children's early science knowledge—Associations with paren-
tal characteristics and science-related activities. Early Childhood
Research Quarterly, 56, 294-305. https://doi.org/10.1016/j.ecresq.
2021.04.004

Kihler, J., Hahn, 1., & Kéller, O. (2020). The development of early
scientific literacy gaps in kindergarten children. International
Journal of Science Education, 42, 1988-2007. https://doi.org/10.
1080/09500693.2020.1808908

Kallery, M., & Psillos, D. (2001). Pre-school teachers’ content knowl-
edge in science: Their understandings of elementary science con-
cepts and of issues raised by children’s questions. International
Journal of Early Years Education, 9(3), 165-177. https://doi.org/
10.1080/09669760120086929

Kernan, M., & Hayes, N. (1999). Parent and teacher expectations of
4-year-olds in Ireland. Early Years, 19(2), 26-37. https://doi.org/
10.1080/0957514990190204

Knudsen-Lindauer, S. L., & Harris, K. (1989). Priorities for kindergar-
ten curricula: Views of parents and teachers. Journal of Research
in Childhood Education, 4(1), 51-61. https://doi.org/10.1080/
0957514990190204

Koerber, S., & Osterhaus, C. (2019). Individual differences in early
scientific thinking: Assessment, cognitive influences, and their
relevance for science learning. Journal of Cognition and Devel-
opment, 20(4), 510-533. https://doi.org/10.1080/15248372.2019.
1620232

Krapp, A. (1999). Interest, motivation and learning: An educational-
psychological perspective. European Journal of Psychology of
Education, 14(1), 23-40. https://doi.org/10.1007/BF03173109

@ Springer


https://doi.org/10.1037/0012-1649.43.6.1579
https://doi.org/10.1037/0012-1649.43.6.1579
https://doi.org/10.1002/sce.3730780104
https://doi.org/10.1016/j.ecresq.2009.10.003
https://doi.org/10.1016/j.ecresq.2009.10.003
https://doi.org/10.1146/annurev.psych.53.100901.135153
https://doi.org/10.1146/annurev.psych.53.100901.135153
https://doi.org/10.1007/s11165-022-10077-3
https://doi.org/10.1007/s11165-022-10077-3
https://doi.org/10.1006/jvbe.1999.1743
https://doi.org/10.1037/0012-1649.38.4.519
https://doi.org/10.1007/s10643-006-0123-x
https://doi.org/10.1007/s10643-006-0123-x
https://doi.org/10.1016/j.ecresq.2004.01.004
https://doi.org/10.1037/0022-3514.74.2.435
https://doi.org/10.1037/0022-3514.74.2.435
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1080/1350293X.2020.1836588
https://doi.org/10.1080/1350293X.2020.1836588
https://doi.org/10.1080/10409280802595441
https://doi.org/10.1080/10409280802595441
https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1080/096697600111761
https://doi.org/10.1080/096697600111761
https://doi.org/10.2307/1170506
https://doi.org/10.2307/1170506
https://doi.org/10.1007/s10643-021-01231-z
https://doi.org/10.1002/cd.113
https://doi.org/10.1002/cd.113
https://doi.org/10.1037/0022-3514.63.6.932
https://doi.org/10.1111/1467-8624.7402020
https://doi.org/10.1111/1467-8624.7402020
https://doi.org/10.1016/j.cogdev.2004.03.001
https://doi.org/10.1016/j.cogdev.2004.03.001
https://doi.org/10.1016/j.cedpsych.2005.10.002
https://doi.org/10.1016/j.cedpsych.2005.10.002
https://doi.org/10.1016/j.ecresq.2021.04.004
https://doi.org/10.1016/j.ecresq.2021.04.004
https://doi.org/10.1080/09500693.2020.1808908
https://doi.org/10.1080/09500693.2020.1808908
https://doi.org/10.1080/09669760120086929
https://doi.org/10.1080/09669760120086929
https://doi.org/10.1080/0957514990190204
https://doi.org/10.1080/0957514990190204
https://doi.org/10.1080/0957514990190204
https://doi.org/10.1080/0957514990190204
https://doi.org/10.1080/15248372.2019.1620232
https://doi.org/10.1080/15248372.2019.1620232
https://doi.org/10.1007/BF03173109

890

Early Childhood Education Journal (2026) 54:877-891

Leibham, M. B., Alexander, J. M., & Johnson, K. E. (2013). Science
interests in preschool boys and girls: Relations to later self-con-
cept and science achievement. Science Education, 97(4), 574-593.
https://doi.org/10.1002/sce.21066

Leichtman, M. D., Camilleri, K. A., Pillemer, D. B., Amato-Wierda,
C. C., Hogan, J. E., & Dongo, M. D. (2017). Talking after school:
Parents’ conversational styles and children’s memory for a science
lesson. Journal of Experimental Child Psychology, 156, 1-15.
https://doi.org/10.1016/j.jecp.2016.11.002

Lewis, R. W., & Farkas, G. (2017). Using an opportunity-propensity
framework to estimate individual-, classroom-, and school-level
predictors of middle school science achievement. Contemporary
Educational Psychology, 51, 185-197. https://doi.org/10.1016/].
cedpsych.2017.08.003

Ma, X., Shen, J., Krenn, H. Y., Hu, S., & Yuan, J. (2016). A meta-anal-
ysis of the relationship between learning outcomes and parental
involvement during early childhood education and early elemen-
tary education. Educational Psychology Review, 28, 771-801.
https://doi.org/10.1007/s10648-015-9351-1

Maier, M. F., Greenfield, D. B., & Bulotsky-Shearer, R. J. (2013).
Development and validation of a preschool teachers’ attitudes and
beliefs toward science teaching questionnaire. Early Childhood
Research Quarterly, 28(2), 366-378. https://doi.org/10.1016/j.
ecresq.2012.09.003

Mantzicopoulos, P., & Patrick, H. (2010). “The seesaw is a machine
that goes up and down”: Young children’s narrative responses to
science-related informational text. Early Education and Develop-
ment, 21, 412-444. https://doi.org/10.1080/10409281003701994

Mantzicopoulos, P., Patrick, H., & Samarapungavan, A. (2008). Young
children’s motivational beliefs about learning science. Early
Childhood Research Quarterly, 23(3), 378-394. https://doi.org/
10.1016/j.ecresq.2008.04.001

Mantzicopoulos, P., Patrick, H., & Samarapungavan, A. (2013). Sci-
ence literacy in school and home contexts: Kindergarteners’ sci-
ence achievement and motivation. Cognition and Instruction, 31,
62-119. https://doi.org/10.1080/07370008.2012.742087

Miller, S. A. (1988). Parents’ beliefs about children’s cognitive devel-
opment. Child Development, 59(2), 259-285. https://doi.org/10.
2307/1130311

Miller, S. A. (1995). Parents’ attributions for their children’s behavior.
Child Development, 66(6), 1557-1584. https://doi.org/10.2307/
1131897

Morgan, P. L., Farkas, G., Hillemeier, M. M., & Maczuga, S. (2016).
Science achievement gaps begin very early, persist, and are largely
explained by modifiable factors. Educational Researcher, 45(1),
18-35. https://doi.org/10.3102/0013189X16633182

Morgan, P. L., Farkas, G., Oh, Y., & Hillemeier, M. M. (2024). Execu-
tive functions, oral vocabularies, and early literacy skills mediate
sociodemographic gaps in mathematics and science achievement
during elementary school. Learning and Individual Differences,
112, 102447. https://doi.org/10.1016/j.1indif.2024.102447

Mplus user’s guide (Version 6.12). Muthen & Muthen.

Nayfeld, I., Brenneman, K., & Gelman, R. (2011). Science in the class-
room: Finding a balance between autonomous exploration and
teacher-led instruction in preschool settings. Early Education and
Development, 22(6), 970-988. https://doi.org/10.1080/10409289.
2010.507496

Neitzel, C. L., Alexander, J. M., & Johnson, K. E. (2019). The emer-
gence of children’s interest orientations during early childhood:
When predisposition meets opportunity. Learning, Culture and
Social Interaction, 23, 100271. https://doi.org/10.1016/j.1cs1.2019.
01.004

Oppermann, E., Brunner, M., Eccles, J. S., & Anders, Y. (2018).
Uncovering young children’s motivational beliefs about learning

@ Springer

science. Journal of Research in Science Teaching, 55(3), 399—421.
https://doi.org/10.1002/tea.21424

Patrick, H., & Mantzicopoulos, P. (2015). Young children’s motiva-
tion for learning science. In K. C. Trundle & M. Sagkes (Eds.),
Research in early childhood science education (pp. 7-34).
Springer.

Patrick, H., & Mantzicopoulos, P. (2008). Teacher rating scale of chil-
dren’s motivation for science. Unpublished manuscript, Depart-
ment of Educational Studies, Purdue University, West Lafayette,
IN.

Patrick, H., Mantzicopoulos, P., & Samarapungavan, A. (2009). Moti-
vation for learning science in kindergarten: Is there a gender gap
and does integrated inquiry and literacy instruction make a differ-
ence. Journal of Research in Science Teaching, 46(2), 166-191.
https://doi.org/10.1002/tea.20276

Pendergast, E., Lieberman-Betz, R. G., & Vail, C. O. (2017). Attitudes
and beliefs of prekindergarten teachers toward teaching science
to young children. Early Childhood Education Journal, 45(1),
43-52. https://doi.org/10.1007/s10643-015-0761-y

Price, L. H., Bradley, B. A., & Smith, J. M. (2012). A comparison of
preschool teachers’ talk during storybook and information book
read-alouds. Early Childhood Research Quarterly, 27, 426-440.
https://doi.org/10.1016/j.ecresq.2012.02.003

R Development Core Team. (2012). R: A language and environment
for statistical computing. R Development Core Team.

Raynal, A., Lavigne, H., Goldstein, M., & Gutierrez, J. (2022). Starting
with parents: Investigating a multi-generational, media-enhanced
approach to support informal science learning for young children.
Early Childhood Education Journal, 50(5), 879-889. https://doi.
org/10.1007/s10643-021-01209-x

Rigney, J. C., & Callanan, M. A. (2011). Patterns in parent—child con-
versations about animals at a marine science center. Cognitive
Development, 26(2), 155-171. https://doi.org/10.1016/j.cogdev.
2010.12.002

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic
psychological needs in motivation, development, and wellness.
Guilford Press.

Sackes, M., Trundle, K. C., & Flevares, L. M. (2009). Using children’s
literature to teach standard-based science concepts in early years.
Early Childhood Education Journal, 36(5), 415-422. https://doi.
org/10.1007/s10643-009-0304-5

Sackes, M. (2014a). How often do early childhood teachers teach sci-
ence concepts? Determinants of the frequency of science teaching
in kindergarten. European Early Childhood Education Research
Journal, 22(2), 169-184. https://doi.org/10.1080/1350293X.2012.
704305

Sackes, M. (2014b). Parents who want their preK children to have sci-
ence learning experiences are outliers. Early Childhood Research
Quarterly, 29(2), 132—143. https://doi.org/10.1016/j.ecresq.2013.
11.005

Sackes, M., Flevares, L., & Trundle, K. C. (2010). Four- to six-year-
old children’s conceptions of the mechanism of rainfall. Early
Childhood Research Quarterly, 25(4), 536-546. https://doi.org/
10.1016/j.ecresq.2010.01.001

Sackes, M., Trundle, K. C., Bell, R. L., & O’Connell, A. A. (2011).
The influence of early science experience in kindergarten on chil-
dren’s immediate and later science achievement: Evidence from
the early childhood longitudinal study. Journal of Research in Sci-
ence Teaching, 48(2), 217-235. https://doi.org/10.1002/tea.20395

Sackes, M., Trundle, K. C., & Bell, R. L. (2013). Science learning
experiences in kindergarten and children’s growth in science per-
formance in elementary grades. Education and Science, 38(167),
112-125.

Sackes, M., Isitan, S., Avci, K., & Justice, L. M. (2016). Parents’ per-
ceptions of children’s literacy motivation and their home-literacy


https://doi.org/10.1002/sce.21066
https://doi.org/10.1016/j.jecp.2016.11.002
https://doi.org/10.1016/j.cedpsych.2017.08.003
https://doi.org/10.1016/j.cedpsych.2017.08.003
https://doi.org/10.1007/s10648-015-9351-1
https://doi.org/10.1016/j.ecresq.2012.09.003
https://doi.org/10.1016/j.ecresq.2012.09.003
https://doi.org/10.1080/10409281003701994
https://doi.org/10.1016/j.ecresq.2008.04.001
https://doi.org/10.1016/j.ecresq.2008.04.001
https://doi.org/10.1080/07370008.2012.742087
https://doi.org/10.2307/1130311
https://doi.org/10.2307/1130311
https://doi.org/10.2307/1131897
https://doi.org/10.2307/1131897
https://doi.org/10.3102/0013189X16633182
https://doi.org/10.1016/j.lindif.2024.102447
https://doi.org/10.1080/10409289.2010.507496
https://doi.org/10.1080/10409289.2010.507496
https://doi.org/10.1016/j.lcsi.2019.01.004
https://doi.org/10.1016/j.lcsi.2019.01.004
https://doi.org/10.1002/tea.21424
https://doi.org/10.1002/tea.20276
https://doi.org/10.1007/s10643-015-0761-y
https://doi.org/10.1016/j.ecresq.2012.02.003
https://doi.org/10.1007/s10643-021-01209-x
https://doi.org/10.1007/s10643-021-01209-x
https://doi.org/10.1016/j.cogdev.2010.12.002
https://doi.org/10.1016/j.cogdev.2010.12.002
https://doi.org/10.1007/s10643-009-0304-5
https://doi.org/10.1007/s10643-009-0304-5
https://doi.org/10.1080/1350293X.2012.704305
https://doi.org/10.1080/1350293X.2012.704305
https://doi.org/10.1016/j.ecresq.2013.11.005
https://doi.org/10.1016/j.ecresq.2013.11.005
https://doi.org/10.1016/j.ecresq.2010.01.001
https://doi.org/10.1016/j.ecresq.2010.01.001
https://doi.org/10.1002/tea.20395

Early Childhood Education Journal (2026) 54:877-891

891

practices: What’s the connection? European Early Childhood
Education Research Journal, 24(6), 857-872. https://doi.org/10.
1080/1350293X.2014.996422

Sackes, M., Trundle, K. C., & Shaheen, M. (2019). Profiling parental
orientation to early childhood curriculum. European Early Child-
hood Education Research Journal, 27(5), 662—-674. https://doi.
org/10.1080/1350293X.2019.1651969

Serbin, L. A., Poulin-Dubois, D., Colburne, K. A., Sen, M. G., & Eich-
stedt, J. A. (2001). Gender stereotyping in infancy: Visual prefer-
ences for and knowledge of gender-stereotyped toys in the second
year. International Journal of Behavioral Development, 25(1),
7-15. https://doi.org/10.1080/01650250042000078

Shirefley, T. A., Castafieda, C. L., Rodriguez-Gutiérrez, J., Callanan,
M. A., & Jipson, J. (2020). Science conversations during family
book reading with girls and boys in two cultural communities.
Journal of Cognition and Development, 21(4), 551-572. https://
doi.org/10.1080/15248372.2020.1797750

Siegel, D. R., Esterly, J., Callanan, M. A., Wright, R., & Navarro, R.
(2007). Conversations about science across activities in Mexican-
descent families. International Journal of Science Education,
29(12), 1447-1466. https://doi.org/10.1080/09500690701494100

Simpkins, S. D., Davis-Kean, P. E., & Eccles, J. S. (2005). Parents’
socializing behavior and children’s participation in math, science,
and computer out-of-school activities. Applied Developmental Sci-
ence, 9(1), 14-30. https://doi.org/10.1207/s1532480xads0901_3

Spelke, E. S. (2005). Sex differences in intrinsic aptitude for mathemat-
ics and science? A Critical Review. American Psychologist, 60(9),
950-958. https://doi.org/10.1037/0003-066X.60.9.950

Strickler-Eppard, L., Czerniak, C. M., & Kaderavek, J. N. (2019).
Families’ capacity to engage in science inquiry at home through
structured activities. Early Childhood Education Journal, 47,
653-664. https://doi.org/10.1007/s10643-019-00958-0

Sundberg, B., Areljung, S., Due, K., Ekstrom, K., Ottander, C., &
Tellgren, B. (2018). Opportunities for and obstacles to science in
preschools: Views from a community perspective. International
Journal of Science Education, 40(17), 2061-2077. https://doi.org/
10.1080/09500693.2018.1518615

Tenenbaum, H., & Callanan, M. (2008). Parents’ science talk to their
children in Mexican-descent families residing in the United States.
International Journal of Behavioral Development, 32, 1-12.
https://doi.org/10.1177/0165025407084046

Tenenbaum, H. R., & Leaper, C. (2003). Parent-child conversations
about science: The socialization of gender inequities? Develop-
mental Psychology, 39, 34—47. https://doi.org/10.1037/0012-1649.
39.1.34

Tenenbaum, H. R., Snow, C. E., Roach, K., & Kurland, B. (2005).
Talking and reading science: Longitudinal data on sex differences
in mother—child conversations in low-income families. Journal of
Applied Developmental Psychology, 26, 1-19. https://doi.org/10.
1016/j.appdev.2004.10.004

Tracy, D. M. (1987). Toys, spatial ability, and science and mathematics
achievement: Are they related? Sex Roles, 17, 115-138. https://
doi.org/10.1007/BF00287620

Weiner, B. (1992). Human motivation: Metaphors, theories, and
research. Sage.

Wigfield, A., & Eccles, J. S. (1994). Children’s competence beliefs,
achievement values, and general self-esteem: Change across ele-
mentary and middle school. Journal of Early Adolescence, 14(2),
107-138. https://doi.org/10.1177/027243169401400203

Wigfield, A., Eccles, J. S., Yoon, K. S., Harold, R. D., Arbreton, A.J.
A., Freedman-Doan, C., & Blumenfeld, P. C. (1997). Change in
children’s competence beliefs and subjective task values across the
elementary school years: A 3-year study. Journal of Educational
Psychology, 89, 451-469. https://doi.org/10.1037/0022-0663.
89.3.451

Zady, M. F., & Portes, P. R. (2001). When low-SES parents cannot
assist their children in solving science problems. Journal of Edu-
cation for Students Placed at Risk, 6(3), 215-229. https://doi.org/
10.1207/S15327671ESPR0603_4

Zucker, T. A., Montroy, J., Master, A., Assel, M., McCallum, C., &
Yeomans-Maldonado, G. (2021). Expectancy-value theory & pre-
school parental involvement in informal STEM learning. Journal
of Applied Developmental Psychology, 76, 101320. https://doi.
org/10.1016/j.appdev.2021.101320

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1080/1350293X.2014.996422
https://doi.org/10.1080/1350293X.2014.996422
https://doi.org/10.1080/1350293X.2019.1651969
https://doi.org/10.1080/1350293X.2019.1651969
https://doi.org/10.1080/01650250042000078
https://doi.org/10.1080/15248372.2020.1797750
https://doi.org/10.1080/15248372.2020.1797750
https://doi.org/10.1080/09500690701494100
https://doi.org/10.1207/s1532480xads0901_3
https://doi.org/10.1037/0003-066X.60.9.950
https://doi.org/10.1007/s10643-019-00958-0
https://doi.org/10.1080/09500693.2018.1518615
https://doi.org/10.1080/09500693.2018.1518615
https://doi.org/10.1177/0165025407084046
https://doi.org/10.1037/0012-1649.39.1.34
https://doi.org/10.1037/0012-1649.39.1.34
https://doi.org/10.1016/j.appdev.2004.10.004
https://doi.org/10.1016/j.appdev.2004.10.004
https://doi.org/10.1007/BF00287620
https://doi.org/10.1007/BF00287620
https://doi.org/10.1177/027243169401400203
https://doi.org/10.1037/0022-0663.89.3.451
https://doi.org/10.1037/0022-0663.89.3.451
https://doi.org/10.1207/S15327671ESPR0603_4
https://doi.org/10.1207/S15327671ESPR0603_4
https://doi.org/10.1016/j.appdev.2021.101320
https://doi.org/10.1016/j.appdev.2021.101320

	Parental Motivational Beliefs Predict Science Learning Opportunities in Early Years
	Abstract
	Beliefs About Children’s Interests in Science and Competence to Learn Science
	Home Science Resources and Conversations
	Parental Priorities for Science
	Theoretical Framework
	Purpose of the Study

	Methods
	Sample
	Data Collection
	Instruments
	Perceived Science Motivation for Children-Parents Form (PSMC-P)
	Parental Expectation and Support for Learning Science Questionnaire (PEQ)

	Data Analysis

	Results
	Psychometric Properties of the Perceived Science Motivation for Children-Parents Form (PSMC-P)
	Psychometric Properties of the Home Science Resources Scale
	Comparison of Motivational Beliefs and Home Science Resources Scores
	Home Science Talks
	Parental Priorities for Science
	Motivational Beliefs and Early Science Learning Opportunities

	Discussion
	References




