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Early education provides an important, lasting foun-
dation for future learning both in the skills and knowl-
edge developed and in the development of attitudes 
and approaches to learning (NICHD Early Child Care 
Research Network, 2002). Foundational knowledge, 
such as children's general knowledge and understanding 
of the world, and their curiosity to learn, develop from 
early learning experiences (Gottfried et al.,  2016), and 
the learning environment influences children's devel-
opment of academic skills (Burchinal et al., 2011). Early 
educational environments are becoming more academi-
cally focused and less play- based (Bassok et al., 2016) de-
spite the benefits of playful learning in early childhood 
(e.g., Hirsh- Pasek et al., 2009; Lillard et al., 2013; Zosh 
et al., 2018). One benefit of playful learning is that it is 
enjoyable (Zosh et al., 2018). Enjoyment of learning and 
school is related to students' curiosity and love of learn-
ing in both teacher- led and individual tasks (Wagner 
et al., 2020) and is associated with positive educational 
outcomes (Morris et al.,  2021; Shah et al.,  2018). Thus, 

understanding early influences on school enjoyment and 
readiness and how they develop is important (Stipek & 
Greene,  2001). Attitudes toward school are important 
for kindergarten adjustment but are infrequently stud-
ied (Daniels, 2014). We expand prior work by studying 
school enjoyment and general knowledge, including 
social studies and science, which aligns with children's 
curiosity about and desire to understand the world and 
other people. Specifically, this study explores the rela-
tionship between general knowledge and school enjoy-
ment from preschool to kindergarten.

School enjoyment

School enjoyment is a type of positive effect related to 
interest, curiosity, and learning (Ainley & Hidi, 2014; 
Lamnina & Chase,  2019; Litman & Spielberger,  2003; 
Pekrun et al., 2011), and is defined as positive feelings 
about participation in school (Ainley & Hidi, 2014). We 
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focus on school enjoyment in young children because 
it is a somewhat concrete concept (Borgers et al., 2004; 
Hoppe et al., 1995), while the meanings of related con-
structs such as curiosity are abstract even for teach-
ers (e.g., Spektor- Levy et al., 2013). Consistent with the 
Broaden and Build theory (Fredrickson,  1998), posi-
tive affect for learning, such as school enjoyment, can 
lead to an “upward spiral” of broadened cognition that 
further supports future positive affect (Fredrickson & 
Joiner, 2002). Fortunately, young children begin school 
with high levels of enjoyment toward school (Howse 
et al., 2003; Nurmi & Aunola, 2005).

Attending high- quality preschool prepares children 
for formal education, especially children most likely to 
begin school behind their peers (Phillips et al.,  2017). 
Evidence suggests that school enjoyment can sup-
port children's successful transition to kindergarten 
(Daniels,  2014). In a recent study using a three- item 
scale to measure preschool children's school enjoyment 
(Lichtenfeld et al., 2012; Ruzek et al., 2020), school en-
joyment related to other important motivational factors 
and learning orientations, including growth mindset, 
perceived academic competence, peer social skills, and 
task orientation (Ruzek et al., 2020). These associations 
provide potential explanations for the observed link be-
tween school enjoyment and achievement (e.g., Morris 
et al.,  2021), discussed further below. Importantly, en-
joyment is associated with academic achievement across 
populations (Ainley & Ainley,  2011), with a universal 
relation observed in all 68 PISA participating countries 
(Loderer et al.,  2020). Further, across different back-
grounds, psychometric testing of measures of enjoyment 
shows similar factor structure and conceptualization 
(Loderer et al., 2020). Despite measurement invariance 
cross- culturally, school enjoyment itself might be in-
fluenced by student characteristics, instructional char-
acteristics, and student– teacher relationships (Gorard 
& See,  2011). Broader culture may also influence the 
intensity of and associations between enjoyment and 
achievement (Li et al., 2021). Although enjoyment might 
be influenced by a broad range of factors (Frenzel 
et al.,  2007), this study focuses on the association be-
tween preschool and kindergarten school enjoyment and 
general knowledge in a diverse sample of low- income 
younger children, focusing on the bidirectional associa-
tions between school enjoyment and general knowledge, 
with some exploratory analysis of teacher and child 
characteristics.

School readiness and general knowledge

Early academic knowledge is a consistent, strong pre-
dictor of later academic success: it strongly predicts 
math skills, as well as reading and attention (Duncan 
et al., 2007). Opportunities to learn general knowledge, 
which includes humanities, social studies, and science, 

occur much less frequently than math and literacy instruc-
tion in early education (Bassok et al., 2016) despite find-
ings that knowledge about the world can support reading 
comprehension and even math performance (Grissmer 
et al.,  2010; Hirsch et al.,  2002; O'Reilly et al.,  2019). 
Further, the benefits of preschool on children's kinder-
garten general knowledge appear to be more persistent 
(i.e., continue to show stronger associations) than in 
more discrete domains like literacy (Ansari et al., 2020). 
Although general knowledge has long been argued to be 
essential to support broader learning across domains 
(Hirsch et al., 1988), it has not been a prominent topic of 
early education research. One exception is a study that 
showed that general knowledge was a strong predictor of 
later math learning over the variance explained by initial 
math ability, and an even stronger predictor of later lit-
eracy than early literacy ability, with general knowledge 
also associated with later science learning (Grissmer 
et al., 2010). This same study reported evidence that chil-
dren academically at risk for lower achievement show 
the largest deficit in general knowledge in cross- domain 
comparisons. Because general knowledge is associated 
with learning across domains, it could provide a type of 
supporting foundation of knowledge for future learning 
(e.g., Cabell & Hwang, 2020), yet there is a dearth of re-
search about it in the school readiness literature. Thus, 
general knowledge may have the potential to support 
broader learning and it is important to study to under-
stand its development.

Relation between school readiness and 
school enjoyment

Research indicates that students' learning- related be-
liefs and feelings develop early and are important for 
academic performance (Stipek & Ryan, 1997). For ex-
ample, school enjoyment at age 6 is associated with 
cross- discipline achievement 10 years later (Morris 
et al.,  2021). School enjoyment is related to the af-
fective components of curiosity, including “liking” 
or “enjoying” trying new things, which are associ-
ated with school readiness and learning (Lamnina & 
Chase, 2019; Litman, 2008; Shah et al., 2018), perhaps 
through promoting curiosity and higher engagement in 
more meaningful learning experiences, such as using 
constructive cognitive practices like making connec-
tions to material (both personal connections and across 
topics) or identifying gaps in one's knowledge and ask-
ing related questions (Chi & Wylie, 2014; Jirout, 2020; 
Jirout et al.,  2018). More generally, Sidi et al.  (2018) 
found that positive affect was associated with better 
cognitive processing. Further, positive feelings for 
learning and school are related to a more general valu-
ing of learning (Lazarus & Smith, 1988). Thus, school 
enjoyment could have reciprocal bidirectional positive 
relations with learning similar to those observed for 
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curiosity (Wade & Kidd,  2019). Several studies have 
explored these relations specifically measuring enjoy-
ment or more generally exploring enjoyment- related 
motivation (e.g., intrinsic motivation measured as lik-
ing learning).

Viljaranta et al. (2009) explored the direction of as-
sociations between feelings of enjoyment for math and 
literacy specifically with achievement. The relation be-
tween enjoyment and achievement was bidirectional, 
but only for math; the relation between literacy mo-
tivation and literacy achievement was not significant, 
even when assessed at the same time point (Viljaranta 
et al., 2009). Using binary levels of motivation (i.e., low, 
high), Nurmi and Aunola (2005) found that math and 
reading achievement did not predict a change from one 
level of motivation to another over time. The research-
ers found that being in the “low- motivation” group 
was associated with future lower achievement in math, 
 although only between some time points. In a study of 
children from age 9 to 17, Gottfried et al.  (2007) ob-
served declines in both math achievement and math 
motivation, with early achievement directly relating 
to later achievement, but early motivation only indi-
rectly related to later motivation through its relation to 
achievement. In other words, evidence suggested that 
the decline in achievement contributed to the decline in 
enjoying math, but not the opposite pattern (Gottfried 
et al., 2007). Bidirectional associations between moti-
vation and achievement were found for younger chil-
dren, although the association of achievement with 
later motivation was observed to be more consis-
tent (Gottfried,  1990). Similarly, Aunola et al.  (2006) 
showed bidirectional and reciprocal associations be-
tween math motivation and performance in children 
from preschool through second grade.

Prior studies have not looked at general knowledge 
and school enjoyment, although there are several reasons 
to expect an association between them. First, general 
knowledge involves social and natural science learning, 
which are academic topics that children across ages are 
most curious about (Post & Walma van der Molen, 2018), 
and, thus, might lead to higher enjoyment for learn-
ing. Second, general knowledge involves developing a 
broader understanding across domains through the ex-
ploration of ideas and spaces, which is more aligned with 
the ways that young children approach and learn about 
their world (Gopnik,  2012). Third, general knowledge 
seems to support learning across other domains, includ-
ing math and literacy, and so prior observed relations 
between different domains and enjoyment are likely to 
generalize (Grissmer et al.,  2010). In addition, school 
enjoyment likely promotes greater learning for general 
knowledge by providing more motivation for learning 
and more effective cognitive engagement (Jirout, 2020), 
as well as more creative, flexible thinking (Fredrickson & 
Joiner, 2002). For these reasons, and to address the lack 
of research on the development of general knowledge, we 

were interested in exploring the relations between school 
enjoyment and general knowledge specifically.

Current study

The current study tested whether preschool enjoyment and 
general knowledge were respectively associated with kin-
dergarten enjoyment and general knowledge, adjusting for 
preschool levels of each variable and other student back-
ground characteristics. We designed our study to test the 
hypothesis that school enjoyment and general knowledge 
at both preschool and kindergarten would significantly 
correlate. Because little research has been conducted on 
general knowledge, and there are inconsistencies between 
the direction of the relations between school enjoyment 
and other academic domains, we did not state specific 
 hypotheses about the direction of the relation we were test-
ing. Thus, although the analyses conducted were planned 
a priori, they were considered exploratory.

M ETHODS

Participants

Participants were children in preschool (Mage = 55 months, 
SD = 3.5; N = 1384; 50% female), who were followed into 
kindergarten (Mage = 61 months, SD = 3.5; N = 1348; 50% 
female) and have continued participation in a larger 
longitudinal study with unrelated research questions. 
Participation took place in publicly- funded preschools 
(2016– 2017) and kindergartens (2017– 2018) in a large 
mid- Atlantic U.S. school district. Participants in the 
publicly- funded preschool were classified as economically 
disadvantaged (200% of the federal poverty level), and by 
kindergarten, 83% of these students were eligible for free 
lunch with 14% eligible for reduced fee lunch. Students 
came from a diverse range of racial- ethnic backgrounds 
(58.5% Hispanic, 17% Black, 10% Asian, 10% White, 3% 
multiracial, and 2% another background). Approximately 
21% of students spoke English at home, 55% spoke Spanish, 
and 24% spoke a different language. The sample selected 
for this study was of convenience, as the data analyzed 
were from an ongoing longitudinal study (see Supporting 
Information for additional information).

Materials and procedures

Participation took place in children‘s schools where 
they were individually assessed by a trained data collec-
tor. This study received approval from the Institutional 
Review Board at the University of Virginia (IRB- SBS 
#2355: “FP3: Fairfax Pre- K to Third Grade Project”) 
and all participants had informed parental consent (see 
Supporting Information for more information).
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General knowledge
During the individual session, children completed the 
Woodcock- Johnson III General Knowledge subtest, 
sections A (Science) and B (Social Studies). Each sec-
tion contained 28 items with a median reliability of .88 
in the age 5 to 19 range. Scores were computed using 
the Woodcock- Johnson III scoring calculator. In this 
analysis, we used the W scores, which are appropriate 
for estimating change over time because they provide 
a continuous, equal- interval scale (see the Supporting 
Information for more information).

School enjoyment
Children were given a verbal survey based on prior 
work by Ruzek et al. (2020) including a scale based on 
the Achievement Emotions Questionnaire— Elementary 
Students class- related enjoyment scale, originally 
validated in second-  and third- grade German and 
American samples focused on mathematics (Lichtenfeld 
et al.,  2012). A recent study demonstrated psychomet-
ric support for school enjoyment as an independent 
learning orientation that can be reliably measured in 
preschool- age children based on factor analysis, ex-
pected convergent associations, and demonstrated in-
variance and reliability (ω = .78; Ruzek et al., 2020; see 
Supporting Information). This scale included three items 
(Enjoy1— Is school fun? Enjoy2— Are you excited to go 
to school? Enjoy3— Do you enjoy school?). Children re-
sponded by pointing to a graphical scale with three sizes 
of circles, with the smallest indicating “a little bit”, the 
medium, “some,” and the largest, “a lot.”

We established scalar longitudinal measurement in-
variance, with a non- significant test (compared to the 
configural invariance model) showing no strong evi-
dence that the engagement construct is being measured 

differently across the two time points, indicating that 
the construct was measured similarly over time and that 
changes observed are true construct changes and not due 
to measurement artifacts (see Supporting Information 
for detailed methods). A comparison of the latent means 
at the two times showed kindergarten students' enjoy-
ment scores, on average, were .09 points lower than at 
preschool (note that the latent variables have mean 0, 
standard deviation 1). The 95% confidence interval of 
this difference was (−.19, .01), suggesting that kinder-
garten students are likely to report lower average school 
 engagement than preschool students (p = .08).

Analytical model

A two- time point cross- lagged panel model focused 
on the two constructs of interest— general knowl-
edge and school enjoyment— was used in this study 
(Rogosa, 1980; see Figure 1). This model estimates the 
association between the prior measurement of each 
construct at time t − 1 and the other construct at time 
t (cross- lagged paths) while simultaneously accounting 
for the stability of relations within the constructs over 
time (autoregressive paths). The relative strengths of the 
standardized cross- lagged paths are compared in these 
models to determine which variable has a stronger influ-
ence on the other (Hamaker et al., 2015). We treated the 
enjoyment construct as a latent variable measured by the 
three ordinal- scaled indicators with the factor loadings 
and item thresholds constrained to be equal at each time 
point (scalar invariance), providing an error- free meas-
urement of enjoyment. Our model adjusted for child and 
family characteristics at preschool, including the child's 
sex, age, and whether they receive reduced- price or free 

F I G U R E  1  Cross- lagged panel model results. Path coefficients– unstandardized estimate (standard error) standardized estimate. 
N = 1384. Model fit: χ2(df) = 149.84 (51), root mean square error of approximation = .04, comparative fit index = .96, Tucker– Lewis index = .95, 
standardized root mean square residual = .08. *p < .05, ***p < .001
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lunch as well as whether their family spoke Spanish at 
home (relative to English or another non- Spanish lan-
guage). Adjusting for these covariates at the preschool 
time point allows their associations with a child's scores 
at kindergarten to be indirect and assumes that covariate 
associations linger over time (Little, 2013; results did not 
differ when adjusting for covariates at both preschool 
and kindergarten, see the Table S1). Standard errors were 
computed using the Huber- White sandwich estimator to 
account for the nesting of children within kindergarten 
classrooms.

Missing data ranged from 0% to 19% depending on 
the variable, leading us to multiply and impute 40 data-
sets using an unrestricted (H1) variance- covariance 
model in Mplus (Asparouhov & Muthen, 2010). Analyses 
were carried out on the multiply imputed data in Mplus 
8.5 (Muthen & Muthen,  2018) using the weighted least 
squares means and variances estimator, which is appro-
priate for structural equation models (SEM) with large 
sample sizes (Nussbeck et al., 2006).

RESU LTS

Table  1 shows the means, standard deviations and the 
relevant polychoric, polyserial, and Pearson correla-
tion coefficients among the study variables. The enjoy-
ment items measured at preschool were significantly 
correlated with general knowledge at both preschool 
and kindergarten. In contrast, preschool general knowl-
edge only significantly correlated with one of the kin-
dergarten enjoyment items. General knowledge scores 
increased, on average, from preschool to kindergarten 
(Mpreschool = 440, SD = 14 to Mkindergarten = 451, SD = 16) 
and were strongly positively correlated (r = .69).

Results from the cross- lagged panel model esti-
mated from multiplied imputed data are shown in 
Figure  1. The autoregressive paths (directed arrows 
from a construct at preschool to the same construct at 
kindergarten) indicate the stability of the rank order 
of students from preschool to kindergarten. Focusing 
on the standardized autoregressive coefficients, the 
rank order of students was much more stable for gen-
eral knowledge than it was for enjoyment (bs = .70 and 
.31, respectively). Of most interest are the cross- lagged 
paths (directed arrows from a construct at preschool 
to the other construct at kindergarten), which indicate 
the extent to which one construct predicts change in 
the other construct while simultaneously adjusting 
for the prior score on the predicted construct (i.e., the 
autoregressive path). The standardized cross- lagged 
coefficients are compared in these models to deter-
mine “causal predominance,” (Hamaker et al.,  2015) 
although the causality is at best, Granger causality 
(Granger,  1969) because of preschool predating kin-
dergarten (temporal precedence) and not true causal-
ity due to random assignment to treatment and control 
groups (it would be impossible to randomly assign stu-
dents to levels of enjoyment or general knowledge). In 
this case, the cross- lagged path from preschool enjoy-
ment to kindergarten general knowledge is twice the 
size of the cross- lagged path from preschool general 
knowledge to kindergarten enjoyment (bs = .21 and  .09, 
respectively). This model fits the data well, meeting or 
exceeding commonly- cited thresholds for excellent 
model fit in SEM literature (Hu & Bentler, 1999).

Post- hoc exploratory analyses adjusted for teacher 
factors and compared models estimated separately for 
(a) boys and girls and (b) Spanish- speaking and non- 
Spanish- speaking children. Adjusting for teacher factors 

TA B L E  1  Correlations and descriptive statistics

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

1. Enjoy1- PreK 1

2. Enjoy2- PreK .56 1

3. Enjoy3- PreK .44 .56 1

4. Enjoy1- K .17 .18 .17 1

5. Enjoy2- K .21 .22 .18 .63 1

6. Enjoy3- K .11 .13 .08 .55 .56 1

7. GenK- PreK .12 .10 .19 .04 .05 0.08 1

8. GenK- K .12 .13 .23 .09 .10 .15 .69 1

9. Male .10 −.02 −.01 −.12 −.03 −.08 −.12 −.12 1

10. Age .04 .05 .00 .03 −.02 .00 .21 .15 −.01 1

11. Free lunch .00 −.01 .02 −.01 −.02 −.09 −.15 −.20 .06 .03 1

12. Reduced- fee lunch .04 .06 .01 .08 .01 .09 .11 .14 −.05 −.05 NA 1

13. Spanish language at home −.06 −.01 −.13 .09 .01 −.01 −.36 −.33 .03 .00 .23 −.14 1

Mean (SD) NA NA NA NA NA NA 439.63 (14) 450.90 (16) 50% 55 (3.5) 83% 14% 55%

Note: N = 1186. Bolded correlations are significantly different from 0 at p < .05. Except for age and general knowledge (GenK), all variables are categorical, and 
correlations among these variables were polychoric or polyserial (when involved with age or GenK).
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did not alter the key associations and were not significant 
except for a positive association between kindergarten 
teachers having majored in early childhood education 
and kindergarten general knowledge. Observed as-
sociations were similar to those in the original model 
(Figure  1) for subgroups with the exception that the 
General Knowledge at PreK to Enjoyment at K path was 
non- significant for boys and non- Spanish- speaking chil-
dren (see Tables S2 and S3).

DISCUSSION

Preschool provides important educational experiences 
that can determine the starting point for students' aca-
demic trajectories (Ansari et al.,  2021), including early 
attitudes about school and learning that are associ-
ated with later academic outcomes (Aunola et al., 2006; 
Morris et al., 2021). Research indicates the importance of 
both enjoyment and general knowledge for school readi-
ness and learning (Grissmer et al., 2010; Shah et al., 2018). 
We extend prior work by exploring the developmental 
patterns in these constructs over time, further explor-
ing bidirectional associations between school enjoyment 
and learning by using cross- lagged panel models, with 
specific methodological strengths of including a large 
and diverse sample, as well as studying a developmental 
period that is critically important for academic learning 
and a domain that is understudied in past research.

Results from the current study show bidirectional as-
sociations between general knowledge and enjoyment. 
Preschool general knowledge was associated with kinder-
garten enjoyment, adjusting for preschool enjoyment, and 
preschool enjoyment was associated with kindergarten 
general knowledge, adjusting for preschool general knowl-
edge. Importantly, the predictive strengths of the bidirec-
tional relations differed. The standardized coefficient for 
the association between preschool enjoyment and kinder-
garten general knowledge was double that between pre-
school general knowledge and kindergarten enjoyment. 
This is consistent with prior research showing cognitive 
benefits of positive affect in education (Sidi et al., 2018).

We kept our measure developmentally appropriate for 
preschool- age children by asking about familiar affects 
(i.e., fun/enjoy/excited rather than curiosity), and asked 
about school rather than learning because school is more 
concrete, but we believe that our measure may be an indi-
cator of children's epistemic curiosity, which is defined as 
seeking new information through “activity that is wholly 
enjoyable” (p. 1589, Litman, 2008). Both enjoyment and 
curiosity are positive epistemic emotions (Pekrun, 2011), 
and, similar to developmental patterns of enjoyment 
(e.g., Spinath & Spinath, 2005), young children are nat-
urally curious about their world and enjoy learning, but 
this can decline with schooling (Engel,  2013). Children 
perceive a disconnect between school and being curi-
ous by late elementary school, reporting lower relevance 

and enjoyment of learning related to curiosity (Post & 
Walma van der Molen, 2018, 2019). Our observed posi-
tive associations between school enjoyment and general 
knowledge are consistent with those observed between 
curiosity and knowledge (Wade & Kidd, 2019), and we 
suggest that future research should explore whether sup-
porting school enjoyment could support curiosity and 
learning (Lamnina & Chase, 2019; Shah et al., 2018) with 
the potential of long- term benefits for motivation and 
learning, especially for science (Gottfried et al., 2016).

The current study also suggests that, as would be 
expected, preschool general knowledge predicted kin-
dergarten general knowledge, and preschool enjoyment 
predicted kindergarten enjoyment, with a weaker asso-
ciation between preschool and kindergarten enjoyment 
than general knowledge. General knowledge is an im-
portant predictor of cross- domain learning but shows 
larger opportunity gaps at kindergarten than in other 
domains in at- risk populations (Grissmer et al.,  2010). 
Thus, it is important to try to intervene to improve gen-
eral knowledge to support school readiness. The weaker 
association and decline from preschool to kindergarten 
enjoyment suggests that there is malleability in enjoy-
ment, and the stronger bidirectional association from 
prek enjoyment to kindergarten general knowledge may 
suggest that supporting early enjoyment could have the 
potential to benefit both later enjoyment and support the 
development of general knowledge.

Perhaps surprisingly, our covariates (age, gender, in-
come status, Spanish- speaking) were unrelated to en-
joyment, suggesting a somewhat universal early positive 
affect for school. Associations between preschool and 
kindergarten enjoyment and general knowledge did not 
differ in models in which we adjusted for teacher factors, 
suggesting somewhat robust associations. We observed 
slight differences in the associations when examined sep-
arately by subgroups, with preschool general knowledge 
no longer associated with kindergarten enjoyment for 
children from non– Spanish- speaking homes or males. 
This might be due to greater uncertainty in the measures 
for those groups, and we hesitate to draw any conclu-
sions from these results as analyses were exploratory.

As with any study, there are several important lim-
itations to consider when interpreting the results. First, 
these results are correlational in that we did not manip-
ulate children's enjoyment or general knowledge at pre-
school. For a study of this scale, we could only include 
the single measure of enjoyment at each test time, and 
only the social studies and science subscales of general 
knowledge. Because our focus was to explore the student- 
level associations across time, we adjusted for classroom 
factors, so are not yet able to discuss what might be hap-
pening in classrooms to cause changes to enjoyment or 
general knowledge. It is especially important that fu-
ture research needs to examine the effects of culture, 
race and ethnicity, and classroom and school factors 
on children's enjoyment and learning (DeCuir- Gunby 
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& Williams- Johnson, 2014). Our study focused on low- 
income children attending publicly funded preschool, 
and had strong representation from linguistically diverse 
children, which we see as a strength, but does limit the 
generalizability of the results to this specific population.

Despite the limitations, this study provides a prelim-
inary exploration of the development of early school 
enjoyment and general knowledge from preschool to 
kindergarten. An important future direction is to ex-
plore factors that influence enjoyment and consider 
variations across subgroups. Enjoyment might be an 
important contributor to achievement and future career 
aspirations, which show differences in the subgroups 
in our exploratory analyses (i.e., females, Hispanic 
children; Riegle- Crumb et al.,  2011). Nevertheless, the 
potential to promote enjoyment to support students' 
general knowledge learning could have important ben-
efits. Recent work suggests that student- driven methods 
of learning in early education, such as play- based meth-
ods, are effective in supporting motivation and learning 
(Hirsh- Pasek & Golinkoff,  2011). Specifically, young 
children learn from guided play because their curiosities 
and interest drive the learning taking place, and future 
research should explore the benefits of promoting school 
enjoyment in early education with these methods (Hirsh- 
Pasek & Golinkoff,  2011; Jirout et al.,  2018). Because 
of the decline in curiosity and school enjoyment with 
schooling, and with contemporary changes in early ed-
ucation becoming less play- based (Bassok et al.,  2016), 
early education could be an important time to support 
students' curiosity by helping them find enjoyment in 
learning.

ACK NOW LEDGM EN TS
This work was supported by funding from the Institute 
of Education Sciences (R305N160021) awarded to 
Pianta, Vitiello, Whittaker, and Ruzek, and from the 
John Templeton Foundation (61461) and  the Jacobs 
Foundation to Jirout. We are grateful to Susan Engel for 
feedback and suggestions on an earlier version of this 
manuscript and to the large research team that contib-
uted to the data collection for this project. The data nec-
essary to reproduce the analyses presented here are not 
publicly accessible but the analytic code used is available 
from the second author and materials are available at 
http://doi.org/10.17910/ b7.1070 or by emailing the first au-
thor. The analyses presented here were not preregistered.

ORCI D
Jamie J. Jirout   https://orcid.org/0000-0003-4832-930X 
Erik Ruzek   https://orcid.org/0000-0002-0931-1951 
Virginia E. Vitiello   https://orcid.
org/0000-0003-4632-3879 
Jessica Whittaker   https://orcid.
org/0000-0002-6117-4579 
Robert C. Pianta   https://orcid.
org/0000-0002-6280-8051 

R E F ER E NC E S
Ainley, M., & Ainley, J. (2011). A cultural perspective on the struc-

ture of student interest in science. International Journal of 
Science Education, 33, 51– 71. https://doi.org/10.1080/09500 
693.2010.518640

Ainley, M., & Hidi, S. (2014). Interest and enjoyment. In R. Pekrun 
& L. Linnenbrink- Garcia (Eds.), International handbook of emo-
tions in education (pp. 215– 237). Routledge.

Ansari, A., Pianta, R. C., Whittaker, J. E., Vitiello, V., & Ruzek, E. 
(2021). Enrollment in public- prekindergarten and school read-
iness skills at kindergarten entry: Differential associations by 
home language, income, and program characteristics. Early 
Childhood Research Quarterly, 54, 60– 71. https://doi.org/10.1016/j.
ecresq.2020.07.011

Ansari, A., Pianta, R. C., Whittaker, J. V., Vitiello, V. E., & Ruzek, E. 
A. (2020). Persistence and convergence: The end of kindergar-
ten outcomes of pre- K graduates and their nonattending peers. 
Developmental Psychology, 56, 2027– 2039. https://doi.org/10.1037/
dev00 01115

Asparouhov, T., & Muthen, B. (2010). Multiple imputation with 
Mplus. Version 2, 25. MPlus Web Notes, 29, 238– 246.

Aunola, K., Leskinen, E., & Nurmi, J.- E. (2006). Developmental dy-
namics between mathematical performance, task motivation, 
and teachers' goals during the transition to primary school. 
British Journal of Educational Psychology, 76, 21– 40. https://doi.
org/10.1348/00070 9905X 51608

Bassok, D., Latham, S., & Rorem, A. (2016). Is kindergarten the new 
first grade? AERA Open, 2(1), 2332858415616358. https://doi.
org/10.1177/23328 58415 616358

Borgers, N., Hox, J., & Sikkel, D. (2004). Response effects in surveys on 
children and adolescents: The effect of number of response options, 
negative wording, and neutral mid- point. Quality & Quantity, 38, 
17– 33. https://doi.org/10.1023/B:QUQU.00000 13236.29205.a6

Burchinal, M., McCartney, K., Steinberg, L., Crosnoe, R., 
Friedman, S. L., McLoyd, V., & Pianta, R. (2011). Examining 
the black– white achievement gap among low- income chil-
dren using the NICHD study of early child care and youth 
development. Child Development, 82, 1404– 1420. https://doi.
org/10.1111/j.1467- 8624.2011.01620.x

Cabell, S. Q., & Hwang, H. (2020). Building content knowledge to 
boost comprehension in the primary grades. Reading Research 
Quarterly, 55, S99– S107. https://doi.org/10.1002/rrq.338

Chi, M. T. H., & Wylie, R. (2014). The ICAP framework: Linking 
cognitive engagement to active learning outcomes. Educational 
Psychologist, 49, 219– 243. https://doi.org/10.1080/00461 520.2014. 
965823

Daniels, D. H. (2014). Children's affective orientations in preschool 
and their initial adjustment to kindergarten. Psychology in the 
Schools, 51, 256– 272. /10.1002/pits.21748

DeCuir- Gunby, J., & Williams- Johnson, M. R. (2014). The influence 
of culture on emotions. Implications for education. In R. Pekrun 
& L. Linnenbrink-Garcia (Eds.), International handbook of emo-
tions in education (pp. 539– 557). Routledge.

Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, 
A. C., Klebanov, P., Pagani, L. S., Feinstein, L., Engel, M., 
Brooks- Gunn, J., Sexton, H., & Duckworth, K. (2007). School 
readiness and later achievement. Developmental Psychology, 43, 
1428– 1446. https://doi.org/10.1037/0012- 1649.44.1.217

Engel, S. (2013). The case for CURIOSITY. Educational Leadership, 
70, 36– 40.

Fredrickson, B. L. (1998). What good are positive emotions? Review 
of General Psychology, 2, 300– 319. https://doi.org/10.1037/108
9- 2680.2.3.300

Fredrickson, B. L., & Joiner, T. (2002). Positive emotions trigger up-
ward spirals toward emotional well- being. Psychological Science, 
13, 172– 175. https://doi.org/10.1111/1467- 9280.00431

Frenzel, A. C., Pekrun, R., & Goetz, T. (2007). Perceived learning 
environment and students' emotional experiences: A multilevel 

 14678624, 2023, 2, D
ow

nloaded from
 https://srcd.onlinelibrary.w

iley.com
/doi/10.1111/cdev.13878 by U

niversity O
f V

irginia A
lderm

an L
ibrary, W

iley O
nline L

ibrary on [17/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.17910/b7.1070
https://orcid.org/0000-0003-4832-930X
https://orcid.org/0000-0003-4832-930X
https://orcid.org/0000-0002-0931-1951
https://orcid.org/0000-0002-0931-1951
https://orcid.org/0000-0003-4632-3879
https://orcid.org/0000-0003-4632-3879
https://orcid.org/0000-0003-4632-3879
https://orcid.org/0000-0002-6117-4579
https://orcid.org/0000-0002-6117-4579
https://orcid.org/0000-0002-6117-4579
https://orcid.org/0000-0002-6280-8051
https://orcid.org/0000-0002-6280-8051
https://orcid.org/0000-0002-6280-8051
https://doi.org/10.1080/09500693.2010.518640
https://doi.org/10.1080/09500693.2010.518640
https://doi.org/10.1016/j.ecresq.2020.07.011
https://doi.org/10.1016/j.ecresq.2020.07.011
https://doi.org/10.1037/dev0001115
https://doi.org/10.1037/dev0001115
https://doi.org/10.1348/000709905X51608
https://doi.org/10.1348/000709905X51608
https://doi.org/10.1177/2332858415616358
https://doi.org/10.1177/2332858415616358
https://doi.org/10.1023/B:QUQU.0000013236.29205.a6
https://doi.org/10.1111/j.1467-8624.2011.01620.x
https://doi.org/10.1111/j.1467-8624.2011.01620.x
https://doi.org/10.1002/rrq.338
https://doi.org/10.1080/00461520.2014.965823
https://doi.org/10.1080/00461520.2014.965823
https://doi.org/10.1002/pits.21748
https://doi.org/10.1037/0012-1649.44.1.217
https://doi.org/10.1037/1089-2680.2.3.300
https://doi.org/10.1037/1089-2680.2.3.300
https://doi.org/10.1111/1467-9280.00431


e126 |   JIROUT et al.

analysis of mathematics classrooms. Learning and Instruction, 
17, 478– 493. https://doi.org/10.1016/j.learn instr uc.2007.09.001

Gopnik, A. (2012). Scientific thinking in young children: Theoretical 
advances, empirical research, and policy implications. Science, 
337, 1623– 1627. https://doi.org/10.1126/scien ce.1223416

Gorard, S., & See, B. H. (2011). How can we enhance enjoyment 
of secondary school? The student view. British Educational 
Research Journal, 37, 671– 690. https://doi.org/10.1080/01411 
926.2010.488718

Gottfried, A. E. (1990). Academic intrinsic motivation in young ele-
mentary school children. Journal of Educational Psychology, 82, 
525– 538. https://doi.org/10.1037/0022- 0663.82.3.525

Gottfried, A. E., Marcoulides, G. A., Gottfried, A. W., Oliver, P. H., 
& Guerin, D. W. (2007). Multivariate latent change modeling of 
developmental decline in academic intrinsic math motivation 
and achievement: Childhood through adolescence. International 
Journal of Behavioral Development, 31, 317– 327. https://doi.
org/10.1177/01650 25407 077752

Gottfried, A. E., Preston, K. S. J., Gottfried, A. W., Oliver, P. H., 
Delany, D. E., & Ibrahim, S. M. (2016). Pathways from paren-
tal stimulation of children's curiosity to high school science 
course accomplishments and science career interest and skill. 
International Journal of Science Education, 38, 1972– 1995. 
/10.1080/09500693.2016.1220690

Granger, C. W. (1969). Investigating causal relations by econometric 
models and cross- spectral methods. Econometrica: Journal of the 
Econometric Society, 37, 424– 438.

Grissmer, D., Grimm, K. J., Aiyer, S. M., Murrah, W. M., & Steele, J. 
S. (2010). Fine motor skills and early comprehension of the world: 
Two new school readiness indicators. Developmental Psychology, 
46, 1008– 1017. https://doi.org/10.1037/a0020104

Hamaker, E., Kuiper, R., & Grasman, R. (2015). A critique of the 
cross- lagged panel model. Psychological Methods, 20, 102– 116. 
https://doi.org/10.1037/a0038889

Hirsch, E. D., Jr., Kett, J. F., & Trefil, J. S. (1988). Cultural literacy: 
What every American needs to know. Vintage.

Hirsch, E. D., Kett, J. F., & Trefil, J. S. (2002). The new dictionary of 
cultural literacy. Houghton Mifflin Harcourt.

Hirsh- Pasek, K., & Golinkoff, R. M. (2011). The great balancing 
act: Optimizing core curricula through playful pedagogy. In 
E. E. Zigler, W. S. Gilliam, & W. Barnett (Eds.), The pre- K 
debates: Current controversies and issues. Paul H Brookes 
Publishing.

Hirsh- Pasek, K., Michnick Golinkoff, R., Berk, L. E., & Singer, D. 
(2009). A mandate for playful learning in preschool. https://doi.
org/10.1093/acpro f:oso/97801 95382 716.001.0001

Hoppe, M. J., Wells, E. A., Morrison, D. M., Gillmore, M. R., & 
Wilsdon, A. (1995). Using focus groups to discuss sensitive top-
ics with children. Evaluation Review, 19, 102– 114. https://doi.
org/10.1177/01938 41X95 01900105

Howse, R. B., Lange, G., Farran, D. C., & Boyles, C. D. (2003). 
Motivation and self- regulation as predictors of achieve-
ment in economically disadvantaged young children. The 
Journal of Experimental Education, 71, 151– 174. https://doi.
org/10.1080/00220 97030 9602061

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in co-
variance structure analysis: Conventional criteria versus new 
alternatives. Structural Equation Modeling: A Multidisciplinary 
Journal, 6, 1– 55. https://doi.org/10.1080/10705 51990 9540118

Jirout, J. J. (2020). Supporting early scientific thinking through cu-
riosity. Frontiers in Psychology, 11. https://doi.org/10.3389/
fpsyg.2020.01717

Jirout, J. J., Vitiello, V. E., & Zumbrunn, S. K. (2018). Curiosity in 
schools. In G. Gordon (Ed.), The new science of curiosity (pp. 
243– 265). Nova Science Publishers.

Lamnina, M., & Chase, C. C. (2019). Developing a thirst for knowl-
edge: How uncertainty in the classroom influences curios-
ity, affect, learning, and transfer. Contemporary Educational 

Psychology, 59, 101785. https://doi.org/10.1016/j.cedps ych.2019. 
101785

Lazarus, R. S., & Smith, C. A. (1988). Knowledge and appraisal in the 
cognition— Emotion relationship. Cognition & Emotion, 2, 281– 
300. https://doi.org/10.1080/02699 93880 8412701

Li, X., Han, M., Cohen, G. L., & Markus, H. R. (2021). Passion mat-
ters but not equally everywhere: Predicting achievement from 
interest, enjoyment, and efficacy in 59 societies. Proceedings of 
the National Academy of Sciences, 118. https://doi.org/10.1073/
pnas.20169 64118

Lichtenfeld, S., Pekrun, R., Stupnisky, R. H., Reiss, K., & Murayama, 
K. (2012). Measuring students' emotions in the early years: 
The achievement emotions questionnaire- elementary school 
(AEQ- ES). Learning and Individual Differences, 22, 190– 201. 
https://doi.org/10.1016/j.lindif.2011.04.009

Lillard, A. S., Lerner, M. D., Hopkins, E. J., Dore, R. A., Smith, E. 
D., & Palmquist, C. M. (2013). The impact of pretend play on 
children's development: A review of the evidence. Psychological 
Bulletin, 139(1), 1– 34. https://doi.org/10.1037/a0029321

Litman, J. A. (2008). Interest and deprivation factors of epistemic cu-
riosity. Personality and Individual Differences, 44(7), 1585– 1595. 
https://doi.org/10.1016/j.paid.2008.01.014

Litman, J. A., & Spielberger, C. D. (2003). Measuring epistemic cu-
riosity and its Diversive and specific components. Journal of 
Personality Assessment, 80, 75– 86. https://doi.org/10.1207/S1532 
7752J PA8001_16

Little, T. D. (2013). Longitudinal structural equation modeling. The 
Guilford Press.

Loderer, K., Gentsch, K., Duffy, M. C., Zhu, M., Xie, X., Chavarría, 
J. A., Vogl, E., Soriano, C., Scherer, K. R., & Pekrun, R. (2020). 
Are concepts of achievement- related emotions universal across 
cultures? A semantic profiling approach. Cognition and Emotion, 
34, 1480– 1488. https://doi.org/10.1080/02699 931.2020.1748577

Morris, T. T., Dorling, D., Davies, N. M., & Davey Smith, G. (2021). 
Associations between school enjoyment at age 6 and later educa-
tional achievement: Evidence from a UK cohort study. Npj Science 
of Learning, 6, 1– 9. https://doi.org/10.1038/s4153 9- 021- 00092 - w

Muthen, L. K., & Muthen, B. O. (2018). Mplus user's guide (8th ed.). 
Muthén & Muthén. https://www.statm odel.com/downl oad/users 
guide/ Mplus UserG uideV er_8.pdf

NICHD Early Child Care Research Network. (2002). Early child care 
and children's development prior to school entry: Results from 
the NICHD Study of Early Child Care. American Educational 
Research Journal, 39(1), 133– 164.

Nurmi, J.- E., & Aunola, K. (2005). Task- motivation during the first 
school years: A person- oriented approach to longitudinal data. 
Learning and Instruction, 15, 103– 122. https://doi.org/10.1016/j.
learn instr uc.2005.04.009

Nussbeck, F. W., Eid, M., & Lischetzke, T. (2006). Analysing 
multitrait– multimethod data with structural equation mod-
els for ordinal variables applying the WLSMV estimator: 
What sample size is needed for valid results? British Journal of 
Mathematical and Statistical Psychology, 59, 195– 213. https://doi.
org/10.1348/00071 1005X 67490

O'Reilly, T., Wang, Z., & Sabatini, J. (2019). How much knowledge 
is too Little? When a lack of knowledge becomes a barrier to 
comprehension. Psychological Science, 30, 1344– 1351. https://doi.
org/10.1177/09567 97619 862276

Pekrun, R. (2011). Emotions as Drivers of Learning and Cognitive 
Development. New Perspectives on Affect and Learning 
Technologies, 23– 39. https://doi.org/10.1007/ 978-1-4419-9625-1_3

Pekrun, R., Goetz, T., Frenzel, A. C., Barchfeld, P., & Perry, R. P. 
(2011). Measuring emotions in students’ learning and perfor-
mance: The Achievement Emotions Questionnaire (AEQ). 
Contemporary Educational Psychology, 36(1), 36– 48. https://doi.
org/10.1016/j.cedps ych.2010.10.002

Phillips, D. A., Lipsey, M. W., Dodge, K. A., Haskins, R., Bassok, 
D., Burchinal, M. R., & Weiland, C. (2017). Puzzling it out: The 

 14678624, 2023, 2, D
ow

nloaded from
 https://srcd.onlinelibrary.w

iley.com
/doi/10.1111/cdev.13878 by U

niversity O
f V

irginia A
lderm

an L
ibrary, W

iley O
nline L

ibrary on [17/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.learninstruc.2007.09.001
https://doi.org/10.1126/science.1223416
https://doi.org/10.1080/01411926.2010.488718
https://doi.org/10.1080/01411926.2010.488718
https://doi.org/10.1037/0022-0663.82.3.525
https://doi.org/10.1177/0165025407077752
https://doi.org/10.1177/0165025407077752
https://doi.org/10.1080/09500693.2016.1220690
https://doi.org/10.1037/a0020104
https://doi.org/10.1037/a0038889
https://doi.org/10.1093/acprof:oso/9780195382716.001.0001
https://doi.org/10.1093/acprof:oso/9780195382716.001.0001
https://doi.org/10.1177/0193841X9501900105
https://doi.org/10.1177/0193841X9501900105
https://doi.org/10.1080/00220970309602061
https://doi.org/10.1080/00220970309602061
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3389/fpsyg.2020.01717
https://doi.org/10.3389/fpsyg.2020.01717
https://doi.org/10.1016/j.cedpsych.2019.101785
https://doi.org/10.1016/j.cedpsych.2019.101785
https://doi.org/10.1080/02699938808412701
https://doi.org/10.1073/pnas.2016964118
https://doi.org/10.1073/pnas.2016964118
https://doi.org/10.1016/j.lindif.2011.04.009
https://doi.org/10.1037/a0029321
https://doi.org/10.1016/j.paid.2008.01.014
https://doi.org/10.1207/S15327752JPA8001_16
https://doi.org/10.1207/S15327752JPA8001_16
https://doi.org/10.1080/02699931.2020.1748577
https://doi.org/10.1038/s41539-021-00092-w
https://www.statmodel.com/download/usersguide/MplusUserGuideVer_8.pdf
https://www.statmodel.com/download/usersguide/MplusUserGuideVer_8.pdf
https://doi.org/10.1016/j.learninstruc.2005.04.009
https://doi.org/10.1016/j.learninstruc.2005.04.009
https://doi.org/10.1348/000711005X67490
https://doi.org/10.1348/000711005X67490
https://doi.org/10.1177/0956797619862276
https://doi.org/10.1177/0956797619862276
https://doi.org/10.1007/978-1-4419-9625-1_3
https://doi.org/10.1016/j.cedpsych.2010.10.002
https://doi.org/10.1016/j.cedpsych.2010.10.002


   | e127SCHOOL ENJOYMENT AND GENERAL KNOWLEDGE

current state of scientific knowledge on pre- kindergarten effects. A 
consensus statement. The Brookings Institution.

Post, T., & Walma van der Molen, J. H. (2018). Do children express cu-
riosity at school? Exploring children's experiences of curiosity in-
side and outside the school context. Learning, Culture and Social 
Interaction, 18, 60– 71. https://doi.org/10.1016/j.lcsi.2018.03.005

Post, T., & Walma van der Molen, J. H. (2019). Development and 
validation of a questionnaire to measure primary school chil-
dren's images of and attitudes towards curiosity (the CIAC 
questionnaire). Motivation and Emotion, 43, 159– 178. https://doi.
org/10.1007/s1103 1- 018- 9728- 9

Riegle- Crumb, C., Moore, C., & Ramos- Wada, A. (2011). Who wants 
to have a career in science or math? Exploring adolescents' future 
aspirations by gender and race/ethnicity. Science Education, 95, 
458– 476. https://doi.org/10.1002/sce.20431

Rogosa, D. (1980). A critique of cross- lagged correlation. Physcological 
Bulletin, 88, 245– 258. https://doi.org/10.1037/0033- 2909.88.2.245

Ruzek, E., Jirout, J., Schenke, K., Vitiello, V., Whittaker, J. V., & 
Pianta, R. (2020). Using self- report surveys to measure PreK 
children's academic orientations: A psychometric evaluation. 
Early Childhood Research Quarterly, 50, 55– 66. https://doi.
org/10.1016/j.ecresq.2018.10.012

Shah, P. E., Weeks, H. M., Richards, B., & Kaciroti, N. (2018). Early 
childhood curiosity and kindergarten reading and math aca-
demic achievement. Pediatric Research, 84, 380– 386. https://doi.
org/10.1038/s4139 0- 018- 0039- 3

Sidi, Y., Ackerman, R., & Erez, A. (2018). Feeling happy and (over)
confident: The role of positive affect in metacognitive processes. 
Cognition and Emotion, 32, 876– 884. https://doi.org/10.1080/02699 
931.2017.1346501

Spektor- Levy, O., Baruch, Y. K., & Mevarech, Z. (2013). Science 
and scientific curiosity in pre- school— The teacher's point of 
view. International Journal of Science Education, 35, 2226– 2253. 
https://doi.org/10.1080/09500 693.2011.631608

Spinath, B., & Spinath, F. M. (2005). Longitudinal analysis of the link 
between learning motivation and competence beliefs among el-
ementary school children. Learning and Instruction, 15, 87– 102. 
https://doi.org/10.1016/j.learn instr uc.2005.04.008

Stipek, D. J., & Greene, J. K. (2001). Achievement motivation in early 
childhood: Cause for concern or celebration. In Psychological 
perspectives on early childhood education: Reframing dilemmas in 
research and practice (pp. 64– 91). Erlbaum Associates.

Stipek, D. J., & Ryan, R. H. (1997). Economically disadvantaged 
preschoolers: Ready to learn but further to go. Developmental 
Psychology, 33, 711– 723. https://doi.org/10.1037/0012- 1649.33.4.711

Viljaranta, J., Lerkkanen, M.- K., Poikkeus, A.- M., Aunola, K., & 
Nurmi, J.- E. (2009). Cross- lagged relations between task motiva-
tion and performance in arithmetic and literacy in kindergarten. 
Learning and Instruction, 19, 335– 344. https://doi.org/10.1016/j.
learn instr uc.2008.06.011

Wade, S., & Kidd, C. (2019). The role of prior knowledge and curi-
osity in learning. Psychonomic Bulletin & Review, 26, 1377– 1387. 
https://doi.org/10.3758/s1342 3- 019- 01598 - 6

Wagner, L., Holenstein, M., Wepf, H., & Ruch, W. (2020). Character 
strengths are related to Students' achievement, flow experiences, 
and enjoyment in teacher- centered learning, individual, and 
group work beyond cognitive ability. Frontiers in Psycholology, 
11, 1324. https://doi.org/10.3389/fpsyg.2020.01324

Zosh, J. M., Hirsh- Pasek, K., Hopkins, E. J., Jensen, H., Liu, C., Neale, 
D., Solis, S. L., & Whitebread, D. (2018). Accessing the inacces-
sible: Redefining play as a spectrum. Frontiers in Psychology, 9. 
https://doi.org/10.3389/fpsyg.2018.01124

SU PPORT I NG I N FOR M AT ION
Additional supporting information can be found online 
in the Supporting Information section at the end of this 
article.

How to cite this article: Jirout, J. J., Ruzek, E., 
Vitiello, V. E., Whittaker, J., & Pianta, R. C. 
(2023). The association between and development 
of school enjoyment and general knowledge. Child 
Development, 94, e119–e127. https://doi.org/10.1111/
cdev.13878

 14678624, 2023, 2, D
ow

nloaded from
 https://srcd.onlinelibrary.w

iley.com
/doi/10.1111/cdev.13878 by U

niversity O
f V

irginia A
lderm

an L
ibrary, W

iley O
nline L

ibrary on [17/07/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.lcsi.2018.03.005
https://doi.org/10.1007/s11031-018-9728-9
https://doi.org/10.1007/s11031-018-9728-9
https://doi.org/10.1002/sce.20431
https://doi.org/10.1037/0033-2909.88.2.245
https://doi.org/10.1016/j.ecresq.2018.10.012
https://doi.org/10.1016/j.ecresq.2018.10.012
https://doi.org/10.1038/s41390-018-0039-3
https://doi.org/10.1038/s41390-018-0039-3
https://doi.org/10.1080/02699931.2017.1346501
https://doi.org/10.1080/02699931.2017.1346501
https://doi.org/10.1080/09500693.2011.631608
https://doi.org/10.1016/j.learninstruc.2005.04.008
https://doi.org/10.1037/0012-1649.33.4.711
https://doi.org/10.1016/j.learninstruc.2008.06.011
https://doi.org/10.1016/j.learninstruc.2008.06.011
https://doi.org/10.3758/s13423-019-01598-6
https://doi.org/10.3389/fpsyg.2020.01324
https://doi.org/10.3389/fpsyg.2018.01124
https://doi.org/10.1111/cdev.13878
https://doi.org/10.1111/cdev.13878

	The association between and development of school enjoyment and general knowledge
	Abstract
	School enjoyment
	School readiness and general knowledge
	Relation between school readiness and school enjoyment
	Current study

	METHODS
	Participants
	Materials and procedures
	General knowledge
	School enjoyment


	Analytical model

	RESULTS
	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


