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ABSTRACT ARTICLE HISTORY
Low academic achievements are predicted by early disadvantages. Received 10 January 2018
Because achievement gaps typically escalate with age, early efforts to Accepted 19 January 2019
prevent future academic disadvantages are called for. The current study
examines whether exposure to structured pre-academic activities in Early risk: .

; X arly risk; pre-academic
Early Childhood EdL.Jcatlon.and Care (EFEC) play a compensatory role for activities: ECEC: academic
the early academic achievements in school (teacher ratings and achievements; multilevel
screening tests of reading and math) of children who were at design
developmental (low receptive language), behavioral (high externalizing
behavior and low effortful control) and socio-economic (low maternal
education) risk in preschool. Using a sample of 934 children from the
longitudinal Behavioral Outlook Developmental Study to examine
between-school comparisons and within-school fixed effects models,
findings suggest that preschoolers with externalizing behaviors may
moderately benefit from structured pre-academic activities prior to
school entry. However, it is concluded that this pre-academic boost is
weak and may be limited to a short transition period from ECEC to school.

KEYWORDS

Introduction

The transition from Early Childhood Education and Care (ECEC) to more structured and formal
kindergarten and school settings involves an increased demand on children to regulate their focus
of attention, emotional responses and behaviors (Magnuson, Duncan, Lee, & Metzger, 2016; McClel-
land et al., 2007; Rimm-Kaufman & Pianta, 2000). Targeted pre-academic activities or programs
have been proposed to be effective in preparing preschoolers for the transition to school by stimulat-
ing skills relevant for this new formal learning context (Diamond, Barnett, Thomas, & Munro, 2007;
Gray, Carter, Briggs-Gowan, Jones, & Wagmiller, 2014; Weiland & Yoshikawa, 2013). Exposure to
pre-academic ECEC components may particularly benefit children who experience more challenges
than usual with the shift from ECEC to school settings (Rimm-Kaufman, Pianta, & Cox, 2000) and
who are at risk for future academic disadvantages, such as preschoolers at developmental (Beitchman
et al., 2001), behavioral (Arnold et al., 1999), or social risk (Duncan & Magnuson, 2013). If this is the
case, this calls for efforts to stimulate a developmental boost in this group of children in the transition
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from ECEC to school, which in turn might prevent unwanted stability in educational risk trajectories
(Heckman, 2006). In the current study, we examine whether pre-academic activities in ECEC help
promote early school academic performances for preschoolers at early risk.

Pre-Academic Activities in ECEC

Because early academic achievements is strongly predictive of later achievement and attainment
(Casillas et al., 2012; Duncan et al., 2007; Herbers et al., 2012), this speaks to the importance of iden-
tifying ways to close this gap early on and prior to school entry (McClelland, Acock, & Morrison,
2006). Despite modest effect sizes (Burchinal, Kainz, & Cai, 2011), process quality has consistently
been identified as a key “ingredient” in ECEC promoting positive child outcomes (Hamre, 2014).
However, what particular elements of that ingredient that needs to be pressed in order to stimulate
particular child behaviors and performances still needs to be examined. Because structural ECEC
quality features that are typically subject to policy regulations are only modestly related to process
quality (NICHD ECCRN, 2002), Duncan and Magnuson (2013) refer to curriculum and professional
development as potential policy levers deserving increased attention. In fact, studies examining the
impact of targeted programs suggest that it might be particularly effective to stimulate pre-academic
and cognitive regulation skills in order to prepare children for the transition to school (Diamond
et al., 2007; Gray et al., 2014; Weiland & Yoshikawa, 2013). This is supported by findings of longi-
tudinal associations between academic elements of school readiness skills and later school literacy
and math (Duncan et al., 2007), and cross-sectional associations found between advanced kindergar-
ten academic content and student learning (Claessens, Engel, & Curran, 2014). In sum, early child-
hood education programs can be an environmental booster for children at risk, calling for a focus on
intervention and outcome heterogeneity across subgroups (Duncan & Magnuson, 2013).

Educational Disadvantage in Children at Early Risk

Overall, preschoolers who struggle with structural and teacher-directed learning situations are at a
higher risk for lower pre-academic and academic outcomes in preschool and in the first years of
school (Bulotsky-Shearer & Fantuzzo, 2011; Bulotsky-Shearer, Fantuzzo, & McDermott, 2008).
Importantly, such early detriments in educational trajectories are not distributed in a random man-
ner, but are associated with social, developmental and behavioral risk factors. Some of the strongest
environmental predictors of the school readiness levels displayed by preschoolers prior to school
entry are socio-economic family factors. Research rooted in intentions to disrupt such risk processes
from unfolding show that preschool children at socio-demographic risk benefit both socially and
academically from enriched ECEC interventions programs (Bierman et al., 2008; Denham et al.,
2012) and show the largest gains of ECEC in general (Dearing, McCartney, & Taylor, 2009; Duncan
& Sojourner, 2013; Geoftroy et al., 2010; Love et al., 2003; Magnuson, Ruhm, & Waldfogel, 2007).
However, it remains to be examined whether particular pre-academic components of ECEC have
an enhanced impact for lower SES preschoolers in sociopolitical contexts with universal subsidized
and regulated ECEC.

Other strong predictors of children’s academic trajectories are early developmental or behavioral
risk. In fact, preschoolers with cognitive-linguistic delays or with problem behaviors are also at a
higher risk for future academic disadvantages. In particular, individual differences in early language
development and language-related pre-literacy skills in preschool is associated with early school
achievements (Beitchman et al., 2001), and especially reading (Catts, Herrera, Nielsen, & Bridges,
2015). Another robust finding in the literature is that high-quality ECEC is positively associated
with language competence (e.g., Lekhal, Zachrisson, Wang, Schjelberg, & von Soest, 2011; Melhuish,
2011; Li, Farkas, Duncan, Burchinal, & Vandell, 2012), and in some cases even into the early school
years (Belsky et al., 2007). However, there has been little focus on whether particular aspects of ECEC
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have any added implications for the academic readiness of children who show low language per-
formance scores.

Moreover, a substantial line of research has shown how children with early externalizing behaviors
display both lower levels of emergent academic skills (Arnold, Kupersmidt, Voegler-Lee, & Marshall,
2012; Curby, Brown, Bassett, & Denham, 2015; Doctoroft, Greer, & Arnold, 2006), and struggle with
adapting academically in the first years of school (Arnold et al., 2012; Bub, McCartney, & Willett, 2007;
Choi, Elicker, Christ, & Dobbs-Oates, 2016; Gray et al., 2014; McClelland et al., 2006; Raver, 2002).
Early externalizing behaviors comprise a range of behavioral indicators, such as aggression, hyperac-
tivity and inattention (Gray et al., 2014). Thus, in addition to the apparent problem behaviors, children
with high levels of externalizing behaviors often experience challenges with regulation skills important
for academic learning processes, such as attention and the ability to following instructions (Arnold
et al.,, 1999; Bub et al,, 2007; Rimm-Kaufman et al., 2000). It has been suggested that such behavioral
challenges would result in an unfavorable cycle of negative learning experiences over time, involving
both children’s ability to and interest in taking part in learning processes and teachers’ capability of
teaching the children (Arnold et al., 1999; Montroy, Bowles, Skibbe, & Foster, 2014).

To address the factors underlying relations between behavioral risks and poor academic perform-
ance, some researchers have examined different sub-components of externalizing behaviors to dis-
entangle their combined and unique prediction on school outcomes. No associations to moderate
associations have been reported between externalizing behaviors in Kindergarten and poor school
achievements later on, while attention problems in Kindergarten seem to a stronger predictor for
future poor academic achievements (Arnold et al, 2012; Duncan et al,, 2007; Gray et al., 2014;
Grimm, Steele, Mashburn, Burchinal, & Pianta, 2010). ECEC programs have been found to have
effective preventive effects on the externalizing behavior problems in and of itself when introducing
a level of practice that clearly and intensively focus on the children’s socio-emotional behaviors and
skills (see Schindler et al., 2015). Yet, based on the reports of later challenges with the structure of
formal learning situations, ECEC pre-academic activities might also provide important early experi-
ences with structural learning situations for this group of children. From a practice perspective, it is
essential to identify intervention components that are effective in boosting the later academic
achievements of children at risk, as well as understanding whether specific intervention components
are more or less effective for children with different risk profiles (i.e., environmental, developmental
and behavioral).

In line with others (Arnold et al., 1999, p. 593), we propose that “a key leverage point” in addres-
sing the behavioral and academic challenges of children at risk could be to increase their early pre-
academic receptiveness. More structured pre-academic activities provide experience with situations
that both require attentional and behavioral regulation and that address their pre-academic skills,
which essentially are prerequisites for early literacy and mathematics (e.g., such as language compre-
hension skills and informal mathematics knowledge). Studies have shown that such pre-academic
skills can effectively be targeted and promoted through early randomized interventions and struc-
tured programs (Rogde, Melby-Lervag, & Lervag, 2016). For example, though in the US, structured
programs promoting preschool spatial and numerical skills can prevent future school failure (Clem-
ents & Sarama, 2007). Such activities might therefore work as a transition leverage bridge between
ECEC and school settings and be particularly beneficial for children who show a greater need for
external structure in learning situations, enduring teachers and subsequently access to learning sub-
stance. In the context of the current study, we especially seek to address the degree to which pre-aca-
demic activities, that is, a curricullum with some focus on formal learning situations, have a
compensating role for later academic achievements in preschoolers at risk.

The Case of Norway

Norway provides a particularly relevant context to test this question, due to the universal and sub-
sidized ECEC program available from age 1, which is attended by 96% of all children the year prior to
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school. The teacher:child ratios (1:18 for 3-5-year-olds), with teachers being required to have a ter-
tiary degree in early childhood education, are regulated by law. Moreover, guidelines for staft:child
ratios (1:6 for 3-5-year-olds) are almost universally complied with. Thus, in typical cases, one tea-
cher works with two teaching assistants. All centers are required to follow the framework plan
(Ministry of Education and Research, 2006), which is a broad set of guidelines for the educational
content of ECEC centers, regarding pre-academic stimulation and skills, physical activity, and arts.
However, direct instructional activities are rather uncommon, the pedagogy is generally play-based
(Samuelsson & Carlsson, 2008), and preschoolers from 3 to 5 years of age usually attend ECEC
together in the same groups (Engel, Barnett, Anders, & Taguma, 2015). Although there are no
specific requirements for the content of pre-academic activities in the year prior to school entry,
it is common for 5-year-olds to spend some time in designated smaller groups a few hours a
week for school preparatory activities, with a curriculum or teaching plan designed by the teacher
(Gulbrandsen & Eliassen, 2013). However, the content and duration of these group-activities, and
the extent to which children are exposed to selected pre-academic activities such as writing, read-
ing, and other structured classroom activities, vary considerably between ECEC centers and can be
unrelated to ECEC structural quality features.

The associations between socioeconomic, developmental, and behavioral risks and poor academic
performance identified in the US research literature reviewed above, also seem present in Norway.
Although Norway is a country with less economic disparity compared to the US, there are reports of
considerable socio-economic achievements gaps in adolescence, for instance in PISA-scores, where
there is a 75% of a standard deviation difference between students from the lowest and highest socio-
economic backgrounds (OECD, 2016). Such gaps are also related to developmental risk in Norway,
and a recent study showed how Norway’s universal ECEC scale-up in particular led to improved
language outcomes for low-income children (Dearing, Zachrisson, Mykletun, & Toppelberg,
2018). Children performing low on receptive language tests prior to school entry are also in general
maintaining a lower score than their peers throughout the first years at school (Lervag & Aukrust,
2010; Melby-Lervag et al., 2012). In addition, a Norwegian report finds teacher-rated externalizing
behavior problems in primary school to be associated with poorer academic performance (Serlie,
1998), and children with low levels of cool self-regulation prior to school age tend to be rated
lower on academic abilities by their teachers after school entry (Backer-Grendahl, Neerde, &
Idsoe, 2019). This makes it paramount to identify ways in which to ensure positive outcomes for
these children, also in the Norwegian context.

While there exists socio-demographic selection into early ECEC in Norway as well (Sibley, Dear-
ing, Toppelberg, Mykletun, & Zachrisson, 2015; Zachrisson, Janson, & Nerde, 2013), it does not
seem to be systematic selection into the process- and instructional quality of the centers (Eliassen,
Zachrisson, & Melhuish, 2018). Given the relatively homogenous structural quality across centers
(Winsvold & Guldbrandsen, 2009), it is unlikely that there should be strong selection into centers
with a particularly focus on pre-academic activities. Yet, as is the case with all research on early edu-
cation programs and child outcomes (Duncan, Magnuson, & Ludwig, 2004) appropriate research
designs are needed to account for potential selection effects in Norway as well (e.g., Zachrisson,
Dearing, Lekhal, & Toppelberg, 2013).

The Current Study

In this study, we investigate whether exposure to pre-academic activities in ECEC (i.e., teacher
reports on activities directed at pre-literacy, -mathematics and -technology skills) would especially
boost the school achievements of children at developmental (low receptive language scores), behav-
ioral (high externalizing behavior and low effortful control) or socio-economic (low maternal edu-
cation) risks in preschool. The aims of the current study were therefore two-fold: To examine the (a)
unique and (b) combined impact of the risk indicators and ECEC school-preparatory activities (i.e.,
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in a pre-kindergarten period) on teachers” evaluations of children’s academic achievements in first
and second grade, and second grade scores on national screening tests.

Method
Study and Participants

Data are from the longitudinal Behavioral Outlook Norwegian Developmental Study (BONDS),
approved by the Regional Committee for Medical and Health Research Ethics and reported to the Nor-
wegian Social Science Data Services. The parents of 1931 eligible children (6 months of age and with at
least one Norwegian speaking parent) were informed about the study through child health clinics in five
Norwegian municipalities in 2006 (1 =433), 2007 (n = 529) and 2008 (n = 195). Of these, 1465 (76%)
agreed to be contacted, and 1159 (60%) agreed to participate. The retention rate is high, with 98% of
families participating at 1 year, 93% at 4, and 82% in first grade (approximately 6 years). Two families
left the study at an early stage and according to protocol had their data deleted. Neerde, Ogden, Janson,
and Zachrisson (2014) compared the participating families to anonymous records kept by the clinics on
the 1931 eligible families to the overall population statistics for Norway, and found few differences
between participating and eligible families on indicators such as child gender, birth order, parental
age, civil status or foreign birth country of the mother. However, fewer of the participating mothers
had only primary education compared with the eligible mothers. Moreover, compared with the general
population the participating families comprised more first-borns, as well as more mothers who were
married, European-born (see inclusion criteria above) and had higher education.

For the current analyses, we utilized data from the personal interviews with the parents at 6
months and 1 year (see description of the covariates), a language test at 4 years, ECEC teacher reports
at age 4, an interview with ECEC teachers at age 5, as well as teacher reports at the end of the first
terms of first and second grade (when the children were approximately 6 and 7). The analytical
sample for the current study consisted of the 932 children for whom we had obtained a valid school

Table 1. Descriptive Statistics of included variables (N =934).

Variables % Missing M (%) sD Min Max
Outcomes
Reading, teacher rep® 5.69 348 1.04 1 5
Math, teacher report® 6.33 3.60 0.93 1 5
Reading, screeningb 45.28 46.12 7.49 1 54
Math, screening® 4496 47.08 8.41 11 55
Reading, critical threshold® 4528 9.2)
Math, critical threshold® 44.96 (22.8)
Social skills® 5.69 3.23 A 1 5
Predictors
Pre-academic activities 0.0 0.00 0.21 —0.74 0.46
Externalizing behaviors 31.2 1.26 0.30 1 253
Receptive language 11.48 40.13 11.04 10 75
Effortful control 133 0.75 0.19 0.15 1
Low maternal education 0.9 (8.7)
Covariates (measured at 6 mo)
Boys 0.0 (51.7)
Preterm birth 1.93 (7.8)
Older siblings 0.8 (60.5)
Non-western immigrant 1.0 (5.6)
Western immigrant 1.0 (6.3)
Single parent household 0.8 (4.0)
Birth cohort 2006 0.0 (38.5)
Birth cohort 2007 0.0 (45.0)
Birth cohort 2008 0.0 (16.5)
®Average 1st and 2nd grade.
P2nd grade.

“1st grade.
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identifier in first grade; comprising 81% of the original sample (see Table 1 for more descriptive
information about the sample).

Variables

Outcome Variables

Late fall, towards the end of the first semesters of first and second grade, the teachers rated their chil-
dren on the academic competence subscale of the Social Skills Improvement System Rating Scales
(SSIS-RS; Gresham & Elliott, 2008). For the current analyses, we included two items capturing
the teacher’s rating of the children’s performance in reading and math, respectively. The children
were rated in terms of expectations for the grade level (for reading and math) on a 5-point scale
(1 =the lowest 10% of class, 2 =the next lowest 20%, 3 = the middle 40%, 4 = the next highest
20%, 5 = the highest 10%). Gresham and Elliott (2008) argue that there is high stability in how tea-
chers place children in the broad performance levels of the responses. Moreover, a meta-analysis of
73 studies found an over-all correlation of .63 between teachers’ ratings of student performance and
standardized test scores (Siidkamp, Kaiser, & Moller, 2012). We use the average of the first and
second grade ratings in reading and math, respectively, to get a more reliable measure of the chil-
dren’s performance in early school age than what one single rating would be. The first and second
grade ratings were correlated .66 for reading and .59 for math.

We also included screening tests of reading and math from second grade. The screening is issued
by the Norwegian Directorate for Education and Training, and was used as a formative assessment
by teachers in the spring of second grade to detect children with low proficiency (information avail-
able in Norwegian only: http://www.udir.no/eksamen-og-prover/prover/kartlegging-gs/). Thus, the
screenings are designed to be most sensitive to performance at the lower range, and the results
are therefore positively skewed. Nevertheless, the results from the screenings (which took place in
April) and the teacher ratings (which took place in November the previous year) were correlated
at .60 and .61 for reading and math, respectively. We also include the dichotomous measure of
whether children were below or above the critical threshold as defined by the test developers,
which reflects the intended use of the screening.

In our robustness checks, we included the first grade teacher rating of children’s social compe-
tence. We used the mean score of the full social competence scale from SSIS-RS (SSIS-RS; Gresham
& Elliott, 2008).

Predictor Variables

Pre-academic activities were measured by a scale consisting of 6 items from a telephone interview with
the teacher in each ECEC center responsible for the school preparatory activities in the center. The inter-
views were conducted in all known centers attended by children in the study in the last year prior to
school entry, by the end of the spring term. Thus, in some cases, three interviews were conducted
with centers for three consecutive years, if there were children in the center participating in the study
and starting school the following fall. The interview questions included teacher ratings about the extent
to which they emphasized various aspects of school-preparatory activities. For the purpose of this study,
we only included questions about activities with a clear pre-academic content. This included questions of
the degree to which (1 = not much, 2 = some, 3 = alot) the group worked systematically with the follow-
ing pre-academic activities: (1) Stimulation of language and concepts, (2) letters and reading, (3) playing
with script and writing, (4) being able to write their own name, (5) numbers, amounts and shapes, and (6)
use of information and communication technology and digital tools. A Confirmatory Factor Analysis
(CFA) was performed and indicated a good fit: CFI = .969, TLI = .948, RMSEA = .035, with standardized
factor loadings ranging from .3 to .5. Based on this model, factor scores were saved out in Stata 13 (Sta-
taCorp, 2013). This provided information on each individual’s placement on the latent factor (DiStefano,
Zhu, & Mindrila, 2009), weighted according to factor loadings and thresholds. This composite was used
as a continuous predictor.
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Externalizing behaviors were measured at 4 years by childcare teacher ratings using the complete
Caregiver-Teacher Report Form (C-TRF) of the Child Behavior Checklist for Ages 1.5-5 (Achenbach
& Rescorla, 2000). As there are no Norwegian norms, we used a raw mean score for our analyses
instead of T-scores. We used the full externalizing scale for our analyses, which was correlated .86
and .96 with the attention problems and aggressive behaviors subscales, respectively. These two sub-
scales were correlated .69 (.77 after correcting for attenuation of the two subscales with alphas of .88
(attention) and .91 (aggression), by dividing the observed correlation by the square root of the pro-
duct of the two scale reliabilities). Cronbach’s alpha for the full externalizing scale was .94.

Child receptive vocabulary at 4 years measured by the Norwegian version of the British Picture
Vocabulary Scale IT (BPVS-II; Dunn, Whetton, & Burley, 1997), which consists of 12 of the 14 original
sets, each with 12 subtasks (Lyster, Horn, & Rygvold, 2010). Of the 945 children tested, data for 14
children were deleted because of administration or punching errors. Ninety-three children should
have been tested on set 1, so missing on set 1 was estimated using the set 2 scores. Moreover, 2 children
were tested on an extra set and given a somewhat higher score, while 9 children should have been tested
further, and were credited a lower score than they should have. Given these small numbers, this should
not influence the distribution. We used a centered BPVS-II raw sum score in our analyses.

Effortful control at 4 years were measured by a battery of 4 effortful control tasks, based on
Kochanska, Murray, Jacques, Koenig, and Vandegeest (1996) and Mawby (2007). In the shape
task, children were presented with 12 cards and asked to name smaller shapes that were consistent
or inconsistent with surrounding larger shapes (scores ranged from 0 to 6, & = .88). In the circle task,
children drew along the line of a pre-drawn circle three times (for training, as slowly as possible, and
as fast as possible; scores ranged from 0 to 6, o =.87). In the whisper task, the children were pre-
sented with 12 cards with easily recognizable objects and were instructed to whisper the names of
the objects (scores ranged from 0 to 12, « =.99). In the gift delay task, children had to face a wall
and not speak or turn around, while the test leader pretended to wrap a surprise gift by making
noises with the cellophane paper (scores ranged from 0 to 10, a =.73). After each task score was
divided by the maximum score, a total mean score between 0 and 1 was calculated (see Backer-
Grendahl, Nerde, Ulleberg, & Janson, 2016, for more details).

Low maternal education was defined as less than complete high school (> 12 years) education (0 =
no, 1 =yes).

Covariates

We included the following child-related covariates: Child gender (Boys = 1), preterm birth (>3 weeks
before term date). To account for selection into ECEC, we included a number of family- or site-related
covariates reported at 6 months of age (i.e., prior to ECEC entry) previously found associated with
ECEC utilization (Zachrisson, Janson, et al., 2013). These included whether the child was living
with siblings (0 = no, 1 = yes), the mothers’ years of education (in all analyses not testing mother’s edu-
cation as key predictor), whether both the child’s parent had non-western or western immigrant back-
ground (0 = no, 1 = yes), and whether the child lived in a single-parent household (0 = no, 1 = yes).

Statistical Analyses

A major concern when estimating associations between ECEC factors and school outcomes is that
there are unobserved differences between schools or the ECEC centers attended by children in the
school’s catchment areas, or between children selecting into particular ECEC center, thus estimates
may be biased (e.g., Duncan et al., 2004). We therefore attempted to account for differential selection
by comparing children within schools, yet with different histories of school preparatory activities, by
estimating within-school fixed-effects models. The fixed-effects models estimate whether within-
school differences in teacher rated outcomes or results on the screening test vary as a function of
within-school differences in experiences of school preparatory activities prior to school entry (Alli-
son, 2009). The within-school fixed-effects models by design account for bias due to unobserved
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differential selection into schools (which in effect would refer to unobserved differences between
catchment areas for the schools).

The data structure was complex. Children were from three birth cohorts, and were clustered in
both ECEC centers and in schools. While we had indicators of ECEC centers and schools, we did
not have indicators of the separate classrooms in either of these. However, as data on school prepara-
tory activities were collected separately for each cohort in the study, there could be within-center/
school variability in these activities across cohorts. We therefore explored the intra-class correlations
of our two outcomes (reading and math) for three separate nesting variables; (1) ECEC center, (2)
ECEC center by cohort (i.e., by computing unique ECEC identifiers for each birth cohort of chil-
dren), and (3) school. ECEC center by cohort explained approximately 5% of the variance in reading
and math. Both ECEC center across birth cohorts and school explained less than 1% of variance in
the outcomes. For the within-school fixed-effects models, the fact that the within-school variability in
teacher rated outcomes were approximately the same as between schools allowed us to use schools as
unit of analysis for these models (Allison, 2009), while the rather low ICC at ECEC by cohort level,
combined with the fact that the 932 children attended 342 different ECEC by cohort groups, lead us
to ignore nesting at the ECEC level.

Because teacher reports and tests were taken from 3 cohorts of children, and taken at the same
time for all children in each cohort, we adjust analyses for dummies for birth year and quarter of
birth throughout the year.

For all analyses, we estimated effect sizes. We used partial correlation (r,,) which can be calculated
from each coefficient’s corresponding t-value, using the formula r = \/#2/(t?> + df).

Missing Values

Rates of missing data for our analytical sample can be seen in Table 1. We used the ice program for
multiple imputation (MI) in Stata 14 to estimate 20 sets of missing values (StataCorp, 2013), based
on all variables in Table 1 and auxilliary variables related to sampling (site, birth cohort). Interaction
terms were generated prior to imputation.

Results
Descriptive Analyses

Descriptive results for all variables included in the analyses are displayed in Table 1. Of particular
note is that the mean teacher rating of the outcomes reading and math were slightly above the
scale median of 3 on the 5-point scale (3.49, and 3.58, respectively). While the reading and math
screenings were skewed as expected, the percentages of children below the critical thresholds were
9.2 and 22.8, respectively. The school preparatory activities measure is a factor score, with the metric
reflecting variance in the strongest factor indicator (stimulation of language and concepts).

Teacher Rated Reading and Math - Main Effects and Interactions

In our first set of analyses, we tested whether differences between children in their average teacher
rated performance (across 1st and ond grade) within each school varied as a function of differences in
experiences with pre-academic activities in ECEC the year prior to school entry. We also included
the main effects of the key child predictor variables. As we display in Table 2, there was a moderate
association between pre-academic activities and teacher rated reading (r, =.08), which was statisti-
cally different from zero. The same was not true for teacher rated math (r,, =.04). All child level pre-
dictors were associated with both teacher rated reading and math, with effect sizes comparable across
the two outcomes, ranging from r,, = .09 for the association between effortful control and reading, to
rp=.18 for the association between language and both reading and math ratings.
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Table 2. Within-school fixed effects estimates of the associations between ECEC pre-academic activities and teachers’ evaluations
of child reading and math (N =932).

Models Reading Math
r est ((@)] r Est (@)
Main effects
Pre-academic activities .08 A4A3* (0.09, 0.76) .04 17 (—0.13, 0.46)
Externalizing behaviors 15 —.65%** (=0.92, —0.37) 14 —.56%%* (—0.82, —0.30)
Language 17 8% (0.11, 0.25) 18 J16*¥* (0.10, 0.23)
Effortful control .09 55%* (0.15, 0.94) .10 55%* (0.19, 0.92)
Low maternal education 12 — QTF*¥ (—=0.74,—0.21) 1 —41%* (—0.64, —0.17)

Note: All analyses are adjusted for covariates, gender, preterm birth, number of siblings, western and non-western non-Norwegian
background, maternal education, single parent household, age at testing at age 4, birth year and birth quarter.

*p < 05,

**p <.01.

***¥p <.001.

As a next step, we tested the assumption that pre-academic activities mattered more for children
with less favorable starting points for learning (i.e., more externalizing behavior, poorer language
and effortful control, and mothers with less than completed high-school education). We therefore
tested the interaction terms between these four predictor variables and pre-academic activities in sep-
arate models, with otherwise the same covariates as used in the main effect models, for each teacher
rated outcome. Across the eight models, two approached statistical significance when predicting read-
ing ratings; externalizing problems and effortful control (results not tabled). For the first of these, the
estimate for pre-academic activities was .44 (CI =.09, .79), for externalizing problems was —.66 (CI =
—.95, —.38), and for the interaction term was —1.70 (CI = —3.50, .09). For illustration, this interaction is
displayed in Figure 1(a). It shows that for children with low levels of externalizing problems (1 SD
below the mean) the teacher rated reading performance is unrelated to level of pre-academic activities.
However, for children with high levels of externalizing problems (1 SD above the mean), children who
experienced high levels of pre-academic activities are rated nearly 30% of an SD higher on reading. For
effortful control, the estimate for pre-academic activities was .44 (CI = .10, .78), for effortful control
was .59 (CI =.17,1.02), and for the interaction term was —1.66 (CI = —3.44, .12). As displayed in Figure
1(b) for effortful control, children with low levels (1 SD below the mean) were rated about 30% lower in
reading when having experiences with low levels of pre-academic activities compared to those having
experienced high levels. For children with high levels of effortful control, there were no differences in
teacher ratings of reading as a function of pre-academic activities.

As a final analytical step for teacher ratings, we wanted to test the specificity of the associations
and interactions reported above for academic achievement. One possible alternative explanation to
the buffering of such activities on academic achievement for children with externalizing behavior
would be that children who had the exposure would be more skilled or controlled in their behavior
in the classroom. This could bias teachers towards rating them higher on achievement compared to
less well-behaved counterparts. In an attempt to account for this, we re-estimated all the models
described above, but used a measure of social competence, rather than achievement as outcomes,
keeping in mind that our measure of school preparatory activities was restricted to pre-academic
activities. If these models yielded similar results as those estimated for achievement, this could either
be due to such a bias, or to spill-over effects from the academic to the social domain. In either case,
school preparatory activities were unrelated to social competence. This was true both in the main
effect model and when adding the interactions, the effect sizes were essentially null. It therefore
seems like the results reported above are specific for academic achievement.

Screening Tests for Reading and Math

We then tested similar models as those described above but included results from the screening
tests in reading and math in second grade as outcomes (both as continuous scores and
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Figure 1. Interactions of pre-academic activities and externalizing behaviors (a) and Effortful control (b) predicting teacher rated
reading.

dichotomous scores indicating critical levels of performance). In none of these models, testing
main effects or interactions, pre-academic activities were associated with test scores (results
not tabled). However, all the child level predictors were associated with test scores in predict-
able directions, and with effect sizes slightly smaller than those we reported for teacher rated
outcomes. It is notable, however, that these screenings were designed to identify children at
the lowest range of performance, and thus the scores at higher levels are not reliably
measured.
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Discussion

In the present study we found that, within the primarily play-oriented Norwegian ECEC curriculum,
children attending centers emphasizing structured pre-academic activities in the year prior to school
entry were rated more advanced in reading, but not in math, by their teachers in the first two years in
school. Moreover, children who at 4 years were rated by their ECEC teachers as having more exter-
nalizing behaviors, scored lower on the language and effortful control tests, and those who had
mothers with low education were rated less advanced in both reading and math. The within-school
fixed-effects models revealed that high emphasis on pre-academic activities in ECEC did only close
the gap in teacher rated performance in reading for children with externalizing problems or low
levels of effortful control. However, although our robustness checks indicated that our findings
were not a function of halo-effects (that children with externalizing problems who were exposed
to more pre-academic activities were better behaved in the classroom, and thus more liked by
their teachers), when using the screening tests in reading and math in second grade as outcomes,
pre-academic activities were no longer associated with early academic achievements in school, either
on overall or for the children at risk.

The Overall Role of Pre-Academic Activities and Early Risk for Later Achievements

Our emphasis on pre-academic activities in ECEC in the year prior to school entry was in part motiv-
ated by recent suggestions by Duncan and Magnuson (2013), that curriculum should be a potential
venue for exploring variations in outcomes of ECEC. This is in line with prior findings of positive
relations between academic content in preschool and in kindergarten and student learning (Claes-
sens et al., 2014; Jenkins et al., 2018). Our main effects models showed overall a small, but statistically
significant, association between pre-academic activities in ECEC and teacher rated reading, but not
math. This finding should be interpreted both in light of the fact that most of our items addressing
pre-academic activities addressed literacy related items (e.g., emphasis on letters and reading, playing
with script and writing), with only one item on math (numbers, amounts and shapes). Moreover,
anecdotal evidence suggests that first grade teachers in Norway heavily emphasize literacy in first
grade. Thus, as the academic emphasis in both ECEC and first grade is on literacy, stronger associ-
ations for this outcome seem reasonable. Importantly, pre-academic activities were not associated
with screening tests in reading and math in second grade. The reasons for this could be that these
screenings are intended to identify children at the lowest range of performance, and that the teacher
reports although crude still capture a broader range of academic performance. In any instance, the
inconsistent findings call for cautiousness in our conclusions about the role of pre-academic activi-
ties in Norwegian ECEC.

A premise for our study was that the preschoolers at risk would on average be rated lower by their
first- and second-grade teachers on academic performance. This was indeed the case in our data, and
is consistent with previous reports (e.g., Arnold et al., 2012; Beitchman et al., 2001; Gray et al., 2014;
Heckman, 2006). Even if the risk predictors were not significantly associated with screening tests in
reading and math in second grade, the associations were in predictable directions and with effect
sizes close to those for the teacher rated outcomes. Thus, we argue that these early risk factors should
be considered to be of practical importance (McCartney & Rosenthal, 2000).

Pre-Academic Activities — A Potential Boost for Some

Our most important finding was that pre-academic activities in ECEC might be particularly ben-
eficial for the future teacher ratings of reading skills of children who struggle with externalizing beha-
viors or low effortful control as preschoolers. This was not explained by a halo-effect. Nevertheless,
no interaction effects were found when examining screening tests of reading and math in second
grade. This leads us to speculate about probable mechanisms behind our inconsistent findings.
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Pre-academic activities in ECEC may familiarize children with the school setting and the content,
and thus provide more extensive opportunities for children who potentially have more problems
adapting to the teaching context of school. A probable candidate mechanism for explaining these
associations is self-regulation (e.g., Blair, Ursache, Greenberg, & Vernon-Feagans, 2015) also in Nor-
way (Backer-Grendahl et al.,, 2019). Previous research has found that self-regulation skills mediate
the associations between behavior problems and achievement (Montroy et al., 2014), and we find
here that both children with externalizing behaviors and low effortful control benefit from pre-aca-
demic activities in ECEC. Our results suggest that a curriculum including structured pre-academic
activities can be a particularly efficient educational transition bridge for preschoolers with such
behavioral risks.

This does not mean that the problem behaviors do not need to be targeted, but it might speak to a
need to consider domain specific interventions addressed at both the behavioral risks and the related
academic risks. While ECEC programs specifically addressing social skills training prevent externa-
lizing problems (Schindler et al., 2015), this does not necessary translate to academic outcomes (Bier-
man et al., 2008). In fact, we find that pre-academic activities were not predictive of the children’s
social skills, indicating that one gets better at what one practice. Thus, interventions involving struc-
tured academic teaching activities could be an intervention objective contributing to closing the edu-
cational gap between preschoolers with and without behavioral risk, more specifically. Our results,
seen in conjuncture with those of Schindler et al. (2015), suggest that a curriculum with some
emphasis on structured pre-academic activities combined with social skills training, may be a fruitful
way to avoid an unfavorable educational cycle for these children (Arnold et al., 1999).

Our results must be considered in light of the pedagogical context of ECEC in Norway. The Nor-
dic pedagogy has a particular emphasis on child-initiated activities and play and de-emphasis on
direct teacher instructions (Engel et al., 2015; Samuelsson & Carlsson, 2008). What is rated as strong
emphasis on pre-academic activities in this context may very well be rather common in many pre-
schools in, for instance, the U.S. In Norway such structured activities are usually restricted to a few
hours per week in the last year prior to school entry, so the vast amount of time children spend in
ECEC is dedicated to other and often child-initiated types of activities. Since most children in Nor-
way spend the full day, five days a week, in one ECEC center, the pre-academic activities they par-
ticipate in are most likely the ones that take place in the center. Yet, Norwegian ECEC teachers are
well educated, with a three-year tertiary (i.e., College-equivalent) degree in early childhood edu-
cation, in relatively small groups and with low child:staff ratios. Their work is guided by the
broad curriculum description called the framework plan (Ministry of Education and Research,
2006), which emphasises a holistic approach to early childhood development, but specifically points
to early language development as crucial, while emphasising informal learning situations. It is there-
fore likely that the ECEC centers reporting strong emphasis on pre-academic activities in our study
do so in a more formalized, school-like, manner, while the skills developed by the children are based
on skills aquired in a fairly stimulating but play-based general learning environment. A recent study
of observed quality in approximately 200 Norwegian ECEC classrooms, using the Infant Toddler
Environmental Rating Scales Revised (ITERS-R; Harms, Cryer, & Clifford, 2006), found the average
observed quality, and scores of language related subscales, to be only moderate (Bjornestad & Os,
2018). Notably, the narrow between-class standard deviations in ITERS-R score also indicate that
few centers excel in general language stimulation. A study using the same data did not find any
association between ITERS-R score and cognitive skills in 3-year-olds (Eliassen et al., 2018).
Although these studies were of younger children than those in our study, this may indicate that chil-
dren in Norwegian ECEC centers experience somewhat limited general academic stimulation apart
from what takes place in the preschool activities. Thus, admittedly interpreting beyond our data, we
suspect that what takes place in the preacademic activities captured in our data deviates considerably
from the children’s experiences in ECEC outside of that setting.

Finally, the lack of findings for the screening tests of reading difficulties in second grade could be
explained by the combination of the expected direction of the effect and the nature of the measure. A
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measure that does not capture the higher range of reading abilities, makes it difficult to detect effects
that closes the gap between children at risk and not. However, the inconsistent finding could also be
that this pre-academic boost is weak, and potentially is limited to a short transition period from
ECEC to school, as the screening tests took place six months after the last teacher ratings (in the
first semester and the last semester of second grade, respectively).

Limitations

A number of limitations apply to our study. Some of both the main predictor measures (externalizing
problems and pre-academic activities) and the outcomes measures (academic performance) are
based on teacher reports, not observations or test-scores, although taken from three different time
points (ages 4, 5, 6 and 7). Especially for pre-academic activities, the telephone interview used admit-
tedly vague categories, asking for the extent to which teachers emphasize such activities. In other
words, the structured pre-academic activities were not clearly specified and measured. The activities
were not part of a specific curriculum, and might therefore have been structured differently in each
child care center. Consequently, the proportionate part of these activities could not be measured as
thoroughly as desired. Moreover, the approach did not allow for any measurement of the fidelity of
the activities included.

In a recent review, it was suggested that there should be a stronger emphasis on measuring the
content of instruction and teaching practices in ECEC, as well as on how children’s learning
more specifically is facilitated by their teachers, the interactions that the children encounter and
the materials provided to them in this context (Burchinal, 2018). An observational measure of
instruction would most likely provide a more accurate measure of what the pre-academic activities
looked like and how these were implemented. If these reports actually reflect variability in degree of
pre-academic activities, a better measure would probably have yielded stronger and/or more precise
estimates. If teachers’ responses reflect something else (e.g., general attitudes towards instruction or
teacher-initiated activities), we may over-emphasize the role of specific pre-academic activities.
Nonetheless, such attitudes are likely to be reflected in the teachers’ daily interactions with children,
which in that case does not change the finding that some structured pre-academic activities can be of
value for children with externalizing behaviors or low effortful control. Likewise, our main outcomes
are teacher-rated academic performance. Despite our robustness checks against halo-effects, it is a
limitation that the screening tests of academic achievements did not reveal the same results. At
the same time as these formal tests are limited in their range. Caution is therefore called for until
future studies can confirm whether the interactions effects are weak or just limited to a certain
achievement range or short transition period from ECEC to school. Although it should be noted
that we do not know how the children at risk would have scored if they had no experience with
the pre-academic activities. Notable strengths of our data are the large sample size, the longitudinal
nature of our data, the relatively low attrition, and the context of universal access, subsidized ECEC
attended by virtually all children in Norway, subject to the same framework plan. Moreover, the
within-school fixed effects estimation-techniques, strengthens our confidence that the reported
results are not likely to be a function of selection processes.

Conclusion

The current results show that structured pre-academic activities prior to entering school might be a
predictor of the initial reading levels in school when children have displayed externalizing behaviors
and low effortful control as preschoolers. However, the findings were inconsistent and only found for
teacher-reported reading skills and not for screening tests of reading skills six months later, towards
the end of second grade. Despite limitations related to the measurement of the pre-school activities
in the present study, the results suggest that literacy-based pre-academic activities might provide an
academic boost in the transition to school for preschoolers at risk. Effectively, it also points to the
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potential implication of such a curricular strengthening added to the play-based curriculum
approach common to most ECEC centers in Norway. Overall, the current findings imply a need
for a broader intervention approach that addresses both the behavioral and educational risks typi-
cally co-occurring in this group of children. Further studies that test the robustness of this pre-aca-
demic boost or whether it is limited to a short transition period from ECEC to school are thus called
for. Findings of both the potentials and the constraints of broader universal curriculum components
should inform ECEC practice and policy.
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