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a b s t r a c t 

The first years of life are characterized by rapid learning in several school readiness domains, including 

language, math, and social-emotional skills, all of which are important for later childhood outcomes and 

academic achievement in school. In this research, we investigate the effects of an early-stage evidence- 

based school readiness intervention and add-on elements to support teachers’ implementation under 

real-life circumstances to explore the readiness of this intervention for scaling up. We replicated the 

findings of a prior trial of this intervention, and demonstrated that a 20-week curriculum with instruc- 

tional content and supportive tools for teachers to be more explicit and intentional in their interactions 

with children can be implemented successfully under real-life circumstances and result in positive effects 

on targeted language and math skills. 

© 2021 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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The first years of a child’s life are characterized by rapid learn- 

ng of a variety of skills that are important for early childhood 

utcomes and later achievement in school. Children’s early expe- 

iences at home serve to shape these early skills ( Phillips et al., 

017 ). Consequently, the significant variability among children in 

heir early home experiences, partially driven by family socioe- 

onomic status (SES) and sociocultural background, contributes 

o substantial disparities among children in early skill develop- 

ent during infancy and toddlerhood (e.g., Fernald, Marchman, & 

eisleder, 2013 ; Hoff, 2013 ). For instance, 1 recent study showed 

hat significant disparities in language skill distinguish 2-year-old 

hildren from less- and more-advantaged homes within a low-SES 

ample, with a medium-sized effect size ( d = 0.44; Justice, Jiang, 

ates, & Koury, 2020 ). To be clear, we view these early gaps in

kill development to be a product of society’s systematic failures 

o provide equitable opportunities for learning to all children. Con- 

equently, early childhood researchers can develop, test, and scale 
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ractices that can create more equitable early learning opportuni- 

ies for all children. 

To this end, this early gap in skills for advantaged vs less ad- 

antaged very young children has led to extensive research ac- 

ivity focused on improving learning opportunities for young chil- 

ren in early childhood education (ECE) settings. Provision of qual- 

ty preschool represents 1 avenue for providing enriching expe- 

iences to all young children, and studies find that it has over- 

ll net-positive impacts on children’s language, literacy, math, and 

ocial-emotional skills in the early years (see Duncan & Magnu- 

on, 2013 ). Similarly, evaluations of more tailored interventions 

ave also shown positive outcomes (e.g., Chambers, Cheung, & 

lavin, 2016 ). 

A key limitation of much of the work focused on identify- 

ng the benefits of ECE programming is that little attention has 

een directed towards scaling findings from efficacy studies into 

arger-scale effectiveness studies, or exploring factors that support 

mplementation under real-life conditions to assess the readiness 

f interventions for scaling up ( Greenwood, Schnitz, Carta, Wal- 

isch, & Irvin, 2020 ; Schindler, McCoy, Fisher, & Shonkoff, 2019 ; 

alker et al., 2020 ). In the present paper, we address this limi- 

ation by investigating the effects of an early-stage evidence-based 
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school readiness intervention” that targets early skill development 

n toddlers ( Bleses, Jensen, Slot, & Justice, 2020 ), an age range sel-

om studied in large-scale intervention studies ( Burchinal, Magnu- 

on, Powell, & Hong, 2015 ; Greenwood et al., 2020 ; Larson et al.,

020 ; Walker et al., 2020 ). Our particular interest is assessing im- 

acts of this intervention when used at scale under real-life cir- 

umstances in the context of add-on elements to support imple- 

entation. 

arly school readiness is important for later outcomes 

Schoolreadiness skills are a set of competencies including lan- 

uage, math, and social-emotional skills that start to emerge 

n toddlerhood. Vocabulary and complex language skills develop 

apidly during the toddler years ( Fenson et al., 2007 ), as do 

arly numeracy skills (i.e., knowledge about number and quan- 

ity; Clements & Sarama, 2011 ; Duncan et al., 2007 ) and content- 

pecific language relevant for math, including words referring to 

uantities (e.g., “more” or “less,”), spatial language (e.g., “above”

r “beneath”) or names of shapes (e.g., “triangle” or “square,”

ee Purpura & Reid, 2016 ). The various schoolreadiness do- 

ains show significant inter-correlations during the toddler and 

reschool years ( Duncan et al., 2007 ; McClelland et al., 2007 ; Slot

 von Suchodoletz, 2018 ; Slot, Bleses, & Jensen, 2020 ) and show 

onsistent relations with children’s future academic achievement 

 Cameron, Kim, Duncan, Becker, & McClelland, 2019 ; Nix, Bierman, 

omitrovich, & Gill, 2013 ; Son, Choi, & Kwon, 2019 ). 

Skill gaps in such school readiness domains are apparent 

n the second year of life and appear to be quite stable over 

ime ( Bornstein, Hahn, & Putnick, 2016 ; Hammer et al., 2017 ; 

ustice et al., 2020 ). These gaps are linked to social-demographic 

actors including SES and immigrant background, pointing to the 

mportance of providing high-quality experiences in the early years 

f life to children in these subgroups of families ( Fernald, March- 

an, & Weisleder, 2013 ; Gilkerson et al., 2018 ; Hammer et al., 

017 ; Hoff, 2013 ). To promote early skill development, many broad 

CE programs and more specific curricula have been developed 

nd evaluated, as described in several recent meta-analyses; gen- 

rally, these produce positive short-term effects, and in some cases 

ositive long-term effects, but with large variation among offer- 

ngs (e.g., Chambers, Cheung, & Slavin, 2016 ; Duncan & Mag- 

uson, 2013 ; Greenwood, Schnitz, Carta, Wallisch, & Irvin, 2020 ; 

alker et al., 2020 ). These recent reviews highlight several current 

imitations to this body of work. 

nterventions targeting infants and toddlers 

The first significant gap is that most of the evidence of 

fficacy and effectiveness of ECE programming is focused on 

reschool-aged children. Much less is known about the impacts 

f interventions targeting infant and toddler childcares, (e.g., 

reenwood, Schnitz, Carta, Wallisch, & Irvin, 2020 ; Walker et al., 

020 ). Moreover, existing research on the youngest children has 

ainly tested the effectiveness of various professional devel- 

pment interventions (e.g., teacher coursework, onsite coaching, 

ideo-based feedback) aimed at improving the quality of inter- 

ctions in center- and family-based childcare without a specific 

kill-based curriculum that focuses on developing specific school 

eadiness domains (e.g., Helmerhorst, Riksen-Walraven, Fukkink, 

avecchio, & Deynoot-Schaub, 2017 ; Werner, Vermeer, Linting, 

 Van IJzendoorn, 2018 ). For instance, Moreno and colleagues 

 Moreno, Green, & Koehn, 2015 ) showed that professional devel- 

pment consisting of a combination of coursework and coaching 

emonstrated patterns of improvements in teacher practices re- 

ated to the quality of interactions, but children’s skill development 

as not directly targeted in the intervention. 
13 
In recent years, however, 2 randomized controlled trial (RCT) 

tudies have evaluated more content-specific interventions across 

ifferent school readiness domains, but with different foci. The 

rst study evaluated the effect of a curriculum (“Responsive Early 

hildhood Curriculum,”or RECC), that supports learning in both 

CE teachers and children ( Landry et al., 2014 ). The RECC curricu- 

um supports quality (e.g., by encouraging teachers to respond con- 

ingently to children’s signals) and provides age-appropriate, stim- 

lating activities to promote language, early literacy, and math de- 

elopment in toddlers as well as social-emotional curriculum. The 

tudy showed increased process quality in intervention classrooms 

ut significant effects only on children’s social and emotional de- 

elopment. This finding highlights that both specific instructional 

ontent and professional development focusing on providing a rich 

earning environment may be needed to promote language and 

ath development for this age range ( Landry et al., 2014 ). The 

econd study tested the effect of a toddler school readiness inter- 

ention “Play and learn” (now named “We learn together”) with 

 strong content-specific focus based on sequence and scope, sim- 

lar to those tested in preschools ( Bleses, Jensen, Slot, & Justice, 

020 ). “We learn together” is based on a scope of instruction 

argeting language and math sequenced over a 20-week curricu- 

um period. Supportive tools for teachers to help them be more 

xplicit and intentional in their interactions with children were 

rovided, but they were asked to develop activities of their own 

hoice within a theme-based instructional framework to sustain 

ome teacher discretion in implementation, following the positive 

esults with a previous intervention that used a similar approach 

 Bleses et al., 2018a ). The intervention study demonstrated posi- 

ive, mainly medium- to large-sized effects on targeted language 

nd math skills ( d = 0.19–0.80) among toddlers. 

A second significant gap concerns real-world implementation 

f interventions by non-researchers (cf. Durlak & DuPre, 2008 ) 

nd scaling up of interventions in early-learning settings. A re- 

ent systematic review of early language interventions found that 

here is an urgent need to increase knowledge about the ef- 

ectiveness of interventions taken to scale. The term “at scale”

efers to population-level implementation of (effective) interven- 

ions ( Fagan et al., 2019 ). In fact, the authors of the review con-

luded that most studies are efficacy studies with small samples 

ncluding mainly at-risk children and very few studies had more 

han 200 participants (N = 8) ( Walker et al., 2020 ). Effectiveness 

tudies of interventions implemented at scale based on represen- 

ative samples are critical to evaluating for whom an intervention 

orks the best (e.g., Schindler, McCoy, Fisher, & Shonkoff, 2019 ). 

uch research is particularly important as recent research has in- 

icated that intervention effects are reduced when implemented 

t scale. For instance, 2 RCT studies in Denmark investigated the 

ffectiveness of a systematic, explicit language and literacy inter- 

ention that was implemented across Denmark under real-world 

onditions involving large, heterogeneous samples of teachers and 

hildren ( Bleses et al., 2018a , Bleses et al.,2018b ). Although positive 

ffects were reported, effects seem to be affected by degree of fi- 

elity of the intervention ( Bleses et al., 2018a , Bleses et al., 2018b ).

mplementation fidelity as a barrier for intervention fidelity 

To understand intervention effectiveness at scale, it is crucial to 

xamine more precisely how fidelity of implementation may relate 

o child outcomes and how fidelity can be improved when applied 

t scale ( Biel et al., 2020 ; Schindler, McCoy, Fisher, & Shonkoff, 

019 ). In a recent review of implementation research, Hsueh, Halle, 

nd Maier (2020) distinguished between “implementation fidelity”

nd “intervention fidelity.” Implementation fidelity refers to the 

egree to which the implementation infrastructure (e.g., profes- 

ional development and different types of support) are provided 
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s intended and represent elements of an outward focus on im- 

lementation. The term intervention fidelity, on the other hand, is 

sed to describe the degree to which the intervener delivers the 

ntervention as intended. Intervention fidelity provides a frame- 

ork for inward examination of a program’s theory of change or 

mplementation processes, including the level of fidelity needed 

o achieve intervention effects. Intervention fidelity is regarded as 

 multidimensional construct and involves assessment of imple- 

entation dosage, adherence, as well as quality (see also Durlak 

 DuPre, 2008 ). Biel et al. (2020) explored implementation and in- 

ervention fidelity as reported in studies of language interventions 

n ECE settings. Even though such intervention studies increasingly 

eported aspects of fidelity of programs, around 42% did not report 

delity or investigate associations of fidelity with child outcomes 

 Biel et al., 2020 ). The majority of studies assessed implementa- 

ion fidelity using reporting (by checklists (56%) or frequency logs 

14%)), whereas approximately 30% used observation measures. 

In sum, even though early childhood is a period of major 

rowth in language, math, and social-emotional skills, intervention 

tudies targeting this age range are scarce, and there is a need 

or more high-quality intervention research targeting toddlers. Fur- 

hermore, current intervention research is mainly based on efficacy 

tudies but more knowledge on if and how intervention effects can 

e reached at scale is needed. 

upporting implementation of interventions at scale 

Approaches to promoting the implementation of at-scale in- 

erventions are still only emerging. Here, we focus on promising 

pproaches. The first approach is to use theory of change mod- 

ls as active tools for examining not only if a program is effec- 

ive but also under which conditions a program works or not 

nd for whom. One example of such a model is the IDEAS (In- 

ovate, Develop, Evaluate, Adapt and Scale) Impact Framework 

 Schindler, McCoy, Fisher, & Shonkoff, 2019 ), which includes 4 com- 

onents. First, program strategies are the actions the program takes 

o achieve change, which includes program dosage (quantity of 

essions) and program fidelity (extent to which the delivered pro- 

ram matches the intended program). Moreover, program strate- 

ies include actions that promote the implementation quality of 

rogram strategies, such as standardization of the intervention and 

tandardization of staff training. Second, program targets are the 

kills and behaviors that the program strategies are attempting 

o change. Third, expected outcomes are the real-world changes in 

kills and behaviors, and fourth, moderators are the factors that 

ffect intervention effects ( Schindler, McCoy, Fisher, & Shonkoff, 

019 ). 

The second approach is to use implementation frameworks to 

upport implementation at scale, which is a rather new effort in 

CE settings. One framework specifically developed for ECE set- 

ings is the Integrated Stage-Based Framework for Implementation 

f Early Childhood Programs and Systems ( Metz, Naoom, Halle, & 

artley, 2015 ), which is based on previous syntheses in implemen- 

ation science literature but adapted to ECE settings. The frame- 

ork is based on 4 stages ( exploration, installation, initial implemen- 

ation and full implementation ) with 3 core elements across each 

f the stages. These include (1) building and using implementa- 

ion teams to actively lead implementation efforts, (2) using data 

nd feedback loops to drive decision-making and promote continu- 

us improvement and (3) developing a sustainable implementation 

nfrastructure that supports capacity for individuals, organizations 

nd communities ( Metz et al., 2015 ). There is evidence from other 

cientific fields, in particular the health sciences, that show that 

uch processes will improve implementation fidelity and thereby 

ncrease effectiveness of interventions, when implemented at scale 

 Metz et al., 2015 ). 
14 
nterpreting effects of large-scale intervention studies in education 

Typically, when evaluating the magnitude of effect sizes, Co- 

en’s suggested labels are used (0.2 = small; 0.5 = medium; and 

.8 = large). However, these standards are based on a few small- 

cale tightly controlled laboratory experiments in the 1960s and 

ay have limited applicability to present education sciences. Re- 

ent meta-analyses of well-designed field experiments of educa- 

ion interventions indicate much lower effects are to be expected. 

ohen’s d is therefore considered an outdated and outsized stan- 

ard for what constitutes meaningful effect sizes in education 

 Bailey, Duncan, Cunha, Foorman, & Yeager, 2020 ; Kraft, 2020 ). 

Recently, Kraft (2020) developed benchmarks for interpret- 

ng effect sizes in education based on analyses of 747 RCTs of 

reschool to grade 12 education interventions and proposed the 

ollowing benchmarks: Less than 0.05 = small; 0.05 to less than 

.20 = medium; and 0.20 or greater = large effect size. Moreover, 

hen interpreting the potential impact and policy relevance of ef- 

ect sizes, parameters like research design, cost and scalability are 

elevant. A low-cost large-scale intervention with large effects has, 

or instance, potentials for huge impact compared to a small-scale 

nvention targeting specific groups of children. 

aking a toddler intervention to scale 

In the present study, we tested the toddler school readiness 

lassroom-based intervention “We learn together” ( Bleses, Jensen, 

lot, & Justice, 2020 ) at scale by using theory of change as a tool

nd by adapting components from intervention frameworks to a 

anish context. The effectiveness of the intervention was tested 

nder routine circumstances in an earlier early-stage RCT involv- 

ng 87 childcare centers and 1116 toddlers ( Bleses, Jensen, Slot, & 

ustice, 2020 ). 

Here, we highlight several key findings from that trial. First, the 

ntervention study demonstrated effect sizes in the magnitude of 

.19–0.80 standard deviation (SD) units on targeted language and 

ath skills. Second, there was variation in teacher’s implementa- 

ion fidelity, even though the intervention was very well received 

y the involved teachers and municipalities. Third, differential ef- 

ects were found for children. For children of less-educated moth- 

rs, the treatment had no significant effect for vocabulary (in con- 

radiction to children of high and mid-high educated mothers), and 

or children with a non-Western background the treatment no sig- 

ificant effects were found for any outcomes. Given the latter find- 

ng, it is important to assess the extent to which these limitations 

re related to fidelity of the intervention and if they can be re- 

uced by supportive implementation elements. Moreover, not all 

lements of the intervention support at-scale use. For instance, the 

rofessional development provided to implementing teachers was 

elivered by the research team, which is generally not feasible for 

t-scale use. 

The theory of change for “We learn together” using the IDEAS 

ramework can be seen in Table 1 (the intervention is described 

n detail in the method section), and in the following, we iden- 

ify the measures taken to support scale up use of “We learn to- 

ether.” These includes (1) community engagement strategies; (2) 

tandardization of staff training by the development of a train-the- 

rainer model of the professional development course for local im- 

lementation; and (3) introduction of local implementation teams 

hat make use of implementation data. 

Community engagement strategies to support local organization 

nd implementation of the intervention in each municipality in- 

luded an initial organization readiness workshop in the munic- 

palities. Organizational readiness concerns the prerequisites of 

he participating municipalities to participate in the intervention 

nd to implement sustainable practice changes after the interven- 
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Table 1 

Components of the theory of change of “We learn together.”

Elements 

Program strategies 

Program dosage 

• 2 large-group, 2 small-group sessions and 1 

individual conversation per week. 

Standardization of 

program strategies 

• Weekly planner with theme based 

instructional framework with aligned 

program targets. 
• Posters supporting rich conversations and 

use of responsive strategies. 
• Standardized staff training delivered by 

consultants. 
• Use of real-life implementation data. 
• Implementation teams (monthly meeting in 

each classroom or family-based care unit). 

Service offered to 

municipality consultant 

• 2-days-train-the-trainer course in the 

teacher professional development course, 

developed and offered by the research 

team. 

Service offered to the staff

and leaders 

• Standardized teacher professional 

development course, developed by the 

research team, and offered by the 

municipality consultant. 
• One teacher per childcare unit was offered 

a course to support implementation during 

the course of the intervention. 

Level of implementation 

fidelity 

• Dosage is measured via weekly 

implementation notes at the level of the 

individual child. 

Program targets 

Improved classroom 

instruction 

• Use of targeted instructional content 

(language, math), measured via weekly 

classroom implementation notes and child 

progress checklists. 
• Use of instructional activities measured via 

standardized questionnaire. 
• Use of rich language and responsive 

strategies measured via two video-based 

observations of classroom instruction 

(around week 10–12). 

Expected outcomes 

• Improved instructional content, richer 

language and more frequent use of 

instructional strategies 
• Improved outcomes in language (vocabulary 

and language use), math language and 

numeracy. 

Moderators 

• Child and family characteristics (gender, 

age, ethnicity, parent’s education, family 

type, parents’ employment status and 

housing type). 
• Program dosage. 
• Number of implementation team meetings. 
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ion. These workshops, attended by representatives of municipality 

anagement, day-to-day management and selected staff, aimed to 

dentify potential implementation drivers and barriers in the local 

rganization, which could be used to support implementation. All 

he leaders in the childcare centers also participated in the staff’ 

ourse and in an additional 1-day course focusing on their role in 

upporting the intervention implementation in their childcare cen- 

ers. Finally, the research team and the municipalities were collab- 

rating on the development of the add-ons to the original inter- 

ention to support engagement ( Olswang & Goldstein, 2017 ). 

A train-the-trainer course targeting educational consultants in 

he municipalities was developed. The educational consultants 

ere introduced to and instructed in delivering the 2-day profes- 

ional development course, which trained the staff for the imple- 

entation of “We learn together” (see the method section for a 

escription of the elements in the course). The local trainers were 

ble to embed the new practice in other municipality programs, 

hich reinforced the relevance of the intervention to the teachers. 

he "train-the-trainer" model was also chosen to support subse- 

uent sustainability of the intervention. 
15 
Implementation teams were used during the course of the in- 

ervention to support implementation fidelity and the inclusion 

f all children in the intervention activities . As teachers in Dan- 

sh toddler childcare have very little experience with implement- 

ng evidence-based practices and using implementation data, we 

eveloped a “light” version of implementation teams. Supported 

y a lead colleague who was responsible for planning the class- 

oom meetings, each classroom was expected to meet 5 times 

once in each 4-week theme) to discuss the implementation of 

he intervention. The implementation meetings were based on 

ata from (1) weekly implementation notes completed by the staff

hat included information about content, child exposure and child 

rogress on the targeted domains (once in each 4-week theme); 

nd (2) brief videos of implemented activities. The lead colleague 

eceived a 2-day course held by the research team to facilitate the 

mplementation meetings: one was on the content of the interven- 

ion and the other one focused on their role in facilitating dia- 

ogues about the implementation. 

resent study 

The present study describes evaluation of the at-scale version 

f “We learn together” in a large-scale effectiveness study based 

n a heterogeneous sample of children. We first examined the ex- 

ent to which it was possible to replicate the findings of the early- 

tage intervention study under real-world conditions. Following 

chindler, McCoy, Fisher, & Shonkoff, 2019 , we investigated factors 

elated to the readiness of the intervention for scaling up described 

bove, specifically potential moderators of intervention effects includ- 

ng for whom does the intervention work and program strategies 

the fidelity of the intervention). The “We learn together” inter- 

ention is a classroom-based intervention, where teachers work to- 

ether with the overall goal of including individual children in at 

east 2 large group activities, 2 small group-activities, and 1 in- 

ividual conversations per child each week. Number of activities 

rovided by the team of teachers is only registered at the child 

evel and not at the teacher level. We therefore operationalize in- 

ervention fidelity (dosage of implementation) as the total number 

f activities individual children participated in (see more elaborated 

escription below). We use the same measure (number of activ- 

ties an individual child is included in) to explore how interven- 

ion exposure is associated with child outcomes following earlier 

anish RCT studies ( Bleses et al., 2018a , 2018b ). We also describe

dherence to the intervention (a different aspect of intervention fi- 

elity) using observation data. As the train-the-trainer course may 

ave an impact on how well the intervention was introduced to 

he teachers with potential impact on intervention fidelity and ad- 

erence, we also evaluated aspects of implementation fidelity, that 

s, the quality of the local professional development course. 

Five research questions were addressed: (1) What are the main 

ffects of the intervention “We learn together” on children’s lan- 

uage, math, and social skills? Based on the early-stage study 

 Bleses, Jensen, Slot, & Justice, 2020 ), we hypothesized that the im- 

lementation of “We learn together” would result in positive main 

ffects on language and math outcomes and potentially also so- 

ial outcomes. (2) To what extent are the impacts of “We learn 

ogether” conditional on child and parent characteristics? As in the 

arly-stage study study, we expected that child and parent charac- 

eristics would moderate intervention effects. (3) What is the inter- 

ention fidelity of “We learn together” when carried out in a real- 

orld setting, and how are child, teacher and center level charac- 

eristics related to fidelity? Based on results from other large-scale 

CTs in a Danish context ( Bleses et al., 2018a , 2018b ), we hypoth-

sized that fidelity would be variable across teachers, although we 

ad no prior expectations of how child, teacher and center char- 

cteristics would predict fidelity, as this was not investigated in 
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he early-stage study. (4) To what extent is intervention exposure 

ssociated with child outcomes? We hypothesized, based on ear- 

ier Danish RCT studies, that higher exposure would be associated 

ith higher child outcomes. (5) Does the use of implementation 

eams improve fidelity? Based on the implementation literature 

e.g., Metz et al., 2015 ), where the positive role of implementation 

eams has been documented, we hypothesized that more use of 

mplementation teams would promote higher intervention fidelity. 

ethods 

esign 

The intervention was evaluated using a cluster-randomized con- 

rolled trial running for 2 periods (i.e., 2 periods of 20-weeks over 

ears including baseline- and pretest measures, implementation 

nd posttest measures). Randomization occurred at the level of 

enter-based units and family-based childcare units, respectively, 

nd occurred prior to the start of the first period. In the first pe-

iod, the design was equivalent to a standard cluster-randomized 

ontrolled trial with all childcare centers, allocated to either a 

reatment group or a “business as usual” control group. All results 

eported below are based on data solely from the first period. 

articipants 

The number of participants was determined using a priori 

ower calculations based on the goal of detecting an effect size 

f d = 0.2 with a power of 80% and a standard significance level

f 5%. This resulted in the enrollment of 255 childcare centers of 

hich 111 were center-based care units and 144 were family-based 

are units (we use the term childcare center to refer to both types 

f childcare settings). The childcare centers were recruited from 13 

ifferent municipalities in Denmark. 

All children in the included childcares participated in the inter- 

entions. For the main analysis of the present study, we only in- 

luded children aged 18 months or older at the time of the pretest. 

he enrolled childcare centers did serve children aged below 18 

onths; these children also participated in the intervention, but no 

eliable outcome measures were obtained for these children due to 

heir young age and the lack of appropriate outcome measures. For 

he toddlers, 2170 children were enrolled in the study and com- 

leted both pretest and posttest assessments. Data for these chil- 

ren were collected between August 2016 and March 2017. Base- 

ine characteristics of participating childcare centers, children and 

eachers (we use the term teacher to refer to any adult participat- 

ng in the intervention) are shown in Table 2 . 

By using the personal identification number of the Danish 

ivil registration system, we were able to obtain information from 

dministrative registers on child and family background through 

tatistics Denmark. The register data provided detailed information 

n parents’ education, immigrant status, country of origin, income, 

mployment status, and other characteristics. Balancing tests of 

aseline characteristics of the child and parents showed that these 

ere distributed evenly across the control and treatment groups. 

In the participating childcare centers, we also collected data on 

eachers through a questionnaire (N = 696). The baseline charac- 

eristics of the teachers are shown in Table 2 . Balancing tests of 

aseline characteristics of the teachers showed that these were dis- 

ributed evenly across the control and treatment groups. 

During the intervention period, there was a constant inflow and 

utflow of children in the childcare centers, typically because chil- 

ren often transferred to preschool shortly before the age of 3 

ears. In addition to the main analytic sample, we therefore also 

ave children who either left or entered the childcare centers dur- 

ng the intervention period. Since we evaluated the intervention in 
16 
 large-scale trial under real-world conditions and therefore had to 

ely on the cooperation of the childcare centers (and their teach- 

rs), we did not impose data collection requirements on incoming 

hildren and did not collect data for children who left before the 

ntervention finished. Thus, these groups of children are character- 

zed by missing either pretest or posttest measures and for those 

n the intervention group by not having been exposed to the full 

ntervention. Hence, we did not include leavers and new arrivers 

n analyses. 

The final analytic sample for the investigation of the children’s 

utcomes consists of all children aged 18 months or over who 

ad both pretest and posttest scores for a given outcome mea- 

ure. Summary statistics of these outcome measures are shown in 

able 3 , separately for the control and the treatment group. In gen- 

ral, the means show a clear increase in the score from the pretest 

o the posttest, implying improved outcomes for the children over 

ime. Balancing tests showed that the pretest outcome measures 

re balanced across control and treatment groups. 

ttrition 

Since this study is based on a large-scale trial under real-world 

onditions, we experienced attrition among the participants, both 

t the cluster level and at the individual level. First, there was 

luster-level attrition with 6 childcare centers not providing any 

osttest data (3 in the control group and 3 in the treatment group; 

% and 2% of the recruited centers, respectively). One childcare 

enter closed during the intervention period, while the other 5 did 

ot collect posttest data for unknown reasons. Second, in the re- 

aining centers, there was individual-level non-response, either at 

retest or at posttest (or both). Overall, pretest data was available 

or 3588 children (94% of the recruited sample), while both pretest 

nd post-test data was available for 2170 children (57% of the re- 

ruited sample and 60% of the pretest sample; see Table S1 for fur- 

her information). 

Pretest and/or posttest data may be missing for children due to 

llness or other absences at the time of testing. However, the main 

eason for the individual-level attrition between the pretest and 

he post-test was that children left the childcare center to transi- 

ion to preschool and in fewer cases because of residential mobil- 

ty, as families with young children are often in need of different 

and larger) housing arrangements. When the families change their 

esidential location, they typically move their children to a child- 

are center near their new home. 

We assessed the attrition rates of the study by using the stan- 

ard of the US Department of Education, What Works Clearing- 

ouse (WWC, Clearinghouse, 2017 ). The WWC’s attrition standard 

pplies to the combination of overall and differential attrition, 

here the latter is the difference in rates of attrition for the con- 

rol and treatment groups. The combinations are classified as re- 

ulting in tolerable, potentially tolerable, or unacceptable levels of 

otential bias. For our study, the combinations of overall and dif- 

erential attrition from randomization to posttest fell in the region 

here the threat of bias is tolerable (both at cluster level and at in- 

ividual level), even under cautious assumptions (even though the 

escription above indicates that more optimistic assumptions may 

e appropriate). From pretest to posttest, the combinations were 

lso in the tolerable region. 

Furthermore, WWC also points to the risk of bias due to chil- 

ren entering childcare centers after the time of random assign- 

ent (joiners). However, as described previously, we did not in- 

lude any joiners in the analytic sample and therefore this did not 

ose a risk of bias in our study. 
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Table 2 

Baseline characteristics of childcares, children, and teachers (by group) and balancing 

tests. 

Control Treatment Balancing tests 

Childcares 

No. of centers/groups 66 183 

No. of classrooms/family-based units 180 499 

No. of children 594 1576 

No. of teachers 167 529 

Mean Mean P value 

Child characteristics 

% girls 47.6 51.5 0.24 

Age (mean in months) 23.1 23.4 0.13 

% Danish origin 89.9 89.0 0.75 

% Western origin 2.7 3.1 0.73 

% non-Western origin 7.4 7.9 0.83 

% Maternal education: low 15.5 16.4 0.67 

% Maternal education: low-mid 32.3 36.0 0.11 

% Maternal education: high-mid 32.2 29.8 0.36 

% Maternal education: high 16.0 14.0 0.48 

% Maternal education: missing 4.0 3.9 0.89 

% Paternal education: low 16.3 19.1 0.16 

% Paternal education: low-mid 48.0 44.9 0.29 

% Paternal education: high-mid 18.4 18.8 0.83 

% Paternal education: high 12.0 11.7 0.91 

% Paternal education: missing 5.4 5.6 0.88 

% Parents married or cohabiting 85.6 85.9 0.89 

% Parents without employment 12.5 11.2 0.60 

% Owner-occupied housing 63.2 62.6 0.88 

Teacher characteristics 

% female 97.6 98.5 0.44 

Age (mean in years) 47.9 47.2 0.41 

% > 10 years of experience 65.3 66.2 0.83 

% BA degree 37.7 34.6 0.46 

Notes: Data for children are only based on children aged 18 months or over at the 

time of the pre-test and with both pre-test and post-test assessments. Data for teach- 

ers are only based on teachers who answered both the pre-test and the post-test 

questionnaire. Balancing tests are for equality of means in the control and treatment 

group. For child characteristics, the p-values are from regressions of row variables on a 

treatment indicator variable with standard errors adjusted for clustering at the child- 

care center/group level. For teacher characteristics, the balancing tests are two-sample 

test of proportions ( z -test), except for age, which is a two-sample t -test with unequal 

variances. 

Table 3 

Pre-test and post-test scores for children’s outcomes. 

Control Treatment 

N Pre-test Post-test Pre-test Post-test 

Mean(SD) Mean(SD) Mean(SD) Mean(SD) 

Productive vocabulary (0–70) 2170 26.7(19.3) 47.2(17.7) 27.2(18.5) 49.3(18.1) 

Receptive vocabulary (1–2) (0–39) 881 18.1(9.8) 24.4(6.7) 19.0(9.4) 25.6(6.5) 

Receptive vocabulary (2–3) (0–39) 937 23.3(6.9) 25.0(5.2) 23.5(6.6) 25.9(5.2) 

Language use (0–10) 2170 3.6(3.0) 6.4(2.9) 3.6(2.8) 6.4(2.9) 

Math language (0–72) 2159 10.5(10.7) 24.7(15.3) 10.2(9.9) 30.8(15.7) 

Numeracy (0–30) 2159 3.6(5.0) 10.3(6.9) 3.6(4.8) 11.9(7.1) 

Empathy (0–18) 2039 12.2(4.5) 14.9(3.3) 12.0(4.2) 15.2(3.3) 

Self-regulation & cooperation (0–12) 2039 7.9(2.7) 9.2(2.5) 7.8(2.6) 9.3(2.4) 

Notes: For receptive vocabulary, (1–2) indicates that the pre-test is from age-dependent test 1 and the post- 

test is from age-dependent test 2. Similarly, (2–3) indicates that the pre-test is from age-dependent test 2 

and the post-test is from age-dependent test 3. The other numbers in parentheses are the range of the 

measure. 

P

I

g

l

i

t

t

p

n

a

u

g

s

s

v

a

c  

i

rocedure 

ntervention 

The “We learn together” intervention is framed to build care- 

iver and child capacities. The intervention was designed taken 

ater scalability into account, both in terms of key elements of the 

ntervention and the cost-effectiveness of the intervention. The in- 

ervention is brief (20 weeks), includes few critical elements with 

eacher discretion in implementation (see below) and can be im- 

lemented within the existing ECE structure without additional fi- 
17 
ancial or human resources. The intervention is classroom-based 

nd teachers are trained to collaborate towards including individ- 

al children in a specific number of activities each week (2 large 

roup activities, 2 small group-activities, and 1 individual conver- 

ations per child per week). Explicit costs include paying for sub- 

titutes while the staff participates in the 2-days professional de- 

elopment course (14 hours) and expenses to intervention materi- 

ls. The total cost for implementing the intervention has been cal- 

ulated to 120 US dollars per individual ( Rosholm et al., 2021 ). The

ntervention was originally developed in close collaboration with 
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eachers and educational consultants in the involved municipali- 

ies. 

As is commonly found in interventions aimed at improving 

hild language learning outcomes ( Greenwood, Schnitz, Carta, Wal- 

isch, & Irvin, 2020 ), the “We learn together” intervention is based 

n naturalistic conversation models that emphasize the child’s in- 

erest and initiations as opportunities to model and prompt lan- 

uage use during and across daily contexts. Similarly, the interven- 

ion captures several of the different elements that Weiland et al.’s 

xploratory review ( Weiland, McCormick, Mattera, Maier, & Morris, 

018 ) identified as particularly promising. The intervention mate- 

ial (the curriculum and materials) was standardized at a level that 

llows others to implement the intervention as intended in the ef- 

cacy trial intervention ( Bleses, Jensen, Slot, & Justice, 2020 ) and 

he main elements are: 

The intervention is based o n naturalistic conversation models and 

ncorporates teacher choice. To promote fidelity to intervention com- 

onents, effective curricula are often manualized via (semi)scripted 

essons that teachers implement with the children ( Weiland et al., 

018 ). However, recent research finds that teacher-implemented 

urricula effects are heightened if teachers are provided with some 

iscretion in implementation ( Bleses et al., 2018a , Bleses, Jensen, 

lot, & Justice, 2020 ). Therefore, instead of receiving scripted 

essons, teachers in each classroom were asked to develop activ- 

ties of their own choice to address targeted skills and to use a set 

f strategies to enrich and differentiate their interactions with in- 

ividual children. These interactive strategies included contingently 

esponding to children’s comments and engaging children in ex- 

ended conversations ( Phillips et al., 2017 ), which are important 

redictors of child development. 

Posters and videos that support the use of specific practices 

romoting enriched conversations were provided to the teachers. 

he strategies were visualized on posters to be put on the wall: 

1) “The high-quality conversation” poster included strategies like 

pen-ended questions, repetition and expansion; (2) “The Learn- 

ng new words” poster included word learning strategies like re- 

ating new words to known words, and providing examples from 

he same or related semantic categories inspired by Beck and McK- 

own (2007) ; and (3) “The learner’s ladder” poster included ex- 

mples of targeted low and high support strategies to scaffold 

hildren’s learning, based on Justice et al. (2010) . Moreover, op- 

ional intervention materials were developed and made available 

or the teachers. The materials included pictures of target words, 

oth as small and larger pictures (so they could be used in, e.g., 

emory games) and in the form of posters which included pic- 

ures of all target words for language and math, respectively, one 

or each theme. The intervention material also included 5 books, 

hich matched each of the 5 themes (see below). 

The intervention has a significant focus on teaching specific in- 

tructional content . The intervention includes a twofold scope of 

nstruction targeting language (general vocabulary and language 

se) and math (math vocabulary and numeracy skills) that was 

equenced over the 20-week curriculum period. The sequence 

nd scope was developed based on empirical databases (e.g., 

ørgensen, Dale, Bleses, & Fenson, 2009 ). Examples of the sequence 

f scope includes (1) general vocabulary : thematic words (typical 

ords for objects, events and actions, e.g., “beach,” “wet”), words 

or feelings (e.g., “happy,” “angry”), time (e.g., “before,” “now”) and 

pace (“down,” “under”); and (2) math vocabulary : words for num- 

ers, shapes (e.g., “round,” “square”), sizes (e.g., “big,” “short”), and 

atterns (e.g., “dots,” “stripes”). To support teachers in their plan- 

ing of activities, pictures and posters of target words were pro- 

ided but it was voluntary to use them. 

Social-emotional skills are generally well-supported in a Dan- 

sh context ( Slot, Bleses, Justice, Markussen-Brown, & Højen, 2018 ), 

nd were therefore not directly targeted in the intervention, but 
18 
e measured effects on social-emotional development to capture 

otential spill-over effects (see Table 5 ). 

The intervention was organized in 5 content themes, which 

ere developed in collaboration with teachers during the devel- 

pment of the intervention. The themes were chosen to be en- 

aging and relevant for toddlers and included: “My daily life”; 

The weather”; “Animals and nature”; “My family”; and “Out in 

he world.” Each theme lasted 4 weeks to give teachers and chil- 

ren time enough to engage deeply in theme-relevant activities. 

o guide intervention implementation, teachers in each classroom 

eceived a weekly planner offering a theme-based instructional 

ramework by which to plan these activities in alignment with 

he week objectives; the planner provided a suggested dosage of 

 large-group and 2 small-group activities per week and 1 individ- 

al conversation per child each week (among others to minimize 

ffects of implicit biases in engaging children in activities). Expo- 

ure at the individual child level in these 3 types of activities were 

egistered on the weekly planner during the week to support the 

ompletion of implementation notes (see below). Another differ- 

nt type of activity was called “exploration zones”, where teachers 

rranged interesting areas indoor or outdoor (e.g., with pictures, 

oys, outdoor materials etc.) to promote interest and curiosity in 

hildren and when children initiated playful activities, adults were 

ncouraged to join in and interact with the children. 

The intervention uses technology and real-time data to support im- 

lementation . Based on research indicating the importance of self- 

valuation and reflection when implementing instructional prac- 

ices ( Crawford, Zucker, Van Horne, & Landry, 2017 ), each class- 

oom completed implementation notes on a technology-based log- 

ing tool and monitored children’s gains from the intervention 

o support reflection on implementation. The implementation logs 

epresented the experiences of individual children in each class- 

oom. The self-reported implementation notes also tracked ele- 

ents of adherence to the intervention (e.g., which educational ac- 

ivities teachers used, the extent to which the learning objectives 

ere targeted). 

Teacher professional development. All staff (staff with or with- 

ut the 3.5-year pedagogy bachelor degree, which is obligatory to 

ecome a certified ECE teacher in Denmark) in the childcare cen- 

ers were introduced to the intervention in a 2-day professional 

evelopment course by the local educational consultant. As is the 

ase in many intervention studies, the main elements in the in- 

roduction course were sharing information about the interven- 

ion and incorporating modeling of central intervention strategies 

 Biel et al., 2020 ). The course included background knowledge and 

xplicitly described and illustrated the targeted domains, how to 

eference these explicitly during activities using specific practices 

o enrich and differentially support children. The course, more- 

ver, provided opportunities to actively apply and generalize the 

earned content using video-recordings; and supporting metacog- 

ition (e.g., reflection and self-monitoring) throughout the course. 

hese strategies have been shown, along with the adult’s active in- 

olvement in the learning process, to promote learning in teachers 

Bier et al., 2019). The training also provided teachers with all ma- 

erials necessary to fully implement the intervention. 

escription of business-as-usual classrooms 

As we use business-as-usual classrooms as a control group, as 

entioned above, we provide a brief introduction to the Danish 

CE context. Denmark has a universal daycare system which is 

eavily subsidized and on average 90% of 1- and 2-year-old chil- 

ren are enrolled in childcare ( Ministry for Children & Social af- 

airs, 2018a ). With regard to structural characteristics, the teacher- 

hild ratio is relatively low (1 teacher to about 3.5 children in 

enter-based care and 1 teacher to about 4–5 children in family- 

ased care). In center-based care, approximately 60% of teachers 



D. Bleses, P. Jensen, A. Højen et al. Early Childhood Research Quarterly 57 (2021) 12–26 

h

b

g

s

“

c

i

c

2

l

c

e

l

c

t

d

s

s

i

(

M

C

3

f

t

s

t

m

c

v

f

&

C

O

a

(

c

r

t

i

p

t  

f

o

3

3

r

p

t

a

w

u

m

E

i

s

F

o

f

i

f

p

g

t

t

j

c

a

t

c

F

c

y

s

B

v

m

g

l

t

a

r

d

s

a

c

T

u

“

w

t

h

h

s

o

t

e

&

2

E

(

s

o

s

i

m  

2  

p

a

(

c

(

a

r

I

d

w

p

T

a

r

n

ave a 3.5-year pedagogical bachelor degree, whereas in family- 

ased care only a minority (8%) has a formal educational back- 

round ( Ministry of Children & Social Affairs, 2018b ). In both cases, 

ome local variation can be found. The ECE area is regulated by the 

childcare legislation” [Dagtilbudsloven], which seeks to promote 

oherence and continuity between the childcare centers resulting 

n rather uniform centers in terms of content. As part of the child- 

are legislation, a broad learning curriculum was implemented in 

004, which has an explicit focus on strengthening the educational 

earning environment throughout the day focusing on topics and 

ontent cover the 6 curriculum themes (e.g., personal and social- 

motional development, language, math and science). The legis- 

ation is aimed at a broad concept of learning through free play, 

reativity, and outdoor activities within a social and inclusive con- 

ext ( Bauchmüller, Gørtz, & Rasmussen, 2014 ), which is in accor- 

ance with the Danish ECE tradition. Per this tradition, there is a 

trong and common belief among teachers that learning occurs in 

ocial interactions and in play situations rather than in structured 

nstructional situations, such as circle time or academic activities 

 Broström, Johansson, Sandberg, & Frøkjær, 2012 ). 

easures 

hild outcomes 

To measure child outcomes, we used 1 standardized test and 

 teacher-report instruments that were completed at pretest (be- 

ore the intervention) and posttest, approximately 7 months af- 

er the intervention was initiated. Each of the teacher-reported in- 

truments took on average about 8–10 minutes to complete, thus 

eachers spent about 30 minutes per child completing the instru- 

ents. The standardized test was administered by staff, who re- 

eived extensive training in reliable administration. 

For language, we used 2 different measures. To test receptive 

ocabulary, a test of Danish receptive vocabulary was adapted 

rom the English Computerized Comprehension Task (CCT; Friend 

 Keplinger, 2008 ; Friend, Schmitt, & Simpson, 2012 ). The original 

CT consists of 41 items and was developed for 16–30-month-olds. 

n each trial, the child sees 2 pictures denoting nouns, verbs, or 

djectives on a touch screen. One picture denotes the target word 

e.g., dog), and 1 picture is a foil. The test administrator asks the 

hild to “Touch the dog!” The result is scored as correct, incor- 

ect, or no response. Correct responses were reinforced by a brief 

arget-related sound, for example, Bow-wow! for “dog.” The orig- 

nal CCT contains relatively easy, medium, and hard items. For the 

urpose of the present study, we needed a test with harder items 

o be able to test up to the age of 35 months without ceiling ef-

ects. In order not to increase the length of the test beyond 2-year- 

lds’ typical window of attention, a decision was made to develop 

 age-related difficulty levels for the ages 18–23, 24–29, and 30–

5 months. Each of the 3 age-dependent tests consisted of items 

anging from easy to hard, the assumed item difficulty being based 

artly on items in the original English CCT, partly on results from 

he Danish CDI-study of productive vocabulary ( Bleses et al., 2008 ), 

nd partly on pilot tests. The interface for the Danish adaptation 

ere iPads rather than touch screens. For the final analyses, we 

sed the sum of correct answers. 

To assess the productive vocabulary and language use, we ad- 

inistered a brief teacher-based standardized checklist, the CDI- 

ducator ( Bleses, Jensen, Højen & Dale, 2018c ). The CDI-Educator 

s based on well-developed and validated parent report mea- 

ures (MacArthur-Bates Communicative Development Inventories; 

enson et al., 2007 ) and a Danish adaptation of a short version 

f the instrument ( Vach, Bleses, & Jørgensen, 2010 ) was adapted 

or the early childhood education setting. CDI-Educator has a 70- 

tem vocabulary checklist with 9 categories of content (sound ef- 

ects and animal sounds, animals and things, food and drink, body 
19 
arts, small household items, furniture and rooms and places (to 

o), people and routines, action words, descriptive words, and par- 

icles). Additionally, the checklist includes 5 questions concerning 

he child’s use of decontextualized language with respect to ob- 

ects and actions distant from the here and now (e.g., whether the 

hild at any time speaks about earlier episodes and persons, who 

re not present or about something that will happen in the fu- 

ure). For our final analyses, the vocabulary summary score was 

alculated adding up the number of words the child could produce. 

or the language use summary score, the response categories were 

onverted to points and summed up across the 5 questions (“not 

et” [0], “sometimes” [1] or “often” [2]). The CDI-Educator has been 

tandardized on a total of 5097 children aged 18–34 months (cf. 

leses et al., 2018c ). Test-retest correlations (0.68 correlation for 

ocabulary and 0.54 for language use) and internal consistency 

easures (Cronbach’s alpha: 0.98 for vocabulary and 0.88 for lan- 

uage use) demonstrate reliability. External validation was estab- 

ished through the Danish Receptive and Productive One-Word Pic- 

ure Vocabulary Test ( r = between 0 .43 and 0.65 for vocabulary 

nd language use). Measurement properties of the instrument is 

eported in a validation study ( Bleses et al., 2018c ). 

For math language and numeracy , we used a researcher- 

eveloped teacher-administered checklist as no standardized mea- 

ure for toddlers was available at the time. The checklist evalu- 

tes 2 dimensions of early math development, that is, children’s 

omprehension and use of math language (numeracy, 10 items). 

he response categories were converted to points and summed 

p across the relevant questions (“not yet” 0], “sometimes” [1], 

often” [2] or “always” [3]). This instrument included items that 

ere more proximal to the intervention targets. Internal consis- 

ency was assessed for math language and numeracy; all items 

ad an item-total correlation exceeding 0.50. Cronbach’s alpha was 

igh for both math language and numeracy, around 0.95, demon- 

trating high internal consistency. Correlations with the 2v scores 

f the CDI-Educator (locabulary, anguage use) were also substan- 

ial ( r = 0.60 and 0.73), demonstrating that the math checklist also 

xhibits good external concurrent validity (see Bleses, Jensen, Slot, 

 Justice, 2020 ). 

For social-emotional skills , the Danish adaptation ( Sjoe et al., 

020 ; Sjö 2019 ) of the standardized questionnaire, Social- 

motional Assessment/Evaluation Measure (SEAM)–Research Edition 

 Squires, 2014 ) was applied. SEAM has 10 domains critical to 

ocial-emotional skills: empathy, healthy interactions, expression 

f emotions, regulation of social-emotional responses, cooperation, 

haring and engaging, regulation of attention and activity level, 

ndependence, self-image, and adaptive skills. Each of the bench- 

arks has 4 response categories: 0 = not true , 1 = rarely true ,

 = somewhat true , and 3 = very true (a high score indicates a

ositive aspect of social-emotional development). Based on Rasch 

nalyses, the 10 benchmarks were converted to 2 overall indices: 

1) The empathy index, assessing the child’s ability to communi- 

ate own feelings and to read and understand others’ feelings; and 

2) The self-regulation & cooperation index, assessing the child’s 

bility to regulate and cooperate, and the child’s adaptability (the 

eliability coefficients range from 0.82 to 0.91, see Sjö et al., 2019 ). 

ntervention fidelity 

Two types of information were used to track intervention fi- 

elity: (1) Ongoing completion of weekly implementation logs on a 

eb-based platform completed by the teachers in each classroom ( 

er classroom) or family-based care and; (2) Observational ratings. 

he implementation notes were completed by each classroom on 

 weekly basis. The teachers in each classroom were advised to 

eflect together on each of the questions in the implementation 

otes. The teachers had to log on themselves to the IT platform 
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o complete the notes. The implementation notes also documented 

hild exposure, defined as the number of times each child partic- 

pated in large and small group activities per week and individ- 

al conversations. We operationalize intervention fidelity (dosage 

f implementation) as the total number of activities (large group, 

mall group, individual conversations) across the intervention pe- 

iod which teachers engage each individual child in. We use this 

easure to test how intervention exposure is associated with child 

utcomes. 

Teachers also reported the adherence to the intervention, de- 

ned as the extent to which the intervention components were 

mplemented: What type of activities in large and small group set- 

ings was carried out in the classroom that week (it was possible 

o mark activities already listed or add other activities), the ex- 

ent to which they used the provided intervention material (there 

as a list of all the intervention materials and the teachers marked 

hich they have used), and the extent to which the teachers in the 

lassroom judged that they were addressing the learning objectives 

n interactions with the children (“not at all” [1], “sometimes” [2], 

often” [3]). These self-reported ratings of the adherence to the in- 

ervention are only used descriptively. 

Observational ratings were applied to a subset of childcare cen- 

ers to assess adherence to the critical elements of the interven- 

ion and participants’ responsiveness based on video recordings in 

he middle of the 20-week program. Classrooms were selected so 

hat municipalities, type of childcare (center-based vs family-based 

hildcare, and condition (intervention vs control classroom) were 

qually represented. 

In each classroom, a video of a large-group and a small group 

ctivity was collected by research staff. In terms of focus, 58% of 

ctivities had a focus on language, with the remaining focused on 

ath language and numeracy. Research staff was blinded to the 

ondition and coded the videos using a checklist developed to ob- 

erve teacher’s adherence to 5 different intervention elements. The 

rst was the use of sequence and scope. Videos were coded for: (1) 

ow often the teachers mentioned the learning target of the partic- 

lar week in which the video recording took place (1–5 + times); 

2) how many times the teachers used each of the 7 responsive 

trategies from “The high-quality conversation” (1–5 + times); (3) 

ow many times the teachers used the 5 word learning strate- 

ies from “Learning new words” (1–5 + times); and (4) how many 

imes the teachers used the 6 low and high support strategies from 

The Learners Ladder” (1–5 + times); and (5) how many times the 

eachers used strategies specific to language modeling (“low” [1], 

mid” [2], “high” [3]). In addition, the level of child engagement 

as coded. (“low” [1], “mid” [2], “high” [3]). These observational 

ssessments of the adherence to the intervention are only used de- 

criptively. Inter-rater reliability was not assessed. 

Moreover, the implementation fidelity of the local professional 

evelopment course in each municipality was evaluated using self- 

eporting and observation. The quality of the local course was ad- 

ressed in a survey completed by the municipality consultants and 

ncluded questions about the extent to which the consultants com- 

leted all elements of the course as intended, the extent to which 

hey were able to relate theory and practice, the degree to which 

he teachers understood the content and whether they were mo- 

ivated and engaged in the intervention. Direct observations of a 

ubset of the local courses were made using a protocol that was 

eveloped to assess fidelity of the course and the engagement of 

he educational consultants as well as teachers. 

hild progress checklists 

Teachers tracked children’s individual progress toward the 

earning objective within each of the learning domains in language 

general vocabulary and language use) and math (math vocabulary 
20 
nd numeracy skills) using an informal assessment indication of 

hether the child “never,” “sometimes,” or “often” demonstrated 

he skill. The progress checklist, which was available at the IT- 

latform, was completed once for each theme for all individual 

hildren (that is 5 times) . The teachers were introduced to the 

rogress checklists during the professional development course. 

oreover, the completion of implementation notesand progress 

f children was discussed during meetings in the implementation 

eams. 

nalytic strategy 

To estimate the effects of the intervention compared with the 

usiness-as-usual control group, we use a value-added specifica- 

ion of a regression model specified as: 

 i = X i β + δI i + γ y i 
pre + u i , 

ith y i as the post-test outcome measure for child i and y i 
pre as 

he pretest outcome measure. Including this measure allows us 

o control for unobserved characteristics that might be correlated 

ith prior achievement. X is a vector of explanatory variables that 

nclude child and family characteristics (gender, age and ethnic- 

ty of the child, parental education level, parents’ marital status 

nd employment status). These variables are included to control 

or individual differences that might influence the outcome mea- 

ures and to increase the statistical precision of the estimates. We 

lso included municipality fixed effects. I i is an indicator variable 

or whether the child is enrolled in an intervention center, which 

akes δ our main parameter of interest. Outcomes are normalized 

ith the standard deviations of the relevant pretest for the con- 

rol group, which means that estimates of δ can be interpreted as 

ffect sizes (Cohen’s d ). 

Since the randomization occurs at the childcare level, we ad- 

ust the standard errors of the estimates to take account of 

his clustering and the hierarchical structure of the dataset. The 

luster-adjusted standard errors also account for any other non- 

ndependence of children within childcare centers. At the child- 

are center level, intraclass correlations (ICCs) ranged from 0.03 

or language use to 0.08 for receptive vocabulary and at the 

lassroom/family-based unit level, ranged from 0.16 for receptive 

ocabulary to 0.25 for math language. These ICC values indicate 

hat the majority of variance was between children, with fractions 

anging from 0.75 on math language to 0.84 on receptive vocab- 

lary. In general, we analyzed the data at the child level with 

hildcare centers as the clustering unit, since the intervention was 

mplemented at the childcare level (including possible spillover 

ffects between classrooms and family-based caregivers, respec- 

ively). However, we did run a number of sensitivity checks to in- 

estigate if it made any difference for the results if we also took 

ccount of clustering at a lower level (i.e., classrooms or family- 

ased caregivers), either by adjusting standard errors or by using 

ultilevel models (HLM). This did not result in changes to the re- 

ults reported below (at most, the changes in the magnitude of 

stimated effects were marginal) for any of the analyses. We esti- 

ated separate models for each child outcome. Missing data was 

andled by the maximum likelihood method (FIML). 

esults 

ain effects of “We learn together” on children’s developmental 

utcomes 

The first research question examined the main effects of the in- 

ervention “We learn together” on children’s language, math, and 

ocial skill in center-based and family-based childcare centers af- 

er 1 period of exposure to the intervention. We estimated sep- 

rate models for each of the 7 different child outcomes for the 
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Table 4 

Estimated treatment effects of the intervention (effect sizes). 

Outcome Receptive vocabulary Productive vocabulary Language use Math language Numeracy Empathy Self-regulation 

0.13 ∗∗ 0.10 ∗∗∗ 0.03 0.59 ∗∗∗ 0.34 ∗∗∗ 0.10 ∗∗∗ 0.06 

(0.05) (0.03) (0.04) (0.07) (0.07) (0.04) (0.05) 

N 1818 2170 2170 2159 2159 2039 2039 

Note: Standard errors in parentheses. Standard errors are adjusted for clustering at center/group level. 

Missing values are handled by using the ML method (FIML). All estimates are from separate value-added models with covariates and municipality 

fixed effects included. The effect sizes are in terms of standard deviations of the pre-test for the control group. 
∗∗ P < 0.05. 
∗∗∗ P < 0.01. 

o

t

w

a

r

i  

s

0

0

f

m

p

w

c

i

e

f

M

t

t

v

m

c

p

t

p

c

e

c

e

c

a

I

t

m

p

i

o

o

c

w

1

m

a

t

p

r

d

Table 5 

Exposure of children to activities, mean per week (N = 1574 children). 

Mean SD 10th percentile 90th percentile 

Large group activities 2.7 1.5 1.1 4.4 

Small group activities 2.0 1.3 0.8 3.5 

Individual conversations 6.0 4.5 1.4 12.0 

Notes: The table only includes children in the treatment group, as the exposure for 

children in the control group per definition is equal to 0. The mean per week is 

calculated for each child as the total exposure divided by the duration of the inter- 

vention period (i.e., 20 weeks). The total exposure is the total number of activities 

in each category over the full intervention period (for the first period). Since not all 

children have data on all 20 weeks in the intervention period, the calculated mean 

per week may be downward biased. If the missing data reflect that the child did 

not participate or that no activities took place in those weeks, then the calculated 

mean per week is not downward biased. 
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verall sample (recall that receptive vocabulary is measured with 

he CCT test, productive vocabulary and language use are measured 

ith CDI-Educator, social-emotional skills are measured with SEAM 

nd math language and numeracy skills are measured with the 

esearcher-developed math checklist). These results are displayed 

n Table 4 . As can be seen from the table, the overall effects were

ignificantly positive for the targeted skills, such as receptive ( d = 

.13) and productive vocabulary ( d = 0.10), math language ( d = 

.59) and numeracy ( d = 0.34), while no significant effects were 

ound for language use. The strongest effects were found for the 2 

ath outcomes. Interestingly, we found significant effects on em- 

athy ( d = 0.10) but not on self-regulation and cooperation. To test 

hether the effects were different for the 2 types of care, we in- 

luded interaction terms between type of care and the intervention 

n the models (results not shown). There were no significant differ- 

nces in effects between the 2 types of care (with P values ranging 

rom 0.34 to 0.97) for the 7 outcome measures. 

oderation effects of child and parent characteristics 

For the second research question, which concerned whether the 

reatment effects were moderated by child and parent characteris- 

ics, we estimated models that included interaction terms between 

arious child and parent characteristics and the intervention in the 

odels; each interaction term was added in a separate model. The 

hild characteristics examined included gender and age and the 

arent characteristics included ethnic background, parents’ educa- 

ion, parental cohabitation status, parents’ employment status, and 

arental housing status. Neither pretest scores nor child or parent 

haracteristics moderated the treatment effects, that is, no differ- 

ntial effects could be established. The 1 exception occurred when 

omparing children with employed parents with children with par- 

nts on public transfer income or with no income (the latter group 

onsisting of 251 children), for which there was 1 significant inter- 

ction for math language ( b = −0.34, SE = 0.17, P < 0.05). 

ntervention fidelity of the intervention 

The third research question addresses the fidelity of “We learn 

ogether” when implemented in a real-world setting. The recom- 

ended level of activities for each child each week was partici- 

ation in 2 large group activities, 2 small group activities and 1 

ndividual conversation with a teacher. As can be seen in Table 5 , 

ur results show that on average teachers met the expected level 

f engaging children in activities but with large variation across 

hildren (the analysis is based on completed implementation notes, 

hich reported individual child exposure on a weekly basis (N = 

1,505 of 13,960, corresponding to 82%). For the weekly recom- 

endation of 2 large-group activities, each child participated in an 

verage of 2.7 activities ( SD = 1.5; interdecile range 1.1–4.4). For 

he weekly recommendation of 2 small-group activities, each child 

articipated in an average of 2.0 activities ( SD = 1.3; interdecile 

ange 0.8 to 3.5). Finally, for the weekly recommendation of 1 in- 

ividual conversation, individual children experienced an average 
21 
f 6 ( SD = 4.5; interdecile range 1.4–12) individual conversations 

ith their teachers each week. Based on implementation notes, 

0% of teachers noted that they established exploration zones very 

requently and that the children used these to initiate playful ac- 

ivities. 

We examined whether the large variation in exposure to “We 

earn together” was related to child and parent characteristics 

the child’s gender, age, ethnic background, parental education 

evel, parental cohabitation status, parents’ employment status and 

arental housing status) but did not find any significant differ- 

nces at the child level. We also investigated the partial correla- 

ions (controlling for childcare type) between childcare characteris- 

ics (aggregated measures of teacher age, teacher educational level 

nd experience) and an aggregated measure of exposure across 

hildren by regressing child exposure on the childcare character- 

stics (N = 156 childcare centers of 183, corresponding to 85%). 

e found no significant correlations between child exposure and 

ercentage of teachers with a BA education ( t (153) = −0.12, P = 

.91) or teachers experience ( t (153) = 1.26, P = 0.21). In contrast, 

e found a significantly positive correlation between child expo- 

ure and an aggregated measure of teacher age in the childcare 

enters ( t (153) = 2.14, P = 0.03), indicating that older teachers im- 

lemented more activities than younger teachers. 

Based on the self-reported implementation notes, it appears 

hat in large and small group activities (which was chosen by the 

eachers themselves), the most frequent types of activities that the 

eachers engage children in were shared book reading, singing ac- 

ivities and nursery rhymes, games with the picture cards, and cre- 

tive activities, that is, very typical activities for infant-toddlers. 

he intervention materials were, on average, used in between 60% 

nd 75% of weekly activities, even though it was completely volun- 

ary to use the materials. In particular, the teachers used the pro- 

ided picture cards of target words. Moreover, 41% of the teachers 

ndicated that they addressed the specific learning targets of the 

ntervention to a very high extent, approximately half of the teach- 

rs (49%) indicated that they to some extent addressed the specific 

argets where less than 10% indicate that they either not or to a 
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Table 6 

Estimated treatment effects of the intervention (effect sizes), by treatment exposure. 

Outcome Receptive Productive Language Math Numeracy Empathy Self- 

vocabulary vocabulary use language regulation 

High exposure 0.18 ∗∗∗ 0.16 ∗∗∗ 0.07 0.75 ∗∗∗ 0.48 ∗∗∗ 0.12 ∗∗∗ 0.11 ∗

(0.06) (0.04) (0.05) (0.10) (0.07) (0.04) (0.06) 

Low exposure 0.03 −0.04 −0.07 0.33 ∗∗∗ 0.01 0.04 −0.05 

(0.07) (0.05) (0.05) (0.10) (0.10) (0.05) (0.06) 

Difference 0.15 ∗∗∗ 0.20 ∗∗∗ 0.14 ∗∗∗ 0.42 ∗∗∗ 0.47 ∗∗∗ 0.08 ∗ 0.16 ∗∗

(0.06) (0.05) (0.05) (0.07) (0.08) (0.04) (0.05) 

N 1818 2170 2170 2159 2146 2039 2039 

Notes: Standard errors in parentheses. Standard errors are adjusted for clustering at center/group level. 

Missing values are handled by using the ML method (FIML). Each column contains estimates from a separate value- 

added model with covariates and municipality fixed effects included. The effect sizes are in terms of standard devi- 

ations of the pre-test for the control group. 
∗ P < 0.10. 
∗∗ P < 0.05. 
∗∗∗ P < 0.01. 
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imited extent addressed the learning targets. Measures of adher- 

nce to the content of the intervention were coded from videos 

ollected in each classroom mid-way through the implementation 

eriod of a smaller part of the sample (N = 106 video record- 

ngs). Analyses showed that treatment teachers used the targeted 

earning objectives and responsive strategies (on average 4.5 vs 3.0 

imes per activity) and word learning strategies (on average 4.4 vs 

.2 times per activity) to a higher extent than teachers in the con- 

rol condition did (on average 4.5 vs 3.0 times). Neither teachers 

n the treatment or in the control groups used the Learner’s Lad- 

er often (on average 0.8 vs 0.2 times). 

As the implementation of the local professional development 

ourse is a significant element of taking interventions to-scale, we 

lso examined the extent to which this course was implemented 

s intended. The local professional development course was pro- 

ided by 19 local educational consultants who all participated in 

he train-the-trainer course. All educational consultants reported 

igh compliance with the structure and content of the local pro- 

essional development course; the consultants reported that they 

o a very high (42%) or a high degree (58%) carried out the course 

s intended. Additionally, they reported high level of motivation 

nd engagement of the teachers (73%). Between 60% and 75% re- 

orted that the structure and content of the local professional de- 

elopment course was clear and understandable for the teachers 

nd supported learning. The direct observation of a limited num- 

er of local professional development courses (N = 9) supported 

he trainers’ self-evaluations. One exception was related to inform- 

ng participants about the study design and the use of real-life data 

here the compliance was somewhat lower in half of the courses. 

he overall conclusion is, therefore, that the educational consul- 

ants were able to conduct the professional development course in 

 way that was close to the intention and seemingly prepared the 

eachers satisfactory for the “We learn together” intervention. 

oderation effects of intervention exposure 

In the fourth research question, we investigated whether indi- 

idual variation in intervention exposure was associated with child 

utcomes. We did this by estimating the effects of the intervention 

n models where we had added measures of exposure. The analy- 

is is based on completed implementation notes that reported in- 

ividual child exposure on a weekly basis (N = 11,505 of 13,960, 

orresponding to 82%). To obtain robust estimations, we summed 

ll activities regardless of type and split the sample by the median 

umber of activities. Hence, our measure of exposure only distin- 

uished between low and high exposure. The results are shown in 

able 6 , which contains the estimated treatment effects for each of 

he 2 levels of exposure and the difference between them. 
22 
As can be seen from the differences in the table, high exposure 

as associated with significantly higher outcomes than low expo- 

ure, except for empathy (the differences range from d = 0.08 to 

 = 0.48, depending on outcome). Even for those outcomes where 

here were no overall intervention effects (language use and self- 

egulation & cooperation), the differences between high and low 

xposure showed a significant advantage for children with high ex- 

osure ( d = 0.14 and d = 0.16, respectively). In sum, this reflected 

he same pattern for the group of children with high exposure as 

he overall effects showed, whereas for children with low expo- 

ure, there were no significant effects except for math language. 

or this outcome, there was still a significantly positive effect with 

ow exposure, but the magnitude was only half the effect size of 

igh exposure. It should be acknowledged that all results for ex- 

osure are only correlational, as differences in exposure were not 

art of the experimental design. 

ffects of implementation teams on fidelity 

Finally, in accordance with the fifth research question, we in- 

estigated the association between implementation teams and in- 

ervention fidelity. Based on the completed implementation notes 

N = 993 of 1445, corresponding to 67%), we found that on av- 

rage 2.6 ( SD = 1.5) of the 5 planned implementation team meet- 

ngs were carried out but with substantial variation between child- 

are centers (range 0–5). Correlating the number of implemen- 

ation team meetings and intervention fidelity (aggregated child 

xposure within childcares), there was generally no associations 

etween intervention fidelity as measured by child exposure (we 

ound a marginally significant correlation with more than 1 team 

eeting (vs 1 or none) and child exposure ( t (260) = 1.84, P = 0.07)).

iscussion 

The present study adds to the emerging literature concerning 

he scaling up of early interventions in childcare and is a unique 

ontribution to the literature given the focus on the effectiveness 

f a schoolreadiness intervention for toddlers implemented at scale 

nd tested on a heterogeneous and representative sample. Given 

he importance of early intervention to mitigate early skills gaps, 

his study contributes highly valuable knowledge of effective inter- 

ention components and what works for whom as well as knowl- 

dge about how interventions are implemented at scale, how inter- 

ention dosage affects child outcomes and how measures to im- 

rove intervention fidelity under real-world circumstances work. 

e highlight several major contributions of the study. 
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he study has meaningful and policy relevant main effects when 

mplemented at-scale 

Based on the early-stage study of the intervention evaluated in 

his paper ( Bleses, Jensen, Slot, & Justice, 2020 ), we hypothesized 

hat the implementation of “We learn together” would result in 

ositive main effects on language and math outcomes and poten- 

ially also social outcomes. The most important contribution of this 

tudy is that we demonstrated that it was indeed possible to repli- 

ate the findings from the first stage efficacy trial of “We learn to- 

ether” and achieve population-level short-term effects at scale for 

 out of 7 outcomes. With the exception of language use, all tar- 

eted language and math outcomes increased significantly more in 

he intervention group than the control group. Moreover, a signif- 

cant spill-over effect on empathy was found, conceivably because 

he children, as a function of the intervention, participated in, on 

verage, 2 weekly small-group activities, which can support peer 

nteractions to a higher extent than large-group activities. Morever, 

he focus on words for feelings may also have supported children’s 

bility to communicate their own feelings and to read and under- 

tand others’ feelings. It is important to note that in contradic- 

ion to the early-stage trial, where the assessment of child out- 

omes relied entirely on teacher report instruments, we included a 

tandardized test of receptive vocabulary, which indicated slightly 

igher effects than for the teacher reported domains. Compared to 

he early-stage trial, the intervention effects of the current at-scale 

tudy were somewhat reduced (between 0.1 and 0.5 of a standard 

eviation). This may be surprising as we found that the implemen- 

ation exposure was higher in the current study compared to the 

rst stage trial (see below). 

We speculate that there may be several different sources of this 

omewhat surprising result. Even though the early-stage trial al- 

eady was an effectiveness study, we did introduce changes when 

aking the intervention to scale, which might have affected child 

utcomes. First, there was less self-selection of childcare centers, 

s in 6 municipalities all childcare centers participated. Second, 

nd perhaps because of less self-selection, children in the cur- 

ent samples had lower pretest scores compared to children in the 

arly-stage study. Third, the train-the-trainer model, entailing that 

he local professional development course was provided by edu- 

ational consultants rather than scientific staff, may have caused 

ower quality in terms of teaching the content of the intervention. 

Nevertheless, the effect sizes still ranged from 0.10 to 0.59 

hich, according to a newer benchmarking model developed by 

raft (2020) , can be characterized as medium and large-sized ef- 

ect sizes. Following Kraft’s additional criteria for evaluating im- 

act, it is of note that this intervention additionally (1) was evalu- 

ted in a large-scale sample; (2) is a low-cost intervention, which 

as implemented without additional resources from the munici- 

alities and (3) already is designed for scaling to nationwide use. 

onsequently, the present findings suggest that the intervention 

as potentials for large impact at a population level. The results 

f the intervention are, based on Kraft’s benchmarks, highly mean- 

ngful and relevant for policy makers. 

hild and parent characteristics do not moderate effects 

We were able to identify for whom the intervention worked 

y comparing intervention effects for different groups of children. 

s in the early-stage project, we expected limited effects of child 

nd parent characteristics on intervention effects and this hypothe- 

is was confirmed. Using the rich available register data, we found 

hat child characteristics, such as gender and age, and parent char- 

cteristics, such as ethnicity, education, and employment status did 

ot significantly affect treatment effects, that is, no differential ef- 

ects could be established. Consequently, compared to the early- 
23 
tage trial, we no longer find significantly lower treatment effects 

or children of mothers with no or low education or for immigrant 

hildren. This finding is similar to the effectiveness studies of lan- 

uage interventions in Danish preschools, which were also tested 

n heterogenous samples ( Bleses et al., 2018a , 2018b ). 

he intervention fidelity was acceptable even at at-scale 

mplementation 

Based on results from other large-scale RCTs in a Danish context 

 Bleses et al., 2018a ; 2018b ), we hypothesized, that not all child-

ares would meet the recommended level of intervention fidelity, 

hat is, not all children were exposed to the recommended num- 

er of activities. However, the results of the study revealed that 

eachers met, on average, the recommended level for child expo- 

ure in the intervention, though substantial variation was found 

cross children. Furthermore, the variation in exposure across chil- 

ren was unrelated to child or parent characteristics indicating that 

he teachers were not implicitly biased in terms of including chil- 

ren in the intervention activities, possibly as a result of a more 

ystematic focus on an inclusive practice in the professional devel- 

pment course. In fact, the intervention fidelity was higher com- 

ared to the first stage trial: almost 1 additional group activity (on 

verage 2.7 large group activities vs 1.8 in the first trial and on 

verage 2.0 small group activity vs 1.1 in the first trial), but in par- 

icular the number of individual conversations increased substan- 

ially (on average 6.0 vs 1 in the first trial). The only childcare level 

haracteristic that predicted child exposure was teacher age, such 

hat older teachers resulted in higher exposure. This suggest that 

n important factor underlying the effectiveness of the “We learn 

ogether” intervention, is that it was feasible to design an interven- 

ion for toddler childcares that could be implemented at scale at a 

atisfactory level. 

The satisfactory level of intervention fidelity may be related to 

everal factors. One of the design characteristics of the interven- 

ion, that is, providing teachers with discretion and flexibility in 

he implementation of the intervention, may have contributed to 

he satisfactory intervention fidelity. Even though the intervention 

as some clearly identified core components that are empirically 

alidated (e.g., sequence and scope, responsive strategies), the im- 

lementation is designed to flexibly match various local contexts 

nd child populations as teachers themselves were asked to de- 

elop activities of their own choice, which may have supported the 

mplementation flexibility. The lack of prepared lessons and script- 

ng seemingly did not prevent teachers to pick up the curriculum 

s hypothesized by Weiland et al. Weiland, McCormick, Mattera, 

aier, & Morris, 2018 . On the other hand, the lack of scripting 

ight have caused more implementation variability across differ- 

nt activities, but we have no data to investigate whether this 

as the case. Furthermore, the measures taken when preparing the 

We learn together” intervention presumable enhanced the imple- 

entation of the intervention. 

Suggestively, the on average high level of intervention fidelity 

ndicate that the program strategies which were more organiza- 

ional in nature were successful in making the intervention ready 

or scaling up. The train-the-trainer model was evaluated very pos- 

tively by the local municipality consultants who believed it was 

ossible for them to integrate the intervention efficiently in the lo- 

al educational context to a higher extent compared to researcher- 

eld courses and this local embedment may have encouraged the 

eachers’ implementation of the intervention. A qualitative eval- 

ation among the educational consultants suggests that the ini- 

ial readiness workshop focusing on implementation readiness in 

ach municipality provided them with important knowledge about 

trengths and difficulties of implementing this specific intervention 

n their local childcare centers, which they could target in the lo- 
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al professional development course. Along the same line, the or- 

anizational support that was provided as part of the intervention 

tudy, including the inclusion of principals in the professional de- 

elopment course, may have supported the day-to-day implemen- 

ation. Principals completed a survey post the intervention, which 

uggested that many participated in classroom planning meetings 

nd gave informal coaching, both at meetings and when teachers 

mplemented the intervention focusing on the teachers’ learning 

nd the use of rich language and responsive strategies. 

ositive child outcomes are associated with intervention exposure 

An additional contribution of this study is, that we examined 

ow intervention fidelity is related to child outcomes. We hypoth- 

sized based on earlier Danish RCT studies that higher exposure 

ould be associated with higher outcomes and this hypothesis was 

onfirmed. Even though we found that teachers, on average, en- 

aged children in activities at the recommended level there was 

ubstantial differences in exposure at the level of the individual 

hild and this difference in dosage was associated with child out- 

omes. In fact, we found no associations with child outcomes un- 

ess the recommended dosage was met, indicating that this dosage 

s necessary to be able to expect effects. Furthermore, for chil- 

ren who were exposed to the recommended level of exposure, we 

ound significant associations not only for all targeted skills except 

or language use but also for both the untargeted domains, further 

upporting the effectiveness of this toddler intervention even un- 

er at scale implementation. Results of the present work suggest 

hat variation in implementation dosage is highly associated with 

ndividual children’s benefits of the intervention. It is, therefore, 

ssential that we learn more about individual teacher and system 

evel factors that affect intervention fidelity in order to improve fi- 

elity under real-life circumstances. 

mplementation teams did not improve intervention fidelity 

One initiative identified as being important for implementa- 

ion fidelity that was implemented in the current study was the 

o-called implementation teams, which were supposed to have 1 

eeting per each theme (i.e., every fourth week). We predicted 

hat the use of implementation teams would improve fidelity. 

owever, the findings did not clearly support this prediction; in 

hat we only found a marginally significant association between 

se of implementation teams and child exposure. We speculate 

hat there are several reasons for the lack of associations with use 

f implementation teams. First of all, it was difficult for the class- 

ooms to complete the implementation team meetings as, on av- 

rage, only half of the meetings were carried out. A subsequent 

valuation indicated that structural conditions, in particular lack 

f preparation time and sick listing have had an impact on the 

requency of meetings. Second, many teachers were not familiar 

ith using on-line data and the head teachers noted in an eval- 

ation that the training they were provided with did not pre- 

are them sufficiently to use these data to support implementa- 

ion. Nevertheless, the main conclusion from a subsequent evalua- 

ion was that teachers experienced that the implementation team 

eetings had increased knowledge sharing and exchange of expe- 

ience, which resulted in a deeper understanding of the “We learn 

ogether” intervention and a greater awareness of how to use the 

anguage strategies with individual children. The implementation 

eams created a space for reflecting on and evaluating the instruc- 

ional practice, which were conceived as very constructive and in- 

piring. Looking ahead, the use of implementation teams in rela- 

ion to interventions are promising but more attention to structural 

onditions and training of lead teachers is necessary. 
24 
imitations 

The findings of this study importantly advance our understand- 

ng of scaling up interventions. However, several limitations should 

e noted. First, for efficiency purposes – and the lack of available 

ppropriate standardized tests for this age group and general prob- 

ems testing these domains in toddlers - we mainly used published 

eacher reported standardized measures, which have demonstrated 

igh internal reliability and good or acceptable external validity 

oncurrent with standardized test. Although, there are concerns 

bout the validity of providing estimates of children’s develop- 

ent using teacher ratings, it is a common methodology in large- 

cale research involving the assessment of thousands of children 

e.g., National Center for Early Development and Learning’s Multi- 

tate Study of Pre-Kindergarten, National Center for Early Devel- 

pment and Learning, National Institute for Early Education Re- 

earch State-Wide Early Education Programs Study, and the Twins 

arly Development Study). A number of studies have shown that 

eacher reports are valid and reliable measures of children’s be- 

avioral ( Bishop et al., 2003 ) and academic skills ( National Center 

or Education Statistics [NCES], 2002 ; Justice et al., 2009 ). Similarly, 

gain for reasons of efficiency, we use a self-reported measure of 

ntervention fidelity to capture dosage and adherence, which may 

ave limited our possibility to measure full associations with child 

utcomes. However, the differential patters of associations indicate 

hat this measure overall worked well as a rough indicator of inter- 

ention fidelity. Note though that use of a standardized assessment 

esulted in slightly higher effects suggesting that using teacher- 

atings might have underestimated the effects. Second, long-term 

ollow-up data are not available, and thus it is unknown if the in- 

ervention results will contribute to longer-term skill improvement. 

inally, even though the results of the early-stage study were repli- 

ated, it remains unclear whether the intervention effects would 

uccessfully generalize to other contexts like the US, as the high 

evel of teacher education and higher teacher-child ratios in Den- 

ark may have affected the implementation positively. 

onclusion 

In conclusion, the present study is one of the first to evalu- 

te the effects of a toddler schoolreadiness intervention when im- 

lemented at scale, and as a whole the study confirms that the 

ow-cost “We learn together” intervention is ready to be scaled 

p. An inexpensive program that produces medium-to-large ef- 

ect sizes and therefore economically valuable outcomes, has the 

otentials for making good policy. The study has provided some 

nowledge about the hypothesized causal mechanisms underlying 

he interventions effects via analyses of moderators but future re- 

earch is needed to fully unpack the black box of the “We learn 

ogether” intervention to get even closer to the effective compo- 

ents. The study also demonstrated that taking effective interven- 

ions to scale involves challenges. Based on an analysis of imple- 

entation of interventions in 5 public systems (behavioral health, 

hild welfare, education, juvenile justice and public health), Fa- 

an and colleagues ( Fagan, 2019 ) find several factors that affects 

cale-up across systems from higher system level factors as public 

wareness and support of effective interventions like “We learn to- 

ether” to lower-level factors like the skills of the workforce. Such 

arriers of implementation also need to be addressed in future 

tudies to improve fidelity and child outcomes. 
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