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Experimental Impacts of the “Quality Preschool for Ghana”
Interventions on Teacher Professional Well-being,
Classroom Quality, and Children’s School Readiness

Sharon Wolf?, J. Lawrence Aber®, Jere R. Behrman® and Edward Tsinigo®

ABSTRACT KEYWORDS
We assessed the impacts of a teacher professional development pro- early childhood education
gram for public and private kindergartens in the Greater Accra Region kindergarten

of Ghana. We examined impacts on teacher professional well-being, classroom quality
classroom quality, and children’s readiness during one school year. This Ecl:‘:r:’al readiness
cluster-randomized trial included 240 schools (teachers N=444; chil- i el
dren N=3,345, M,ge=5.2) randomly assigned to one of three condi- and coaching
tions: teacher training (TT), teacher training plus parental-awareness

meetings (TTPA), and controls. The programs incorporated workshops

and in-classroom coaching for teachers and video-based discussion

groups for parents. Moderate impacts were found on some dimensions

of professional well-being (reduced burnout in the TT and TTPA condi-

tions, reduced turnover in the TT condition), classroom quality

(increased emotional support/behavior management in the TT and

TTPA conditions, support for student expression in the TT condition),

and small impacts on multiple domains of children’s school readiness

(in the TT condition). The parental-awareness meetings had counteract-

ing effects on child school readiness outcomes. Implications for policy

and practice are discussed for Ghana and for early childhood education

in low- and middle-income countries.

Introduction

Since the start of the 21st century, there has been a dramatic increase globally in
emphasizing the period of early childhood development (ECD). Estimates suggest that
250 million children younger than 5years of age in developing countries are at risk of
not reaching their developmental potential, as indicated by stunting and living in

CONTACT Sharon Wolf @ wolfs@upenn.edu @ Graduate School of Education, University of Pennsylvania, 3700 Walnut
Street, Philadelphia, PA 19104, USA.

2Graduate School of Education, University of Pennsylvania, Philadelphia, Pennsylvania, USA

PGlobal TIES for Children, Institute for Human Development and Social Change, New York University, New York, New
York, USA

‘Departments of Economics and Sociology, School of Arts and Sciences, University of Pennsylvania, Philadelphia,
Pennsylvania, USA

YInnovations for Poverty Action, Accra, Ghana

@ Supplemental data for this article can be accessed on the publisher's website.

© 2018 The Authors. Published with license by Taylor and Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License

(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://crossmark.crossref.org/dialog/?doi=10.1080/19345747.2018.1517199&domain=pdf
https://doi.org/10.1080/19345747.2018.1517199
http://creativecommons.org/licenses/by-nc-nd/4.0/

extreme poverty (Lu, Black, & Richter, 2016). Compared to other regions, sub-Saharan
Africa has the highest prevalence of children at risk, with 38% of the 143 million
children younger than 5 stunted and 50% living in extreme poverty (Lu et al, 2016).
Pre-primary education, or early childhood education (ECE), is one approach to support
ECD, and estimates suggest that the benefit-cost ratio of increasing ECE enrollments in
developing countries are considerable (Engle et al., 2011).

High-quality ECE can improve children’s early learning skills, which are crucial for
children’s transition and adaptation to school (e.g., Blair, 2002; Morris et al., 2014;
Yoshikawa et al., 2013). These “school readiness skills” include both early academic
skills and behavioral and social skills. As part of a global initiative to improve children’s
learning, Target 4.2 of the United Nation’s Sustainable Development Goal 4 on educa-
tion aims to expand access to high-quality ECE and improve school readiness outcomes
for all children (United Nations, 2015). Yet as ECE enrollments have expanded across
low- and middle-income countries (LMICs), concerns about the quality of services have
increased (Britto, Yoshikawa, & Boller, 2011; Engle et al., 2011).

ECE in Ghana

Ghana is a lower-middle-income country in West Africa with a gross domestic product
per capita of $4,300 and a population of 26.9 million people (Central Intelligence
Agency, 2016). It is estimated that one-third (32.6%) of Ghanaian 3- and 4-year-olds do
not meet school readiness indicator thresholds, including following directions, working
independently, avoiding distraction, getting along with others, and avoiding aggression
(McCoy et al., 2016). In 2004, the government adopted the National Early Childhood
Care and Development Policy, which highlighted access to quality early education as
central to improving ECD and learning as well as to reducing inequalities in learning
outcomes. In 2007, 2years of pre-primary education—called kindergarten 1 (KGI; the
equivalent to pre-K in the United States) and kindergarten 2 (KG2; the equivalent to
kindergarten in the United States), respectively—were added to the universal basic edu-
cation system that had previously begun in the first grade of primary school.

As a result, Ghana has one of the highest pre-primary enrollment rates on the contin-
ent at 75% net enrollment in 2015-2016 (Ghana Ministry of Education, 2016). Yet sev-
eral reports have concluded that educational quality and learning outcomes are low
(e.g., Ghana Ministry of Education, 2014), including in the kindergarten (KG) sector
(Ghana Education Service, 2012). The 2012 Government Kindergarten Situational
Report concluded that the curriculum established in 2004 was sound but that teachers
had not incorporated the new pedagogy into their practice. Thus, the Ghana Education
Service (the implementing arm of the Ministry of Education) declared training KG
teachers a top education policy priority. A secondary priority was to engage parents in
their child’s KG education at home and in school.

The private ECE sector in Ghana has grown in recent years. As the country’s migration
and urbanization continue to grow rapidly (CIA, 2016), the private education sector has
been quick to respond to families’ demands by providing educational services needed by
the local community faster than the public sector has been able to. The 2014-2015
Education Management Information System data indicated that the number of public pre-
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primary schools increased by 2.1%—from 13,861 in 2013-2014 to 14,147 by 2014-2015—
while the number of private pre-primary schools increased at four times that rate—=8.7%,
or from 11,983 to 13,031—within the same period (Republic of Ghana, 2015). A large
majority of these private schools charge very low fees and cater to low-income families
(known as low-fee private schools), and many struggle to cover their costs (Abdul-Hamid,
Baum, De Brular, Lusk-Stover, & Tettey, 2017). While public and private KG schools are
required to follow the national curriculum, a major concern for policy makers remains
educational quality and lack of standards enforcement in both sectors.

Improving KG Quality in Ghana

There have been relatively few systematic randomized studies of interventions to improve
ECE quality in developing countries. The studies to date found that classroom quality can
be improved by in-service teacher training interventions, but these improvements do not
necessarily result in better outcomes for children. Two factors may limit the success of
quality improvement efforts in Ghana specifically and low-income countries generally.

First, there is growing concern about a “motivation crisis” among teachers in LMICs
(Moon, 2007) and in Ghana specifically (Bennell & Akyeampong, 2007). Teachers in
LMICs face many challenges, including increasing workloads due to educational reform,
low and unreliable teacher remuneration, lack of professional recognition, challenging
working conditions (i.e., large class sizes), lack of accountability, minimal professional
development opportunities, and lack of voice (Bennell & Akyeampong, 2007; Guajardo,
2011; Wolf, Aber, Torrente, McCoy, & Rasheed, 2015). Low teacher motivation and
attendance, as well as high rates of turnover (Osei, 2006), are serious challenges to improv-
ing educational quality and child learning (Bennell & Akyeampong, 2007). Meta-analyses
show that successful in-service teacher training, coupled with ongoing monitoring and
coaching, is a proven way to improve teachers’ instructional practice in both the United
States (Kraft, Blazar, & Hogam, 2017) and in LMICs (Ganimian & Murnane, 2016) for pri-
mary school teachers. Such ongoing support may be necessary to combat this issue.

The second factor is the role of parents in children’s learning. Parental involvement
in school may be particularly beneficial for younger children, while lack of parental par-
ticipation may limit the effectiveness of school-based programs (e.g., Connor, Son,
Hindman, & Morrison, 2005). Regular communication between parents and schools
allows them to work together toward children’s learning and development and has been
shown to improve longer-term academic outcomes for preschool and KG children in
the United States (Miedel & Reynolds, 1999). While research on parent involvement in
school in sub-Saharan Africa is much more limited, a study in South Africa found that
many ECE teachers perceived parents to be uninterested or uninvolved in their child-
ren’s education, and there was little reported communication between home and school
(Bridgemohan, van Wyk, & van Staden, 2005).

In Ghana, levels of at-home cognitive stimulation are relatively low, with only 33.1%
of children having been read to in the three days immediately prior to data collection
(versus an average of 54.1% in all developing countries; McCoy et al., 2016). Ghanaian
parents have been shown to value early education and demand academically focused,
rigorous instruction from teachers (Bidwell & Watine, 2014; Kabay, Wolf, & Yoshikawa,
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2017), and school involvement has been shown to partially mediate the positive associa-
tions between socioeconomic status and Ghanaian children’s school readiness skills
(Wolf & McCoy, 2017). In contexts such as Ghana, with low adult-literacy rates and
educational levels, many parents’ may not feel efficacious in promoting their child’s
learning. Aligning parents’ and schools” expectations for ECE and supporting parents to
engage in their child’s education may be critical for sustainably changing teacher prac-
tice and children’s development.

The Quality Preschool for Ghana Interventions and Theory of Change

The Quality Preschool for Ghana (QP4G) project aimed to build capacity and support
for implementation of the 2004 KG curriculum and to enhance the quality of KG educa-
tion in Ghana. The goal of QP4G was to develop and rigorously evaluate a scalable
model of transformational teacher training to provide high-quality ECE services to chil-
dren and to test the benefits of engaging parents via an awareness campaign designed to
align parental expectations with these practices. The programs were designed to improve
classroom quality and the development of Ghanaian children’s school readiness skills.
Preschool in this study refers to the two years of pre-primary education in Ghana called
kindergarten.

The teacher-training program included training workshops (fivedays in September,
two days in January, and oneday in May) and in-classroom coaching (six visits over the
course of the school year) administered by trained district government ECE coordina-
tors. The training for teachers was led by professional teacher trainers at the National
Nursery Teacher Training Center in Accra, a teacher-training facility affiliated with the
Ministry of Education that provides ECE certification courses for teachers. The content
focused on integrating play- and activity-based, child-centered teaching practices into
teaching instructional content and covered five areas: (1) how children learn—develop-
ing a child-friendly environment, (2) classroom management, (3) incorporating
child-centered and activity-based approaches to teaching language and literacy,
(4) incorporating child-centered and activity-based approaches to teaching math, and
(5) assessment and planning. The first half of each training day consisted of lectures
and discussions, and the second half focused on practicing the techniques learned and
creating teaching and learning materials to implement activities in the classroom.

District government ECE coordinators attended the teacher training as well as two
days of training on their roles as monitors and coaches plus a one-day refresher training
halfway through the school year. They were trained on the same content as the teachers
as well as their role as coaches to guide teachers and answer their questions on the
implementation of the curriculum. The coaching visits focused on practical ways that
teachers could integrate the lessons from the training in their teaching, including posi-
tive classroom management (e.g., how to use consistent rewards and routines), assess-
ment and planning, and integrating play-based activities into literacy and math lessons.
At each visit, teachers were observed for a minimum of one hour, followed by debriefing
sessions where teachers reflected on their practice and were provided with feedback on
what they did well, as well as areas for improvement.
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Interventions Classroom-level mediators Child outcomes

Classroom
Quality

Teacher training/
Coaching support

Teacher training/ \
Coaching support

+
Parental-awareness
meetings

School
readiness

= = = = = —— =

Teacher
professional |7
well-being

Figure 1. Quality preschool for Ghana theory of change. Note. Solid lines represent causal relations.
Dashed lines represent noncausal relations. Only solid lines are examined in this study.

The parental-awareness meetings consisted of three meetings administered through
school parent-teacher associations (PTAs) over the course of the school year. It was
offered to all parents with KG children in the school and administered by the same
trained district government ECE coordinators. Each meeting consisted of a video (con-
tent was developed for the intervention) followed by a discussion led by the district
coordinator. The video themes were (1) the importance of play-based learning, (2)
parents’ role in child learning, and (3) encouraging parent-teacher and parent-school
communication. The aim was to increase parental involvement with their child’s educa-
tion at home and in school and increase parent-teacher communication.

Finally, treatment schools were randomly assigned to receive reinforcement messages
from the trainings (weekly text messages for teachers and picture-based paper flyers for
parents; examples shown in Appendix B available in the online supplemental data) to
test the impact of using affordable, scalable reinforcements.

The theory of change was that children’s school readiness outcomes would be
enhanced through improved classroom quality (measured through teacher—child interac-
tions) and teacher professional well-being (measured through teachers’ levels of motiv-
ation, burnout, and job satisfaction). For schools that received both the teacher training
and parental-awareness meetings, it was anticipated that this combined package of pro-
grams would change parent-teacher communication and increase parental school
involvement. This package of programs was considered a separate condition to teacher
training only (see Figure 1).

Targeting teacher-child interactions. Teacher—child interactions have emerged as a
key aspect of classroom quality in predicting children’s outcomes (Phillips, Mekos,
Scarr, McCartney, & Abbott-Shim, 2000; Pianta & Hamre, 2009) and were the primary
target of the interventions. The “Teaching Through Interactions” framework focuses on
the domains of classroom process quality that contribute to student learning and devel-
opment, with processes related to instructional support, emotional support, and behav-
ioral management as critical elements of quality (Pianta & Hamre, 2009). Similar
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systematic research examining domains of process quality in preschool classrooms in
sub-Saharan Africa does not yet exist.

Targeting teacher professional well-being. Aspects of teachers’ professional well-
being are related to process quality (La Paro et al., 2009; Pianta et al., 2005) and directly
to student outcomes (Tsouloupas, Carson, Matthews, Grawitch, & Barber, 2010).
Professional development interventions can improve teacher job satisfaction, self-effi-
cacy, well-being, and performance (e.g., Brown, Jones, LaRusso, & Aber, 2010; Jennings,
Frank, Snowberg, Coccia, & Greenberg, 2013; Piper & Zuilkowski, 2015). In Ghana,
where teachers are more likely to be ill-equipped for the challenges of teaching, there
have been concerns about a large-scale lack of motivation (Bennell & Akyeampong,
2007) and high rates of teacher turnover (Osei, 2006). Through providing teachers with
support—in terms of increased behavioral management techniques and instructional
skills as well as in-class coaching—the QP4G program aimed to improve teachers’ pro-
fessional well-being as a key part of improving children’s learning experience.

Targeting school readiness skills. The development of nonacademic skills, such as
social-emotional skills and executive functions, can facilitate children’s engagement with
the learning process and academic learning (Raver, 2002). When children can regulate
their emotions and behaviors, show high levels of prosocial behavior, and sustain their
attention on learning-related tasks, they benefit more from instruction in the classroom
(Blair, 2002; Raver, 2002). Many teacher professional development programs in the
United States have focused on the classroom emotional climate, teachers’ instructional
support, and behavior management techniques as pathways to improve children’s nona-
cademic and academic skills development (e.g., Brown et al., 2010; Morris et al., 2014).
Recent experimental research has shown that similar classroom processes facilitate the
development of social-emotional skills in preschool children in Chile (Yoshikawa et al.,
2015) and in KG children in Ecuador (Araujo, Carneiro, Cruz-Aguayo, & Schady,
2016). The QP4G study addressed similar processes in Ghanaian KG classrooms.

The Current Study

The current study evaluated the effectiveness of the QP4G teacher training and coaching
program with KG classrooms in both private and public schools to improve (1) teacher
well-being, (2) the quality of teacher practices and interactions with children, and (3)
children’s school readiness skills over one school year. Additional goals were to test the
value of combining a scalable (low-cost) parental-awareness intervention with teacher
in-service training and to examine several important sources of potential heterogeneity
of impact, primarily impacts in public versus private schools. We examined two primary
research questions (RQl and RQ2) and two secondary research questions (RQ3
and RQ4):

RQ 1: What are the impacts of the QP4G teacher training program on teacher professional

well-being, classroom quality, and children’s school readiness relative to a control group?

RQ 2: What are the impacts of the QP4G teacher training paired with parental-awareness
meetings on teacher professional well-being, classroom quality, and children’s school
readiness relative to (1) a control group and (2) the QP4G teacher training only?
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RQ 3: Do reinforcements to treatment school teachers (in the form of text messages) and
parents (in the form of paper flyers) impact teacher professional well-being, classroom
quality, and children’s school readiness?

RQ 4: Do impacts vary by key child characteristics (gender, grade level, baseline school-
readiness skills) and school sector (public vs. private)?

Method

The implementation and first-year evaluation of the QP4G interventions occurred
between September 2015 and June 2016. The research design was a cluster randomized
trial, where schools were randomly assigned to one of three treatment arms: (1) teacher
training (TT; 82 schools), (2) teacher training plus parental-awareness training (TTPA;
79 schools), and (3) control group (79 schools). The trial was registered in the
American Economic Associations’ registry for randomized controlled trials (RCT ID:
AEARCTR-0000704). The school year in Ghana begins in September and ends in July.
All data presented in this study were collected in September to October 2015 (baseline)
and May to June 2016 (follow-up).

Randomization

First, randomization was conducted at the school level and stratified by district and
public/private sector to one of the three treatment arms. Second, half of the TT treat-
ment schools were randomly assigned to receive weekly text messages for teachers
(N=40 schools), and half of the TTPA treatment schools were randomly assigned to
receive teacher text messages and picture-based paper flyers for parents (N=40
schools). The research design is shown in Figure 2.

Sample Size Estimation

A sample size of 160 schools (for two-way comparisons) with seven children per class
and two teachers/classrooms per school was assumed. With 80% power at the 5% sig-
nificance level, and assuming an intraclass correlation (ICC) of 0.15 for child outcomes
and 0.10 for teacher outcomes, this was sufficient to detect effect sizes of 0.17 standard
deviations (minimum detectable effect size) for child outcomes and 0.33 for
teacher outcomes.

Sampling Procedures

Six of the sixteen districts in the Greater Accra region were selected. These districts
were rated as the most disadvantaged districts on the 2014 UNICEF District League
Table (a social accountability index that ranks regions and districts based on develop-
ment and delivery of key basic services, including education, health, sanitation, and gov-
ernance; UNICEF, 2015) and were within a two-hour driving distance from Accra (for
teachers to be able to attend the training, which was located at a training center in
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6 districts in the Greater Accra Region
Stratification

240 KG schools
(108 public and 132 private)

P — T IS,
/ Randomization \
79 82 79
(35 public, 44 private) (36 public, 46 private) (37 public, 42 private)
Control group Treatment 1 (TT) Treatment 2 (TTPA)
Teacher training and Teacher training and
coaching program coaching program
/ \ Parent awareness
No text meetings
Text messages e
messages

(N = 40) N = ) T~

Texts + Flyers No texts or
(N =40) flyers (N = 39)

Figure 2. Research design. Note. The six districts in the Greater Accra Region include: Ga South,
Adenta, Ledzokuku-Krowor, Ga Central, La Nkwantanang-Madina, and Ga West. School randomization
is stratified by district and public- versus private-sector status.

Accra). On average, teachers traveled 1.5hours each way for the training. The six dis-
tricts were Ga South, Adenta, Ledzokuku-Krowor, Ga Central, La Nkwantanang-
Madina, and Ga West.

School sample. All schools in the six districts were identified using the GES
Educational Management Information System (EMIS) database, which lists all registered
schools in the country. Schools were then randomly sampled stratified by district and
within district by public and private schools. Eligible schools had to be registered with
the government and have at least one KG class. A school listing was then conducted to
confirm the presence of each school and to obtain information on each school’s head
teacher and proprietor. Because there were fewer than 120 public schools across the six
districts, every public school was sampled. Private schools (490 total) were sampled
within districts in proportion to the total number of private schools in each district rela-
tive to total for the six districts.

In each district, 20 additional private schools were randomly sampled to serve as
“reserve” schools in the event that one of the original sampled schools refused or was
not eligible to participate in the study (because, for example, it does not have a KG pro-
gram or no longer existed despite being listed in the EMIS data set). Then, 11 schools
were replaced from the original 240 (6 had inaccurate location and contact information
and could not be found, 3 refused to participate, and 2 did not have a KG program).
The final baseline sample consisted of 240 schools, finalized prior to randomization. In
the follow-up assessment, three schools dropped out of the study (two control schools,
one TT school), and two (control) schools closed down.

EXPERIMENTAL IMPACTS OF THE “QUALITY PRESCHOOL FOR GHANA" INTERVENTIONS e 17



Teacher sample. All KG teachers in schools selected for the evaluation were invited
to participate in the training. The majority of schools had two KG teachers, although
the range was from one to five. If there were more than two KG teachers in the school,
two teachers were randomly sampled per school for the evaluation (one from KGI1 and
one from KG2). Thirty-six schools only had one KG teacher, and in this case the one
teacher was sampled. The final sample included 444 teachers.

Child sample. Class rosters for all KG classrooms were collected. An average of 15
children (8 from the KG1 teacher’s classroom and 7 from the KG2 teacher’s classroom)
were randomly selected from each class roster to participate in direct assessments. If a
school had fewer than 15 KG children enrolled across both classrooms, all children were
selected. Assessors also randomly selected up to 10 additional children on the initial
visit (a “reserve” list). If a selected child from the first 15 was not in school that day,
assessors returned up to two times to assess the child. If the child was still not present
on the third visit, a child from the reserve list was used to replace that child. At base-
line, the total sample of children was 3,435 children, with an average of 14.3 children
per school (range = 4-15). For schools with only one KG classroom, 15 children were
randomly sampled from the classroom. The analysis does not include children who
enrolled in school after baseline.

Measures

All measures were collected at baseline (beginning of the school year) and follow-up
(end of the school year). All data within a school—teacher surveys, classroom observa-
tions, and child outcomes—were collected during the same visit at each round.

Teacher professional well-being. Teachers answered a survey in English (the lan-
guage of Ghana’s education system). Items were selected from existing scales and were
pilot-tested. First, we conducted five cognitive interviews with teachers to assess whether
they understood each question, both consistently across constructs and in the way the
item was intended (Collins, 2003). Next, we piloted the survey by administering it to 20
teachers and assessed the distribution of responses for each item. From both of these
exercises, we concluded that all items were suitable for use in this sample. Notably, all
items have been used in previous research with teachers in sub-Saharan Africa (Wolf,
Aber et al., 2015; Wolf, Torrente et al., 2015). Factors were derived through exploratory
factor analyses conducted with the baseline data.

Motivation. Teacher’s motivation was measured using five items adapted from
Bennell and Akyeampong (2007) as reported in Wolf, Aber et al. (2015). Items were
answered on the following scale: 1=false, 2 =mostly false, 3 =sometimes, 4= mostly
true, and 5 = true. Items included “I am motivated to help children develop well socially
(i.e., behave well, get along with peers, cooperate)” and “I am motivated to help children
learn math” (M =4.6, SD = .59, o =.77).

Burnout. Teacher burnout was measured using 11 items from the Maslach Burnout
Inventory (Maslach, Jackson, & Leiter, 1996). Items asked teachers to use a scale from 1
(never) to 7 (every day) to indicate, for instance, how often they have felt “emotionally
drained from my work,” “fatigued when I get up in the morning and have to face
another day on the job,” and “burned out from my work” (M =2.03, SD=.90, o0 =. 75).
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Job satisfaction. Teacher’s job satisfaction was measured using six items adapted
from Bennell and Akyeampong (2007) as reported in Wolf, Aber et al. (2015). Items
were answered on the following scale: 1=true, 2 =somewhat true, 3 =somewhat false,
and 4 = false. Sample items include “I am satisfied with my job at this school,” “I want
to transfer to another school,” and “Other teachers are satisfied with their decision to be
a teacher in this school.” Responses to each item were coded so that higher scores indi-
cated higher job satisfaction (M =3.09, SD =.69, o =.73).

Turnover. Teacher turnover (1 =yes, 0 =no) was indicated if the teacher had left his
or her position by follow-up data collection in the third term. If the teacher was absent,
confirmation was obtained from the school administration that the teacher had left his
or her position at the school. Approximately one-fifth of teachers (N=97) had left their
position by follow-up.

Classroom outcomes. All teachers were videotaped teaching a lesson in their class-
rooms for 30 to 60 minutes at each wave. Videos were coded with two instruments: an
implementation fidelity checklist and a tool to assess the quality of teacher—child
interactions.

Fidelity of implementation. We created a checklist of 15 activities that were explicitly
covered in the teacher training related to behavior management and instructional prac-
tice. Each practice was coded as either present in the video (a score of 1) or absent in
the video (a score of 0). Items included: “Teacher praises children for positive behavior,”
“Teacher threatens children with or used a cane on children at least once (reverse-
coded),” “Teacher explicitly reminds children of the class rules,” “Teacher uses a signal
to gain children’s attention (e.g., drum beat, song, bell),” “Children are seated in a way
that children can see each other’s faces (e.g., in a circle, or tables together in groups),”
“Teacher uses one or multiple songs to facilitate learning at some point in the lesson,”
and “There is an activity that facilitated the lesson objectives that involved manipulation
of materials” (M =3.51, SD =2.22).

Teacher-child interaction quality. All videos were coded using the Teacher
Instructional Practices and Processes System (TIPPS; Seidman, Raza, & Kim, 2017;
Seidman, Raza, Kim, & McCoy, 2013). The TIPPS is a classroom observation tool for
assessing classroom quality that focuses on the nature of teacher—child interactions; it
was created for use in LMICs. We used the TIPPS-Early Childhood Education version
and made minor adaptations for use in Ghana (e.g., referring to pupils as children, as is
common in Ghanaian KG settings). More information about the assessment tool can be
obtained by referring to Seidman and colleagues (2013, 2017).

The TIPPS is made up of 19 items. We dropped four items due to lack of variability
in their scores across classrooms. We then randomly split the sample in half and con-
ducted an exploratory factor analysis with one half and confirmed the final model on
the second half. Based on the results, we grouped the remaining 15 items into three fac-
tors: facilitating deeper learning (three items: connects lesson to teaching objectives; pro-
vides specific, high-quality feedback; and uses scaffolding; o« =.42), emotional support
and behavior management (seven items: positive climate; negative climate (reverse-
scored); sensitivity and responsiveness; tone of voice; positive behavior management;
provides consistent routines; and student engagement in class activities; o =.83), and
supporting student expression (four items: considers student ideas and interests;
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encourages students to reason and problem solve; connects lesson to students’ daily
lives; and models complex language; « =. 63). See Wolf, Raza and colleagues (2018) for
details on the analysis and concurrent validity of the three factors in this sample.

Reliability. Video coders were trained and had to achieve the prespecified levels of
reliability in order to pass the training. Raters were recruited in Ghana, had a bachelor’s
or master’s degree, and attended a five-day training session on the instrument. Each
rater had to meet or exceed a set of TIPPS calibration criteria within three attempts to
be certified as a TIPPS observer. The calibration criteria look at not only agreement but
also the degree of deviation from master codes—both important aspects given that there
are only four scale points and that understanding of the concept is critical for precise
coding (see Seidman et al., 2013 for details on calibration cutoffs). Collectively, the crite-
ria enhance the likelihood of achieving acceptable levels of interrater reliability. Raters
who achieved calibration were also required to participate in 30-minute weekly refresher
sessions led by TIPPS trainers that included a review of different manual concepts, short
practice videos, and time for questions and discussion.

To assess interrater reliability, 15% of videos collected at baseline were coded by three
raters. We calculated the ICC of the final scores to assess how the partition of variance
in scores broke down into differences in individual raters and shared variance across
raters. On average across items, 71.1% of the variance was shared across raters.

Child school readiness outcomes. School readiness was directly assessed in four
domains: early literacy, early numeracy, social-emotional skills, and executive function.
The instrument used was the International Development and Early Learning Assessment
(IDELA), developed by Save the Children (Pisani, Borisova, & Dowd, 2015). The tool
was translated into three local languages (Twi, Ewe, and Ga). Surveys were translated
and then back-translated by a different person to check for accuracy. Any discrepancies
were discussed and addressed. Finally, after being trained on the instrument, a group of
surveyors read and discussed the translated version in their respective local language
and made additional changes as a group.

Early literacy. The domain of early literacy consisted of 38 items grouped into six
subtasks, and it covers constructs of print awareness, letter knowledge, phonological
awareness, oral comprehension, emergent writing, and expressive vocabulary. An
example subtask on phonological awareness asked children to identify words that begin
with the same sound. A sample item is: “Here is my friend mouse. Mouse starts with
/m/. What other word starts with /m/? Cow, doll, milk” (o =.74).

Early numeracy. The domain of early numeracy consisted of 39 items grouped into
eight subtasks and covers constructs of number knowledge, basic addition and subtrac-
tion, one-to-one correspondence, shape identification, sorting abilities based on color
and shape, size and length differentiation, and completion of a simple puzzle. An
example item for shape identification showed the child a picture with six shapes and
asked the child to identify the circle (o =.72).

Social-emotional skills. Social-emotional skills consisted of 14 items grouped into five
subtasks covering constructs of self-awareness, emotion identification, perspective taking
and empathy, friendship, and conflict and problem solving. An example item of conflict
solving involved asking the child to imagine that he or she is playing with a toy and
another child wants to play with the same toy and asking the child what they would do
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to resolve that conflict. “Correct” answers in the Ghanaian context as agreed upon by
the assessors during training included talking to the child, taking turns, sharing, and
getting another toy (o =.69).

Executive function. The domain of executive function was assessed with 10 items
grouped into two subtasks focused on working memory (i.e., forward digit span) and
impulse control (i.e., head-toes task). For the forward digit span, assessors read aloud
five-digit sequences (beginning with two digits and increasing up to six digits), and chil-
dren were asked to repeat the digit span; their responses were marked as correct or
incorrect. For the head-toes task, assessors asked children to touch their toes when the
assessor touched his or her head, and vice versa, in a series of five items (o0 =.83).

School readiness composite. For the primary impact analysis, scores on the four
domains were combined with equal weight to create a total “school readiness” score.

Reliability. Interrater reliability on the child outcome measure was assessed.
Enumerators were paired and each scored two children together. Cohen’s kappa values
were calculated for each pair across each item in the entire assessment, and values
ranged from .67 to .97, with an average kappa value of .86.

Covariates. We included a select set of covariates to improve the precision of our
impact estimates. For all models, these included private-sector status of the school, six
district dummies, a dummy variable for whether the school was randomly assigned to
receive teacher text messages, a dummy for whether the school was randomly assigned
to receive text messages and parent flyers, and a series of five dummy variables account-
ing for within-sample mobility (e.g., between baseline and follow-up a baseline school
split into two separate schools; two schools merged into one school; children or teachers
moved to a different school within the sample). For estimating impacts on child out-
comes, we also included child gender, age in years, KG level (1, 2, or 3; 3 is a categorical
variable if KG1 and KG2 were combined in one classroom), and baseline score for each
respective outcome. For estimating impacts on teacher outcomes, we also included
teacher gender, age, level of education, years of teaching experience, and baseline score
for each respective outcome.

Analytic Strategy

Baseline equivalency. We first conducted a baseline equivalency analysis to ensure that
the randomization yielded treatment and control groups that were statistically equiva-
lent. We tested whether the mean values for a set of school, teacher, and child charac-
teristics differed by treatment group (see Table 1). Of note, there were some differences
between child outcomes at baseline, with children in the TTPA condition performing
slightly higher in early literacy and social-emotional skills than children in the TT and
control conditions. Second, we conducted an omnibus F test with each set of character-
istics in a multivariate analysis of variance (MANOVA) with treatment status as the
grouping variable to assess whether overall the set of predictors was statistically differen-
tiated across treatment groups. Overall, there were no meaningful differences across the
three treatment arms for baseline school characteristics (omnibus F (2) =0.97, p =.520),
teacher characteristics (omnibus F (2) = 1.06, p =.380), or child characteristics (omnibus
F (2)=0.99, p=.429). Thus, we interpret the few differences between the intervention

EXPERIMENTAL IMPACTS OF THE “QUALITY PRESCHOOL FOR GHANA" INTERVENTIONS e 21



Table 1. Means and mean differences in teacher and child characteristics at baseline, by treat-
ment condition.

Control T TTPA F statistic p value
School characteristics Mean or %
Private school status 55.7% 56.1% 53.2% 0.08 923
No. of years school has been established 23 23 19 0.95 .389
School has written rules/regulations for staff 38.5% 48.8% 35.9% 1.52 222
Total number of KG children in school 54 63 60 0.64 529
Total number of KG teachers on the payroll 20 23 2.2 0.98 376
Main language of instruction in KG1
English only 10.5% 13.5% 7.5% 0.68 509
Mother tongue only 4.5% 1.4% 1.5% 0.90 407
Mixture of English and mother tongue 85.1% 85.1% 91.0% 0.70 496
Sample size (total =240) 79 82 79
Teacher characteristics
Female 97.9% 97.4% 97.3% 0.05 953
Age 353 357 35.2 0.07 933
Years as a teacher 6.55 6.16 6.64 0.22 .801
Years as a teacher in current school 3.37 3.47 3.21 0.17 .842
At least secondary high school (%) 97.1% 93.5% 91.3% 2.18 114
Has any post-secondary training 60.0% 62.3% 58.7% 0.22 .804
Has training in ECD 65.7% 72.1% 64.0% 1.25 .288
Motivation 4.66 4.75 4.64 1.83 162
Burnout 2.05 2.03 2.12 0.78 459
Job satisfaction 3.05 3.12 3.08 0.285 755
Sample size (total =444) 143 153 148
Child characteristics
Female 50.0% 48.5% 49.0% 0.27 764
Age 5.25 5.17 5.25 1.02 361
KG1 (vs. KG2) 53.5% 52.1% 52.6% 0.24 .789
School readiness composite (% correct) 50.9 51.8 52.2 1.66 .190
Early literacy 43.6 44.6 46.0 3.80 .023
Early numeracy 38.8 39 40.0 1.54 214
Social-emotional 36.3 37.2 384 3.61 .027
Executive function 46.4 459 463 0.21 814
Sample size (total =3435) 1,088 1,180 1,167

Note. TT=Teacher training condition; TTPA =Teacher training plus parental awareness condition; KG = Kindergarten;
ECD = Early childhood development.

groups and the control group at baseline as occurring by chance. In addition, differences
were examined within treatment conditions between schools assigned to receive text and
flyer reinforcements on all baseline scores for dependent variables. One difference was
detected, with teachers in the TT group who were assigned to receive text messages hav-
ing slightly lower job satisfaction at baseline compared to teachers in the TT group,
which was not assigned to receive text messages (p <.05).

Differential attrition analysis. Of the teachers working in the schools at baseline, 97
(21.8%) were no longer in the schools at follow-up (with the exception of four of these
teachers who left the sample due to their school dropping out of the study). Similarly,
460 children (13.4%) transferred or left their school between baseline and follow-up
(with the exception of 31 who left the sample due to their school dropping out of the
study; see Appendix Table 1 of the online supplemental data). We conducted multilevel
logistic regression analyses, with an indicator if the teacher or child left the study sam-
ple, to assess whether there was differential attrition of teachers or of children by treat-
ment status (internal validity) or by characteristics (external validity). For the teacher
sample, the question of treatment status is considered in the impact analysis because we
found significant differences in teacher turnover rates (30.7% in control, 16.9% in TT,
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18.7% in TTPA; 5°(2) =9.56, p =.008). To assess external generalizability of the sample
of teachers who stayed, we assessed baseline motivation, burnout, and job satisfaction;
age; gender; education level; years of teaching experience; and private-sector status. Of
these predictors, only one—baseline job satisfaction—significantly predicted teacher
attrition, such that teachers with higher levels of baseline job satisfaction were less likely
to leave the study sample (b= —0.49, SE=0.25, p <.05). For the child sample, treatment
status did not significantly predict whether children left the study sample, indicating
that our experimental design was not compromised (14.4% in control, 13.1% in TT,
12.7% in TTPA; 1*(2) =1.59, p=.453). To assess external validity of the sample of chil-
dren who stayed, we assessed baseline levels of school readiness, child gender, child age,
and private-sector status. We found that baseline school readiness scores predicted a
lower likelihood of leaving the study sample (b= —0.92, SE=0.36, p <.05) and age pre-
dicted a higher likelihood of leaving the study sample (b= 0.15, SE=0.05, p <.01).

Missing data imputation. We used multiple imputation (with Stata’s “ice” command)
to address missing data on all missing variables, using three rounds of data collection
(baseline and follow-up, as well as a second round of follow-up data). While the data
are not missing completely at random, if variables that strongly predict attrition are
incorporated into the missing data strategy, the plausibility of a missing at random
(MAR) assumption increases (Young & Johnson, 2015). In other words, when including
a large set of covariates in estimating multiple chains of models, including those that
predict differential attrition, assumptions of MAR have been shown to be robust. Our
imputation approach met the standards of the What Works Clearinghouse Version 4.0
Standards Handbook (IES, 2017).

We conducted the imputation in two steps to account for the nested structure of the
data. First, using a rich set of teacher demographic and background variables, outcome
scores for professional well-being and classroom quality across all waves, and treatment
status indicators, we imputed 20 teacher-level data sets. All impact estimates on teacher
and classroom-level data were computed on these 20 data sets (using Stata’s “mi
estimate” command). Ten teachers refused to have their classrooms videotaped at fol-
low-up, and these data were imputed in addition to the data for teachers who left the
sample. Second, we randomly selected 10 of these teacher data sets. We merged each
individual data set with child outcome data and basic child demographic characteristics
from all waves of data. For each of the 10 teacher data sets, we imputed 10 child data
sets, resulting in 100 child-level data sets. Impact estimates on child outcomes were
computed on these 100 data sets.

Impact analysis. To account for the nested, non-independent nature of the data (ie.,
students nested within classrooms and classrooms nested within schools), we employed
three-level (for child outcomes) and two-level (for teacher and classroom outcomes) multi-
level modeling in Stata (Version 14.0). First, we estimated unconditional models to esti-
mate the ICCs, or the proportion of variance in each of the teacher/classroom and student
outcomes attributable to students, teachers/classrooms, and schools. Second, impact analy-
ses were conducted with a select set of covariates. We nested children and teachers in the
baseline schools from which they were sampled. The multiply-imputed data sets were used
in all analyses with Stata’s “mi estimate” command, which uses Rubin’s combining rules
to compute pooled coefficients and standard errors across data sets (Rubin, 1987).
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Separate models were fitted to estimate main intervention impacts on (1) teacher pro-
fessional well-being (i.e., motivation, burnout, and job satisfaction), (2) classroom qual-
ity factors (i.e., fidelity checklist, facilitating deeper learning, emotional support and
behavior management, and supporting student expression), and (3) children’s school
readiness (i.e., total IDELA score). As a post-hoc test, we estimated impacts on each of
the four individual domains of children’s school readiness (i.e., early literacy, early
numeracy, social-emotional skills, and executive function) to assess whether impacts on
child outcomes were driven by any particular domain. The equations for the three-level
model were as follows:

Level 1 (child-level) model:
Yix = Box + B Xk + ek

Where X is the vector of child covariates (gender, age, and baseline score).

Level 2 (classroom-level) model:

Where By is the classroom-level random intercept.

Level 3 (school-level) model:
Yook = Tooo + Too1 TTx + Too2 TTPAK + Too3'Zk + Vook

Where g is the school-level random intercept; Zy is the vector of school-level cova-
riates (district dummies, private or public status, and four dummy variables for different
school mobility scenarios [i.e., three treatment schools combined their separate KG
classrooms into one KG1 and one KG2 classroom; one school split into two schools
between baseline and follow-up; nine schools started with a combined KG1 and KG2
class and split into two separate classrooms midyear; and 12 teachers switched to teach
a different KG class within the school midyear]); TTy is an indicator for schools
assigned to the teacher training condition; and TTPAy an indicator for schools assigned
to teacher training plus parental awareness.

Third, as a secondary exploratory analysis, we examined whether intervention impacts
varied by child characteristics (gender, child baseline scores, and grade level [KG1 and
KG2]) and by school sector (private and public). Impact variation by child covariates
was tested by adding a cross-level interaction term between each treatment condition (at
level 3) and child characteristic (at level 1). Moderation by sector was calculated with an
interaction term (at level 3) between school sector (1 = private, 0 = public) and treatment
status.

Experimental analyses testing more than one outcome must acknowledge the issue of
multiple comparisons. We analyze three contrasts for each outcome: TT vs. control,
TTPA vs. control, and TT vs. TTPA. While this increases our chance of Type 1 error,
because this is the first trial to test teacher training and parental-awareness programs
focused on promoting play-based, child-centered ECE in West Africa and the first time
measures of teacher and classroom quality have been used in the context, we do this to
avoid Type 2 error. A Bonferroni correction can address this issue when all outcomes
are independent from one another, but this requirement is not satisfied in our particular
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case (i.e., if the treatment moves outcome A, it probably moves outcome B too).
Outcomes are assessed in three theoretically informed categories—teacher professional
well-being, classroom quality, and child outcomes—with nine total. We use p <.05 as a
threshold for statistical significance, and thus treatment impacts on at least one outcome
for each treatment condition would need to be significant to be considered better than
chance. In consideration of the issue of multiple comparisons, we are discerning in
interpreting results based on the pattern of impacts across each of the three sets of out-
comes and do not interpret our secondary exploratory questions as part of the pri-
mary analysis.

Results

The descriptive statistics for all outcome variables and their intercorrelations are pre-
sented in Table 2, and ICCs for all outcomes are shown in Table 3. The majority of
variance in teacher professional well-being and classroom quality (74%-88%) was
accounted for by differences across teachers rather than across schools. The majority of
variance in child outcomes was accounted for by differences across children (58%-83%)
and secondarily across classrooms (14%-42%). A very small portion of the variance
(0%-9%) was accounted for across schools, indicating that classrooms are more

Table 2. Descriptive statistics and bivariate correlations of outcome variables at follow-up.

Mean SD Range 1 2 3 4 5 6
1 Child school readiness composite 0.565 0.178 0-1
Teacher professional well-being
2 Teacher motivation 471 044 1-5 0.035
3 Teacher burnout 2.01 0.90 1-6 —0.040 —0.174
4 Teacher job satisfaction 3.08 0.68 1-4 —0.017 0.130 —0.284
Observed classroom quality
5 Facilitating deeper learning 239 0.65 1-4 0.042 —0.076 —0.051 0.031
6 Emotional support and behavior management 3.07 037  1-4 0.104 —0.052 —0.080 0.063 0.304
7 Supporting student expression 1.75 0.67 1-4 —0.035 —-0.052 0.014 0.000 0.360 0.157

Notes. Bold numbers indicate that correlation is statistically significant at p <.05. Correlations with school readiness use
child-level data (N =3435); correlations among teacher variables include teacher-level data (N =444).

Table 3. Variance partition for teacher/classroom and child outcomes at follow-up.

Proportion of variance

Child Teacher/classroom School

Teacher professional well-being

Motivation - 0.874 0.126

Burnout - 0.883 0.117

Job satisfaction - 0.731 0.269
Classroom quality

Facilitating deeper learning - 0.778 0.222

Emotional support and behavior management - 0.867 0.133

Supporting student expression - 0.852 0.148
Child outcomes

School readiness composite 0.581 0.419 0.000

Early numeracy 0.622 0.378 0.000

Early literacy 0.543 0.371 0.086

Social-emotional 0.826 0.141 0.034

Executive function 0.765 0.199 0.037
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important than schools in explaining variance across child outcomes. This may largely
be the case because the classrooms within each school were of different grade levels.
The results for the two primary research questions (RQ1 and RQ2) are presented first,
followed by results for the two secondary research questions (RQ3 and RQ4).

Teacher Training Attendance

We first present the average number of days teachers attended the training and received
coaching visits as an overview on implementation. Of the teachers selected to participate
in the program at baseline, teachers in the TT arm on average attended 6.4 (SD=2.1)
days of the 8 total days of training, with an average of 4.6 days (SD = 1.4) of the primary
5-day training, 1.2days (SD=1.0) of the first 2-day refresher training, and 0.7 days
(SD=0.5) of the final 1-day refresher. In the TTPA arm, on average teachers attended
6.4 (SD =2.4) days of the 8 total days of training, with an average of 4.3 days (SD = 1.6)
of the primary 5-day training, 1.4 days (SD=0.9) of the first 2-day refresher training,
and 0.8 days (SD=0.4) of the final 1-day refresher. Of note, a few teachers in the con-
trol group (n=3) attended the training, with an average of 0.1 (SD=0.7) total days.
For the coaching visits, teachers in the TT arm received an average of 3.7 coaching visits
(8D =2.2) over the year, and teachers in the TTPA arm received 4.0 (SD =2.1) visits.

Primary Research Questions (RQ1 and RQ2)

We first present the results addressing the first two research questions, focused on main
impacts of the TT condition relative to the control group, and impacts of the TTPA
condition relative to the control group and the TT condition.

Impacts on Teacher Professional Well-being. Table 4 displays the results of analyses
estimating the impact of the two treatment conditions on teachers’ motivation, burnout,
job satisfaction, and turnover. There were no program impacts on either motivation or
job satisfaction. The program did impact teacher burnout, reducing burnout in the TT
condition (d,,,'= —.40, p <.01) and the TTPA condition (d,,, = —0.59, p <.001). In add-
ition, the TT condition impacted teacher turnover, reducing the probability that a
teacher would leave the KG classroom by the third term by 29.6% (OR=0.42, p <.05).
There were marginally statistically significant impacts of the TTPA condition on turn-
over (OR=0.53, p <.10).

'dy;r represents a standardized mean difference between treatment and control schools. This was calculated with the
following equation from Hedges (2009):

b
dWT: ;
.2 .2 .2
\/Ogs+ Obct Owuc

where b represents the unstandardized regression coefficient with covariate adjustment (e.g., b=.11), and the three
terms of the denominator represent variances at the school, classroom/teacher, and child levels, respectively, without
covariate adjustment. The rationale behind covariate adjustment for the treatment effect, but not the variances, was to
obtain a more precise treatment effect (i.e., adjusted), but standardized based on typical (i.e, unadjusted) variances at
each level (L. V. Hedges, personal communication, November 3, 2014). Variance estimates for each level were computed
using the pooled estimates across all imputed data sets using Rubin’s combining rules. This same approach was utilized
to estimate dyyr for this and other main effects presently reported.
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Table 4. Impacts on teacher professional well-being and classroom quality.

b (SE) p value dye or OR

Teacher professional well-being
Motivation

1T 0.103 (0.068) 132 0.345

TTPA 0.033 (0.072) .648 0.111
Burnout

T —0.330 (0.155) .035% —0.398

TTPA —0.492 (0.159) .0027%* —0.593
Job satisfaction

T 0.130 (0.096) 175 0.328

TTPA 0.043 (0.100) .663 0.108
Teacher turnover®

T —0.868 (0.414) .036* 0.420°

TTPA —0.629 (0.351) 073" 0.533°
Classroom outcomes
Fidelity checklist (no. of activities)

T 1.310 (0.246) .0007*** 0.560

TTPA 1.434 (0.266) .000%** 0.613
Facilitating deeper learning

T —0.045 (0.106) 672 —0.113

TTPA —0.063 (0.116) .588 —0.158
Emotional support and behavior management

T 0.170 (0.065) 010%* 0.647

TTPA 0.172 (0.066) 010%* 0.655
Supporting student expression

T 0.235 (0.110) .033* 0.524

TTPA 0.042 (0.116) 719 0.094

Note. TT = teacher training condition; TTPA = teacher training plus parent-awareness meetings condition.

Estimates are computed using observed scores, in two-level models: teachers nested in schools. Effect sizes are calcu-
lated accounting for the two-level model structure (Hedges, 2009).

Sample size for TT vs. control =296 teachers nested in 161 schools. Sample size for TTPA vs. control =291 teachers
nested in 158 schools. All impact estimates computed from 20 multiply imputed data sets. Models include the following
control variables: private- (vs. public-) sector status of the school, six district dummies, a dummy variable for whether
the school was assigned to receive teacher text messages, a dummy for whether the school was assigned to receive
parent flyers, and a series of five dummy variables accounting for within-sample mobility, teacher gender, age, level of
education, and years of teaching experience. Models for teacher professional well-being outcomes also include the base-
line score for each respective outcome.

+p <.10.

*p < .05.

**p < .01.

kD <.001.

#Model estimated with multinomial logistic regression.

POdds ratio presented.

To test differences between the TT and TTPA conditions, all models were re-run with
TT as the reference group. There were no statistically significant differences between TT
and TTPA arms, indicating that despite some differences in the magnitudes of the impacts
estimates across the two treatment conditions, impacts were not statistically different.

Impacts on Classroom Outcomes. Table 4 also shows the impact estimates on class-
room outcomes. We first addressed the question of fidelity of implementation. We
assessed the number of developmentally appropriate practices observed in the classroom
using a checklist of 15 instructional practices that were specifically promoted in the
teacher training. The program increased the number of activities teachers used in the
classroom in both treatment conditions by similar magnitudes (d,,=0.56 in TT and
0.61 in TTPA, p <.001). In the control group, teachers implemented an average of 3.1
activities during the observational assessments; in the TT and TTPA condition, teachers
implemented 4.7 and 4.8 activities, respectively.
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Table 5. Impacts on children’s school readiness outcomes.

b (SE) p value Ayt

School readiness composite

T 0.025 (0.010) 010%* 0.163

TTPA 0.004 (0.010) 691 0.026
Post-hoc estimates by domain
Early numeracy

T 0.020 (0.009) 031% 0.107

TTPA —0.005 (0.010) 609 —0.027
Early literacy

T 0.022 (0.011) .045%* 0.110

TTPA —0.006 (0.013) .670 —0.030
Social-emotional

T 0.035 (0.013) 010%* 0.180

TTPA 0.014 (0.013) .286 0.128
Executive function

1T 0.020 (0.014) .148 0.109

TTPA 0.007 (0.014) .589 0.038

Note. TT = teacher training condition; TTPA = teacher training plus parent-awareness training condition.

Estimates are computed using observed scores, in three-level models: children nested in classrooms nested in schools.
Effect sizes calculated accounting for the three-level model structure (Hedges, 2009).

Sample size for TT vs. control =2,268 children nested in 296 teachers nested in 161 schools. Sample size for TTPA vs.
control =2,255 children nested in 291 teachers nested in 158 schools. All impact estimates computed from 100 multiply
imputed data sets. Models include the following control variables: private- (vs. public-) sector status of the school, six
district dummies, a dummy variable for whether the school was assigned to receive teacher text messages, a dummy
for whether the school was assigned to receive parent flyers, a series of five dummy variables accounting for within-
sample mobility, child gender, age, KG level (1, 2, or 3 if KG1 and KG2 were combined in one classroom, as a categor-
ical variable), and baseline score for each respective outcome.

*p <. 05.+p<.10.

Next, we assessed impacts on classroom quality based on three domains of teacher-
child interactions: facilitating deeper learning (e.g., scaffolding, high-quality feedback),
supporting student expression (e.g., considering student ideas during the lesson, encour-
aging students to reason and problem solve), and emotional support and behavior man-
agement (e.g., positive climate, teacher sensitivity and responsiveness to student needs,
providing consistent routines). There were no impacts of either treatment condition on
levels of facilitating deeper learning. Both treatment conditions increased the level of
emotional support and behavior management observed in the classroom (d,,=0.65 in
the TT condition and 0.66 in the TTPA condition, p <.001). Finally, the TT condition
increased levels of supporting student expression in classrooms (d,,=0.52, p <.01), but
there were no statistically significant impacts in the TTPA condition.

To test differences between the TT and TTPA conditions, all models were re-run
with TT as the reference. There were no statistically significant differences between TT
and TTPA arms. Thus, even though some of the coefficient estimates from the TT arm
were significantly different from zero, they were not significantly different from the
insignificant estimate for the TTPA arm given the degree of precision of both estimates.
For example, for supporting student expression, the coefficient estimate for the TT arm
is statistically different from zero (b=0.235, SE=0.110, p <.05) but not statistically dif-
ferent from the TTPA arm impact estimate (b=0.042, SE=0.116, p >.10) given the
standard errors of the two point estimates.

Impacts on Child School Readiness Outcomes. Table 5 presents the impact esti-
mates of the treatment programs on children’s school readiness. We first assessed

28 (&) S.WOLF ET AL



impacts on the composite score of children’s school readiness skills as our primary out-
come of interest. We then conducted post-hoc analyses to assess impacts on each
domain of development individually to examine whether the findings were driven by
any particular developmental domains. The TT program increased children’s school
readiness (d,;=.16, p <.01). When broken down by domain, impacts were statistically
significant for three of the four domains, including early numeracy (d,,,=.11, p <.05),
early literacy (d,,=.11, p <.05), and social-emotional skills (d,,=.18, p <.01). There
were no impacts on children’s school readiness in the TTPA condition.

Compared to the TT condition directly, children in the TTPA condition had margin-
ally statistically lower scores on overall school readiness (b =—.021, SE=0.011, p <.06).
When considered by domain, TTPA had lower scores on early numeracy (b= —.023,
SE=0.011, p <.05) and marginally statistically lower scores on early literacy (b= —.027,
SE=.015, p<.07). Social-emotional skills were lower but not statistically different
(b=—.021, SE=.013, p=.102).

Secondary Research Questions

Impacts of Reinforcements (RQ3). Our third research question was to assess
whether added reinforcements to teachers via text message or the flyers to parents
on school readiness strengthened the impact of each program. These indicators were
included in the main models and are presented in Appendix Table 3 in the online
supplement. We found no added impacts on any outcome of the text message rein-
forcements to teachers or flyers to parents.

Moderation by Child Characteristics and Public- and Private-Sector Schools
(RQ4). Our fourth research question was concerned with impact variation. We assessed
whether impacts on school readiness were moderated by three child characteristics: gen-
der, baseline school readiness, and grade level (KG1 and KG2). We found no significant
interactions between treatment status for any child characteristics (results shown in
Appendix Table 4 in the online supplement).

We then assessed whether program impacts on teacher, classroom, and child out-
comes were moderated by school status (i.e., public vs. private sector; results shown in
Appendix Table 5 in the online supplement). Of the eight primary outcomes assessed,
we found two statistically significant interactions between treatment status and public-
vs. private-sector schools, both in the domain of teacher professional well-being. First,
there was a significant interaction between the TT and TTPA conditions and private-
sector status in predicting levels of teacher burnout (b=—-0.42, SE=.20, p <.05 and
b=—-045, SE=.20, p<.05, respectively). Results indicate that impacts on reduced
burnout were larger in private schools.

Second, the interaction term from the logistic regression model predicting teacher
turnover between private-school status and the TT condition was statistically significant
(b=—1.04, SE=.14, p<.001), as well as between private-school status and the TTPA
(b=—1.13, SE=.14, p <.001). Figure 3 illustrates the nature of these differences, show-
ing predicted probability of teacher turnover by treatment condition in private- and
public-sector schools separately. The treatment reduced the predicted probability of
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Figure 3. Predicted probability of teacher turnover by treatment status for public and private schools.

teacher turnover in private schools to a larger degree, from 40.7% to 22.3% (TT condi-
tion) and to 26.8% (TTPA condition).

Discussion

This article presented results from an impact evaluation of in-service teacher training, with
and without parental-awareness meetings, in preschools on teachers, classrooms, and chil-
dren in Ghana at the end of one school year of intervention. Moving beyond the question
of whether access to early childhood education improves child outcomes (ie., “Education
for All”), we considered the question of how to improve educational quality and learning
outcomes (i.e., “Learning for All”) in a country where ECE enrollment rates are among the
highest in sub-Saharan Africa (UNESCO, 2015). Initiatives to improve quality are particu-
larly needed given the increased investment by governments of LMICs and by international
donors in the preschool period of early childhood development (e.g., Britto et al., 2011) and
the growing commitment to Sustainable Development Goal 4 (United Nations, 2015). To
our knowledge, this is one of the first studies in sub-Saharan Africa to assess impacts of a
pre-primary teacher training on observed classroom quality (measured via teacher—child
interactions), as well as on multiple domains of children’s school readiness (measured by
direct child assessments), including social-emotional and executive function outcomes.

Teacher Training and Coaching

We found moderate impacts of the teacher training and coaching on some dimensions
of teacher professional well-being (reduced burnout, d=—-0.40 and —0.59, and 58%
reduction in the odds of midyear job turnover) and on improved classroom quality
(d=0.52-0.66). The impacts on improved professional well-being are noteworthy, in
particular in a context where teaching professionalization is lacking and turnover rates
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are high (Bennell & Akyeampong, 2007; Guajardo, 2011; Osei, 2006) and particularly in
the private sector, where teachers have fewer educational qualifications, are younger,
and receive much lower remuneration (Wolf, Tsinigo, Behrman & Aber, 2016). We
found small impacts on improved children’s school readiness (d=0.16).

Two domains of classroom quality were impacted—supporting student expression
and emotional support and behavior management—but not the third: facilitating deeper
learning. Of importance, the facilitating deeper learning factor had low internal reliabil-
ity, and thus we cannot rule out the possibility that the lack of impacts on this domain
was due to poor reliability of the construct. Research in Chile found similar effects of
in-service teacher training on observed levels of classroom emotional support but not
instructional support (Yoshikawa et al., 2015), concluding that a focus on behavior man-
agement, along with teachers’ perceptions that they were receiving support, may have
led to increased warm and respectful interactions and positive emotions and expecta-
tions in the classroom. Of note, these did not translate into improved child outcomes.
Similarly, Ozler et al. (2018) found that an intensive 5-week teacher training in Malawi
childcare centers improved classroom quality but not child outcomes. Thus, it is notable
that the less-intensive training evaluated in this study improved both classroom quality
and children’s outcomes, albeit using a different set of measures for both.

The QP4G training included instruction at the start of the school year (with two
shorter refresher trainings) and in-classroom coaching and mentoring over the course of
the school year, all implemented by local professionals (teacher trainers and district gov-
ernment education coordinators). The in-service training and coaching helped teachers
incorporate play-based and child-centered methods into literacy and numeracy lessons, as
well as improved behavior- and classroom-management skills. The trainings did not focus
on academic content (e.g., the importance of teaching phonological awareness as an early
literacy skill), but rather centered on pedagogical approaches to teaching such content
(e.g., incorporating activities and games into instruction), as well as incorporating positive
behavior management practices to foster school readiness behavioral skills. Nonetheless,
post hoc analyses indicated that both academic (literacy and numeracy) and social-emo-
tional skills improved. This pattern of results converges with findings from studies outside
of Ghana that improving the processes of supportive teaching can improve children’s
school readiness (e.g., Morris et al., 2014) and provides evidence of similar processes in a
Ghanaian context. The findings are also consistent with research in the United States that
finds that improvements in children’s social-emotional skills are related to improvements
in academic outcomes (Durlak et al., 2011). Future data collection will provide evidence
on whether these impacts are sustained into the next academic year.

The medium-sized effects we observed for teacher and classroom measures are similar
to those found in ECE teacher professional development interventions in high-income
countries (e.g., Morris et al., 2014; Raver et al., 2008). The small effect sizes observed
for child outcomes align with related ECE interventions in the United States and with
other educational interventions in LMICs that have been found to improve child learn-
ing outcomes (McEwan, 2015). While classroom process quality is considered a major
“driver” of child learning (e.g., Pianta et al., 2005), the question naturally arises that
with moderate impacts on classroom outcomes, why were impacts on child outcomes
smaller? A recent meta-analysis summarized the research on ECE teacher professional
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development interventions and found a similar pattern of results, with an average effect
size on classroom process quality of d=0.68 and child outcomes of d=0.14 (Egert,
Fukkink, & Eckhardt, 2018). The reasons for this discrepancy are not known, although
given the large role of family and home characteristics in promoting child learning (e.g.,
Connor et al,, 2005), the ability of a classroom-based intervention to improve child
learning may be limited. In addition, the large majority of research on classroom pro-
cess quality has been conducted in high-income countries. Conceptualization and opera-
tionalization of process quality in sub-Saharan African ECE contexts is much less
developed. Thus, it is plausible that our measures do not account for all classroom qual-
ity characteristics necessary to promote child learning outcomes in Ghana.

Future initiatives should focus on how to translate the large improvements in teaching
quality into larger impacts in learning outcomes if early education strategies are to have the
dramatic effects required to help all children learn adequately. The QP4G study was designed
with national scalability in mind, thus limiting the intensity and cost of the training. The ten-
sion between achieving large impacts and creating an intervention that can feasibly be imple-
mented at scale is one with which the field must continue to grapple. Identifying the
classroom processes that most strongly predict learning in this context should be a priority
so that low-intensity interventions can be targeted strategically. Furthermore, improving the
home and community drivers of learning may also be of high priority.

The impact of the teacher training on school readiness skills was equally effective for
boys and girls and KG1 and KG2 children and for children who were more or less
school-ready at baseline. The equally positive effects for boys and girls and for the rela-
tively more school-ready and less school-ready children also suggest that the program
did not increase inequalities among the targeted, relatively disadvantaged, population, in
contrast to some recent results for schooling programs in Bangladesh, another develop-
ing country (Behrman, 2015). But also, equally positive effects for boys and girls and for
children of different levels of school readiness mean that the program did not reduce
inequalities among the targeted, relatively poor, population. Attention to who benefits
from educational programs, as well as how to ensure the most marginalized benefit, is a
critical area for research to continue to consider.

Our findings also suggest that there are significant gains from teacher training in
both private and public schools and larger reductions in teacher burnout and turnover
in the private sector. In this sample, teachers in the private sector had lower educational
qualifications and less teaching experience and were significantly younger compared
with public-sector teachers. The training may have improved self-efficacy among private
school teachers who had relatively fewer skills and training at baseline than public
school teachers. These analyses are not part of the primary questions in this study, and
as a result we consider them “hypothesis generating” rather than hypothesis testing.
Future research should consider differential needs of professional development for
teachers in public and private schools.

Parental-Awareness Meetings

Contrary to our prediction, we found that adding three parental-awareness meetings,
administered through school PTAs by local government district coordinators, did not
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improve the effectiveness of the teacher training. Rather, these meetings counteracted
some of the positive impacts of the teacher training, specifically on children’s school-
readiness outcomes. Of importance, these meetings focused on increasing parental
engagement and awareness of developmentally appropriate education in early childhood
as opposed to parenting skills. Research with peri-urban Ghanaian parents indicates that
parents view preschool as a way to prepare children for primary school and place an
emphasis on academic learning and socialization (Kabay et al.,, 2017). Perhaps parents
did not agree with the messages of the teacher training program to promote child-
centered and play-based learning and attempted to counter the changes in teachers’
practices at home. Follow-up qualitative interviews with teachers in the parental-awareness
treatment arm indicate that after the meetings, some parents complained more to teachers
about their child’s behavior and academic problems. For example, when asked about
parents reactions to the meetings, one teacher said: “When the topics were discussed,
some of them did not agree. They were like ‘T gave birth to my child so why shouldn’t I
beat him if the child is misbehaving?” A second teacher said: “Like getting the child
some learning materials so that as they are playing they can be learning at the same time.
And sometimes they have to stop using the cane but a parent voiced out and said that
her kids are stubborn so without the cane. ... So I told her that with some parents they
said the kids are always happy whenever they are around so they should avoid the cane
and they will be fine.” These experiences indicate that in some schools, parents pushed
back on teachers when they did not agree with the messages promoted in the meetings
and perhaps advocated for teachers to continue to use the old methods.

Alternatively, perhaps the counteracting effect was due to the medium of the paren-
tal-awareness meetings. The trainings consisted of screened, staged videos in the local
language of two mothers discussing the preschool education of their children and fea-
tured the two different classrooms and teachers that were being discussed. It is possible
that these videos did not relate to caregivers’ experiences and, as a result, caused them
to distance themselves from the schools and their child’s education. Alternatively, it is
possible that the trainings were not implemented with fidelity and that parents’ experi-
ences varied widely based on the district education coordinator who was implementing
the program. Poor implementation may have led to parents to feel frustrated with the
school, since many schools held the meetings during the day and parents had to leave
work to attend. Thus, our conclusion is not that parental-awareness training is harmful
to children but rather that it must be done carefully by the right personnel and in a
way that successfully reaches parents.

Notably, a recent study in Malawi found that a more intensive, 12-module, group-
based parenting-support program focused on parenting skills administered through
childcare centers by teachers and their mentors combined with intensive teacher train-
ing was effective in improving early childhood developmental outcomes (Ozler et al,
2018) This suggests that more intensive parenting programs administered through
schools by local (not district) personnel can be effective. However, it is possible that
such programs need to have frequent meetings for parents to internalize the messages.
In addition, this program, like many parenting programs that have been studied to date,
focused on younger children (18 months old), while the children in the QP4G interven-
tion were 4 to 6years old. Parents may be less receptive to messages of cognitive
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stimulation and play for older children, and perhaps the implications of these practices
for cognitive and academic benefits need to be emphasized in order to be appealing
to parents.

Finally, we tested the added value of providing teachers and parents with reinforce-
ments of the messages of the trainings via biweekly text messages for teachers and pic-
ture-based paper flyers delivered to parents three times in the second and third terms of
the academic year. We found no impacts of these additional “nudge-like” reinforcements
of the training messages.

Limitations and Conclusions

These findings must be interpreted within the limitations of the study. First, the study’s
sample is limited in its generalizability to the six peri-urban districts in the Greater
Accra Region in Ghana included in the sample. Second, due to time and resource con-
straints, we collected very few data on the implementation of the parental-awareness
training and parents’ engagement in and perceptions of this training. Thus, we are left
speculating about the unexpected findings of the parental-awareness meetings due to
what we were not able to observe. Similarly, teachers were observed for only one class
at both time points, limiting our understanding of how the intervention changed teach-
ing practices to two snapshots of the classroom. Furthermore we were unable to reliably
measure a key dimension of classroom quality: facilitating deeper learning.

Our findings suggest that brief and relatively affordable in-service teacher training,
built into existing governmental systems, can improve key dimensions of classroom
quality and early childhood development in both private and public schools in Ghana.
In QPA4G, teachers not only incorporated the specific activities taught in the training
program but also improved two dimensions of teacher—child interactions. Although our
findings are promising, they are also somewhat disappointing in that they only trans-
lated into small effect sizes on children’s school readiness that are, however, comparable
to results of previous studies. This points to the potential need to combine home-based
interventions with school-based interventions, although it raises caution on how home-
based interventions are implemented. There remain many important questions about
how to translate large program effects on teachers and classrooms into large effects on
young children’s learning and development that will have lasting impacts on life-
long learning.
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