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Background / Context:  
Description of prior research and its intellectual context. 
Using reliable and valid measures of students’ outcomes which are sensitive to change is critical 
for obtaining interpretable and therefore useful results from evaluations of school-based 
interventions. While measurement development for use in experimental evaluations receives a 
great deal of attention in the U.S., it lags behind in low-income countries.  
 
The Early Grade Math Assessment (EGMA, RTI, 2009) and Early Grade Reading Assessment 
(EGRA, RTI, 2009b) were developed by RTI international to provide snapshots of students’ 
emerging math and reading abilities in low-income countries. The assessments use a series of 
discrete sub-tests (e.g., number identification, quantity discrimination, phonemic awareness, 
familiar/unfamiliar word decoding) and are increasingly employed by governments and Non-
Governmental Organizations (NGOs) to diagnose the status of children’s abilities and to fine 
tune interventions to meet the academic needs of children. As the popularity of evidence-based 
practices grows, EGMA and EGRA are also being used in experimental evaluations of school-
based interventions. However, the use of multiple sub-test scores may inflate the risk of 
capitalizing on chance and undermine power to detect intervention impacts.  
 
In addition to measuring children’s academic abilities, research points to children’s learning 
environments and socio-emotional wellbeing as important predictors of learning and other 
important life outcomes (Durlak et al., 2011). Sensible instruments to measure children’s 
wellbeing and the quality of learning environments in low-income and conflict-affected countries 
are scarce. Developing and testing measures that can capture these characteristics of children and 
their learning environments in reliable, face- and culturally-valid ways is critical to improving 
our strategies for the promotion of positive outcomes for all children.  
 
Purpose / Objective / Research Question / Focus of Study: 
Description of the focus of the research. 
The goals of the study are to describe and discuss our conceptual and analytical approaches to 
developing valid and internally consistent measures of social-emotional processes and academic 
outcomes for use in a cluster randomized trial of Opportunities for Equitable Access to Quality 
Basic Education (OPEQ) in the Democratic Republic of the Congo (DRC).  First, we will present 
our approach to developing summary scores of children’s early math and reading abilities. 
Second, we will present psychometric analyses used to refine, reduce, and examine the 
underlying structure of scales intended to measure children’s perceptions of school quality and 
socio-emotional wellbeing.  
 
Setting: 
Description of the research location.  
Data for this study come from the first and second waves of a cluster randomized trial of OPEQ, 
an intervention developed by the International Rescue Committee which embeds socio-emotional 
learning principles and practices into high-quality math and reading lessons. OPEQ is being 
implemented in three eastern provinces of the DRC, a country where extreme poverty, chronic 
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divestment in education, and political unrest place children at high risk of academic 
underachievement and school dropout.  
 
Population / Participants / Subjects:  
Description of the participants in the study: who, how many, key features, or characteristics. 
Eighty-four schools from Katanga, one of the largest provinces in the DRC, participated in data 
collection for the current study.  At baseline, schools had student populations ranging from 82 to 
1,130 students.  At each school, approximately eighty one students in grades 2-4 were randomly 
selected to participate in the evaluation. On average, children were 10.4  years-old (SD: 2.0); the 
vast majority (70%) reported primarily speaking Swahili –although  French is the main language 
of instruction starting on 3rd grade—; 14% reported going to bed hungry “often” or “sometimes” 
in the month before the survey; and about 6% reported being “often” or always” absent from, or 
arriving late, to school.  
 
Intervention / Program / Practice:  
Description of the intervention, program, or practice, including details of administration and duration.  
OPEQ aims to enhance teachers’ motivation, the quality of school settings and teaching practices, 
and children’s academic achievement and socio-emotional wellbeing.  The intervention has two 
primary and interrelated components.  First, an innovative curriculum which integrates high quality 
reading and math lessons with IRC's Healing Classrooms, a protocol of techniques to create safe and 
inclusive learning environments for all learners, is built into a teacher training package. Second, a 
school-based collaborative professional development system of continuous in-service teacher training 
and coaching is implemented.  The structure is based on an historical practice of the DRC’s 
educational system: the Forums of Pedagogical Exchange (FPE).  FPE’s consist of teacher-learning 
circles that are designed to meet: weekly at grade level; monthly at school level; and quarterly at 
school cluster (2-6 schools) level.  FPEs enable teachers to collaboratively explore their practices, 
brainstorm solutions to challenges and identify and celebrate successes.  These services are delivered 
by Master Trainers (MT; one per cluster of 2 to 6 schools) composed of teachers, headmasters, 
pedagogical advisors, inspectors and key technical staff from the Ministry of Education. 
 
Research Design: 
Description of the research design. 
A total of 203 schools nested in 54 clusters (i.e., groups of 2 to 6 geographically proximal schools) 
and 6 educational subdivisions (i.e., Kongolo, Kambove, Mutshatsha, Lubumbashi, Kasenga, and 
Kalemie) were selected to participate in the OPEQ intervention.  By means of public lotteries carried 
out in each subdivision, all clusters were randomly assigned to different treatment cohorts. The Pilot 
Cohort (n= 20 clusters) started receiving the intervention in 2011; Cohort 1 (n =17) started in 2012; 
and Cohort 2 (n=17) started in 2013.  The analyses in the current study use data from years one and 
two.  
 
Data Collection and Analysis:  
Description of the methods for collecting and analyzing data.  
Data collection. Out of 203 schools targeted by OPEQ, eighty-four were randomly selected for data 
collection.  One school per cluster was selected if the cluster had three schools or less, and two 
schools were selected if the cluster had more than three schools.  Children in second to fourth grades 
were randomly selected to participate in the evaluation.  Sampling of children was stratified within 
schools and grade levels to ensure equal representation of students in different grades.  Assent and 
consent were requested from all children at the time of data collection and refusal to participate was 
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very rare. The Ministry of Education and field team widely advertised the evaluation in each school 
and community to ensure that parents were fully informed and had the opportunity to ask any 
questions, raise any concerns, and opt out.  
 
At all points of data collection, students were randomized to complete different sets of assessments 
with the aim of reducing participant burden. At baseline (wave 1), children were administered a 
demographic survey and two out of four assessments: EGMA, EGRA, or two versions of the socio-
emotional wellbeing survey (SEW). In wave 2, students were administered the demographic and 
SEW survey (a single version was used after baseline), and were randomized to the EGMA or the 
EGRA. Child surveys and assessments were conducted in French (the official language of 
instruction) by local staff trained in data collection procedures by the OPEQ team. Swahili (the most 
common local language) was used for the demographic and SEW surveys, and to provide instructions 
for the EGMA when children had difficulties understanding French.  
 
EGMA and EGRA Analyses.  At baseline, the analysis sample included 2,938 children with 
EGMA and 2,951 children with EGRA data.  Both assessments consist of a number of subscales 
(e.g., number identification, phonemic awareness), and the subscale scores are obtained as the 
number correct responses to the items within each subscale. For EGMA, most subscales had mild 
to moderate censoring from below, with an average of about 16% of the scores in the lowest 
category. The censoring was far more severe for the EGRA subscales, with an average of about 
57% of responses in lowest category, and with no consistent distribution for the non-zero 
responses to the different subscales. Because the two assessments yielded very different data, 
two different approaches were taken for creating summary scores. For the EGMA, the subscales 
were treated as censored normal and an exploratory factor analyses (EFA) was conducted.  For 
EGMA, the sub-tests were dichotomized into zero / non-zero responses and Item Response 
Theory (IRT) analyses were conducted on the dichotomized sub-tests.  EFA and IRT analyses 
were implemented in Mplus version 6.12 (Muthen & Muthen, 1998-2011).  Models were 
compared on the basis of their goodness of fit (RMSEA, TLI, and CFI), and a number of 
summary scores were obtained for each test.  
 
The exploratory models from wave 1 will be tested for measurement invariance in wave 2. 
Measurement invariance allows for testing of progressively stronger hypotheses about the 
consistency of a scoring model in two or more groups. In order for the same summary score to be 
applicable to the two groups, the model parameters must be consistent over groups. When this is 
the case, any observed differences between the groups can be attributed to differences in their 
ability, rather than differences in performance of the assessment. Establishing measurement 
invariance for the EGRA and EGMA scales is therefore crucial for using the summary scores as 
a metric of the effectiveness of the OPEQ intervention.  
 
Socio-emotional wellbeing Analysis. The baseline sample for these analyses consisted of children in 
second to fourth grades who were administered the demographic survey and both of the SEL 
questionnaires. The analysis sample was randomly split in half to reduce the risk of capitalizing on 
chance.  Exploratory and confirmatory factor analyses were performed to examine the underlying 
structure of the scales utilized. Mplus version 5.2 (Muthen & Muthen, 1998-2011) and a WLSMV 
estimator were employed to adjust for the clustering of children and schools within the subdivisions, 
and to model categorical variables (students answered all questions using a 4-point Likert scale). 
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Supplementary internal reliability analyses were conducted in SPSS version 20.  Confirmatory factor 
analyses will be performed with the second wave of data to examine the stability of the results.   
 
Findings / Results:  
Description of the main findings with specific details. 
EGMA and EGRA.  Preliminary results for EGMA indicate that a two-factor solution (RMSEA = 
.039, CFI = .99; TLI = .97) was a better fit than a one-factor solution (RMSEA = 0.097 CFI = 
.91; TLI = .84). A promax rotation showed that the two factors were quite highly correlated (r = 
.74), with one factor corresponding to addition/subtraction and the second to geometry. Three 
approaches were taken for obtaining factor scores, with an attempt to discover if computationally 
inexpensive unit-weighting schemes were comparable to more complicated methods (see Grice, 
2001, for review). We compared unit weighting based on factor structure, unit weighting based 
on Thurstones’s regression method; and the modal posterior estimates provided by Mplus. The 
first two methods led to equivalent weighting schemes, and these were highly correlated with the 
scores provided by Mplus. Due to the computation simplicity of the unit weighted scores, they 
can be preferred in the present application.    
 
IRT analyses for EGRA suggest a good fit to the data (RMSEA = .066, CFI = .99, TLI = .98), 
and factor loadings suggest that not all sub-tests provide equally useful information regarding 
children’s literacy. Reading comprehension and Oral passage reading had the highest 
discriminating power, followed by Familiar word reading and Unfamiliar word decoding. The 
sub-test with the least discriminating power was Initial sound identification, which was also the 
most difficult sub-test. For the IRT analysis, simple scoring methods were not applicable so only 
the modal posterior estimates of Mplus were considered. We are currently working on wave 2 of 
the analysis.  
 
Socio-emotional wellbeing. Wave 1 results indicate that four internally consistent and face-valid 
constructs were supported by the data: children’s perceptions of supportive schools and teachers 
����LWHPV��Į� �������FKLOGUHQ¶V�SHUFHSWLRQV�RI�VFKRROV�DQG�FODVVURRPV�DV�SUHGLFWDEOH�DQG�
FRRSHUDWLYH�VHWWLQJV�����LWHPV��Į� �������FKLOGUHQ¶V�VHOI-UHSRUWV�RI�YLFWLPL]DWLRQ����LWHPV��Į� �
.77); and mental health (���LWHPV��Į� ������� Analyses with wave 2 are currently underway.  
 
Conclusions:  
Description of conclusions, recommendations, and limitations based on findings. 
 
The analyses in this paper illustrate approaches to measuring children’s academic outcomes, 
perceptions of school quality, and socio-emotional wellbeing, as part of an impact evaluation in 
the Democratic Republic of the Congo. As such, they contribute to advances in devising more 
reliable and valid instruments to inform the development of increasingly effective educational 
interventions in diverse parts of the world.  These findings provide a model for future use of 
evaluative educational instruments in low-income countries, and confirm the importance of critically 
evaluating such instruments for use in new populations.  The other two papers in this symposium will 
use these measures to estimate the impact of the OPEQ pilot year of intervention on the math and 
reading measures and the perception of school and social-emotional measures described above.
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