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Paper Outline 

The Making Ghanaian Girls Great!’ (MGCubed) project and its associated increases in learning 

and positive personal developments, serve as a successful proof-of-concept to demonstrate that 

it is possible to successfully provide satellite transmitted interactive learning classes to remote 

areas in Africa using solar power, satellite internet connectivity, and computer-aided technology 

packages, in order to impact on the life chances of marginalised girls. In this paper we discuss 

Varkey Foundation Ghana’s experience in the design and implementation of the UK 

government-funded MGCubed project - Africa’s first live, interactive, distance learning project. 

We present the principal findings from the pilot’s external evaluation (a Randomised Control 

Trial conducted by Innovations for Poverty Action (IPA)), and internal research conducted by 

the Varkey Foundation. The paper shares insights into critical interventions that enhance 

marginalised girls’ (and boys’) learning and which made the pilot so successful, and identifies 

key non-cognitive changes in girls’ attitudes and behaviours during their participation in the 

project.  The second half of the paper contains the transformative lessons that have enabled the 

Varkey Foundation to make practical adaptations to its model in Ghana and to inform its wider 

programming and policy discussion. Our conclusions underline the untapped potential of 

improved instruction across the content through quality teaching, by which we mean quality 

teachers and the ecosystem that supports their continued professional development.   

1. Addressing Gaps in Education Quality to Transform Girls’ Life Chances: Background  

Project context 

From March 2014 to July 2016 the Varkey Foundation was supported by the UK’s Department 

for International Development’s Girls’ Education Challenge (GEC) to run ‘Making Ghanaian Girls 

Great!’ (MGCubed), Ghana’s first live, interactive distance-learning project. The objective of the 

intervention was to positively impact learning outcomes in maths and English and promote 

retention of girls in school. The project had a reach of over 10,000 marginalised girls and boys 

in 72 schools within two regions in Ghana (Volta and Greater Accra). The project targeted girls 

specifically, and the most marginalised students within schools, identified according to a certain 

set of criteria (distance to school, number of siblings, truancy, age compared to standard grade 

age). MGCubed focused on six districts in two specific regions –Volta (Nkwanta South and 

Kadjebi districts) and Greater Accra (Ada East, Ada West, Ningo Prampram and Shai Osu-Doku 

districts). These districts appear on the government’s list of most deprived communities; both 

were approved by the Ghana Education Service during consultation as meriting additional 

inputs.   
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MGCubed was deliberately designed to address critical education barriers which have a 

disproportionate effect on Ghanaian girls by:  

 enhancing the quality of instruction within schools to promote and embed student-

centred learning in the classroom; 

 combatting, at the community level, certain deep-seated cultural values about girls and 

their educational potential; 

 empowering girls through enhanced self-esteem, including self-conceptualisation and 

self-belief, and improving peer-to-peer relationships; 

 facilitating safe, supportive gender-equitable learning environments. 

 

The locus of the MGCubed project is the introduction of an innovative technology model that 

offers wider reach to schools in rural Ghana. At base, the project delivers live high quality, 

interactive English, maths and girls’ empowerment classes via satellite from a studio located in 

Accra to schools that have been equipped with a technology package including a computer, 

projector, satellite modem and solar panels. The project design saw the in-school distance 

learning programme, where children were linked with both the studio in Accra and other 

classrooms in their area, taught for two hours per day, from Monday to Friday. The live lessons 

were broadcast to an average of 12 classrooms at a time.2 The consistent presence of a remote 

teacher, coupled with high quality digital content and a student-centred pedagogical design, 

sought to address other key barriers - teacher absenteeism and inefficient time-on-task - which 

students typically face in Ghanaian classrooms. 

The second component of the project is Wonder Women – an after-school girls’ club for 

marginalised girls (a mix of in-school and out-of-school girls), which ran for 2 hours per day, 4 

days a week.  This helped increase the instructional input hours received by the students, 

though the main purpose of this component was to empower the marginalised girls to have 

greater confidence in themselves, while encouraging them to stay within schooling. A particular 

focus of this component is to encourage out-of-school-girls (OOSGs) to re-enrol in school.  

The third feature which added to the overall quality of the instruction was the presence of the 

trained Facilitators. These personnel by preference were either female teaching staff already at 

the treatment school, or female secondary school graduate volunteers from the community. 

They were involved in both the in-school distance learning lessons and the after-school lessons. 

                                                           
2 In the second year of the programme, the Varkey Foundation reduced the intensity of lessons and doubled the 
number of students in the programme, such that at 80 percent of schools, all grade 2-5 students attended MGCubed 
classes.  
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The Facilitators acted as vital bridge across the intervention, and their performances in both 

components had a direct impact on the quality of all lessons delivered, and provided a critical 

link back into the communities to help reinforce the positive attitudinal changes towards girls’ 

education that our intervention hopes to achieve.  

Policy context 

The 1992 Constitution of the Republic of Ghana (Article 25) guarantees the right of All Persons 

to equal educational opportunities and facilities; and free primary education was introduced in 

Ghana in 1995 under the Free Compulsory Universal Basic Education (FCUBE) programme. 

Basic Education in Ghana consists of two years of Kindergarten and nine years of Primary and 

Junior High School. Basic education is free to all pupils, although parents incur some levies at 

the school level, to cover some of the costs of supplies and resources necessary for school. The 

official national language, English, is the primary medium of instruction from Primary 3, 

however, this is not always the case in practice.3 The three years of Senior High School, and 

vocational or technical training are currently neither mandatory nor free, though the 

Government of Ghana’s free Secondary High School initiative will be rolled out in September 

2017.  

The barriers to girls’ education are real and persistent 

Ghana still faces major national educational challenges, despite gains as part of efforts to meet 

the Millennium Development Goal 2 in 2015. Education quality appears to be actually 

worsening nationally: at the end of primary school in 2011, only 36% of pupils were literate, 

14% numerate, and less than half of Ghanaian students passed the national BECE exam (Ghana 

EMIS, 2012). Currently, around 652,000 children are out-of-school (UNESCO 2008, World Bank 

2011) - with many of these concentrated in deprived “pockets” as a result of inequitable 

education investments across districts and levels of poverty distribution.  

UNESCO’s gender parity index shows that Ghana has achieved gender parity at primary level, 

although not yet at secondary level and with significant differences amongst different regions in 

the country, where for instance school gender parity is 0.78 and 0.87 in the Nkwanta South and 

Ada districts, respectively. Despite improvements in the last five years, the 2014/15 Ministry 

EMIS data indicates that the completion rate for girls in primary schools nationally is two 

                                                           
3 In 2015, the Minister of Education announced an agenda for Mother Tongue instruction in early childhood 
education, implemented through the National Literacy Accelerated Programme (NALAP). NALAP provides for 
instruction in the predominant Ghanaian language of the local community through grade 3, with English introduced 
gradually in the early grades, and pupils making the full transition in grade 4. By grade 4 the programme assumes 
pupils will have first become fluent speakers and readers of the Ghanaian language of instruction, followed by 
English. 
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percentage points lower than for boys, whilst completion rates in deprived districts are still 

lagging beneath the national average.  

Drop-out rates are higher for girls (for instance, 46% vs. 34% in Nkwanta, EMIS, 2014-15), 

driven by frequent early marriage, child labour, and youth pregnancy. This has a profound 

impact on secondary school completion rates: difference in completion rates for secondary 

school:  with boys at nearly 80% and girls at 75% (EMIS 2014 – 15). This is however clearly a 

major improvement: in 2010, only 45% of females aged 25 had completed lower secondary, 

compared with 67% of men (World Bank, 2015).   

Girls must navigate multiple demands placed on them in the home and workplace while trying 

to complete school. There is strong evidence to suggest that girls take on a disproportionate 

amount of responsibility within family and community life, with one World Bank study finding 

that Ghanaian girls between 7-24 years spend more hours on household chores than boys, and 

labour demands at home, particularly at harvest time, disrupt girls’ attendance more than boys’ 

(World Bank, 2009). Societal attitudes do not support a sustained and wide-reaching reform of 

the status quo: presented with the statement ‘If parents could only afford to send one child to 

school they would send a son’, 86% of 2010 survey respondents (Ghanaian adults) agreed 

(Camfed, 2010).  

Add to this the early sexualisation of Ghanaian girls in rural areas. Some of Ghana’s poorest girls 

engage in transactional sex to obtain otherwise unavailable cash, or in-kind rewards as a means 

of securing the resources to stay in school (World Bank, 2011). The aforementioned teen 

pregnancy rate in the country is high, and pregnant girls and young mothers find it difficult to 

attend school because of the social stigma around out of wedlock pregnancies. Young mothers 

tend to drop out of school, or during pregnancy due to social stigma, poor infrastructure, 

familial pressures, and embarrassment. (WHO, 2014) 

In the last two decades there has been a growing concern about violence in schools. (ODI, 2008)  

Research has revealed that abusive behaviour by male pupils and teachers does exist in the 

Ghanaian school context. The greatest threat to girls comes from older boys in the school, but 

there was also evidence that some teachers were guilty of sexual misconduct with female pupils. 

In 2003, 27% of girls surveyed had been propositioned by their own school teacher (Plan, 

2009). Earlier research into the Ghanaian school system found that as many as 1 out of 4 female 

pupils can experience sexual violence at school; while half of pupils (boys and girls) are subject 

to physical violence (Leach and Humphreys, 2007).  
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Another major barrier facing students in the selected districts is the scarcity of teachers (trained 

or untrained). There is a chronic shortage of trained teachers nationally, which 

disproportionately impacts Ghana’s poorest districts. Nationally, 75% of primary teachers are 

trained. Teacher absenteeism averages at 27% nationally (Camfed, 2011), but is much higher in 

the rural, poorer regions; this significantly reduces the instructional time available to children, 

and, coupled with rote-learning pedagogy, means that effective student time-on-task for 

learning is minimal.  

Indeed one of the key challenges highlighted in the Ministry of Education’s Strategic Plan, is the 

“inequitable distribution of resources” highly disadvantaging the most marginalised 

communities, and the shortage and under-qualification of teachers have also been identified as 

major challenges, with only 61.7% of kindergarten teachers trained, 75% of primary and 87.8% 

in Junior High School. (MOE Ghana, 2015 UNESCO data suggests this figure is even lower for 

primary school teachers, at 56% in 2016 (down from 72% in 1999).  

The regional inequalities in distribution of trained teachers is well documented, particularly in 

terms of the “North-South divide”, as well as the Volta and Western regions, where levels of 

poverty are positively correlated with poor educational attainment. This has been partly 

attributed to teaching quality in these areas, an issue highlighted by the Ghana Audit Service in 

its well-cited 2003 report on the unequal distribution of trained teachers (Ghana Audit Service, 

2003). According to 2012 data issued by the Ministry of Education, the Ashanti Region received 

nearly triple the number of newly trained teachers than the Volta Region and Greater Accra 

(MOE Ghana, 2013).  

In addition to a lack of teacher training, many Ghanaian primary schools are understaffed and 

suffer from high rates of teacher absenteeism, particularly in areas where transportation can be 

difficult due to weather conditions in the rainy season. In accordance with the Education Sector 

Plan (ESP) 2010-20 targets, in all regions there is a surplus of teachers in Primary and JHS, 

though this issue is more pronounced in deprived areas. While the pupil-teacher ratio is 31:1, 

this figure is higher in deprived districts. In MGCubed schools classroom numbers can reach as 

many as 80.4  

Studies in Ghana have identified a number of factors which affect teaching quality. In one study 

feedback was solicited from pupils, with respondents identifying the following: a teacher 

rushing to complete topics, lack of adequate preparation of teachers before coming to teach, 

lack of commitment of teachers to their work, teacher absenteeism, lack of competent teachers, 

                                                           
4 Varkey Foundation classroom observation data and school enrolment data. 
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student absenteeism, lack of teaching and learning materials, lack of seriousness of the pupils in 

class, poor motivation of teachers, inadequate supervision of teachers, over-engagement in 

extracurricular activities neglecting academic work, schools closing earlier than the appropriate 

closing time, and large class size. (Abdallah, 2014).  

Key policy actors 

In more recent times, the Government of Ghana’s education strategy was outlined in the 

Education Strategic Plan (ESP) 2003-15, and more recently the ESP 2010-2020, which is being 

updated to cover 2018-2030. The 2003-2015 ESP focused on four key areas: equitable access; 

quality of education; education management and; science and technology education and 

training.  

Reforms aimed to build upon the ESP commitments, to ensure that high quality free basic 

education was provided to all children and ‘that secondary education is more inclusive and 

appropriate to the needs of young people and the demands of the Ghanaian economy’. The 

2010-20 ESP attempts to promote quality and gender equity. Ghana was also a recipient of Fast 

Track Initiative financing ($19m USD) between 2007 and 2010, in-keeping with the National 

Vision for Girls’ Education, published in 2002. The education policy context is closely related to 

the domains of the Ministry of Gender, Children, and Social Protection, which is responsible for 

the National Gender Policy (2015). 

The implementation of the education system in Ghana is decentralised, with District Education 

Offices (DEOs) performing the district-level responsibilities of the Ghana Education Services 

(GES). The establishment of the Girls Education Unit in 1997, structured from the national 

through the regional to the district under Ghana Education Service, is a demonstration and 

determination to focus on girls’ education. At decentralized levels, every region and district has 

a Girls’ Education Officer. In practice however, the GEU is very under resourced and unable to 

carry out their mandate effectively despite high-profile partnerships with international 

organisations such as UNICEF.  

Following the election of the National Patriotic Party (NPP) in January 2017 the political context 

in which the pilot project functioned has changed considerably. The new Minister of Education, 

Hon. Matthew Opoku Prempeh, is expected to lead reforms to establish free access to secondary 

education at senior level. In June, the GEO led to the formation of a network of organisations, 

Girls’ Education Network (GEN), which will work with the GEU to promote girls’ education in 

Ghana, and of which the Varkey Foundation is a member.. 
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2. Assessing the success of MGCubed: Outline of the approach 

The project’s logic was predicated on the assumption that if marginalised primary school girls 

have a more effective education alongside exposure to strong female role models whose 

positive behaviour they can emulate, the girls are less likely to marry or get pregnant at a young 

age. Increasing the girls’ educational and confidence levels will make them more likely to 

continue further with their education and help them play a stronger role in providing for 

themselves, their families and their communities. In terms of measurement of progress towards 

this vision, the project’s evaluation design sought primarily to consider whether, as a result of 

the intervention, marginalised girls’ learning outcomes in maths and English had been 

enhanced.  

By using technology that overcomes the considerable infrastructure challenges faced in rural 

areas (no power, no internet), the project sought to explore whether the use of technology can 

accelerate access and better educational outcomes compared to current provision through  

rigorous evaluation.  Using the principles of economies of scale, the Theory of Change also 

included the logic that by providing an intervention where investment is not driven by a cost 

per beneficiary, once the intervention is proven in the pilot, it is feasible to scale it quickly to 

improve the life chances of a significantly larger number of marginalised girls.  

Methodology5 

The Varkey Foundation partnered with Innovations for Poverty Action (IPA), who conducted 

this external research. Through a cluster randomised controlled trial, IPA estimate the impact of 

a programme that broadcasts live instruction via satellite to rural primary school students. The 

research methodology utilised by this impact evaluation is longitudinal, thus specific pupils 

(boys and girls) are followed over time. Of the 147 primary schools selected for study from the 

six targeted geographic districts, 70 schools were randomly selected to receive treatment, 

leaving 77 schools to serve as controls.  

Randomisation was stratified at the district level. At each participating school, cohorts of 

students who were in grades 2-4 at baseline were followed for two full academic years.  Roughly 

80 students at each of the 147 schools participated the programme; however, due to budgetary 

constraints, only around 40 students per school were followed for the duration of the 

programme.  These students were randomly selected and were representative of the population 

of eligible students. The research comprised three rounds of math and English assessments to 

                                                           
5 This section quotes extensively from Johnston, J., and Ksoll, C. (Forthcoming, 2017), “Effectiveness of Interactive 
Satellite-Transmitted Instruction: Experimental Evidence from Ghanaian Primary Schools”, Unpublished Working 
Paper. University of Stanford.  
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compare the outcomes of treatment and control students, in conjunction with student and 

teacher survey data and on attendance and classroom observation data to analyse potential 

underlying mechanisms of the programme. 

Assessing learning outcomes  

The evaluation used the Early Grade Reading Assessment (EGRA) and Early Grade Mathematics 

Assessment (EGMA) to measure the students’ maths and English skills.6 Both EGRA and EGMA 

were adapted to the national Ghanaian syllabus for second grade. Local data collection teams 

administered these tests in the three local languages widely spoken in Ghana; rural primary 

school students were assessed either in Dangme, Twi, or Ewe, depending on the primary 

language spoken in the community. The subject tests, which take roughly 35 minutes to 

complete, were administered one-on-one during school hours.  

The EGMA numeracy assessment included the following subtasks: number identification, 

quantity discrimination, missing number, and addition / subtraction and word problems. The 

total score across subtasks was used as the primary numeracy outcome variable.  Subtasks were 

weighted such that number identification, quantity discrimination, and missing number 

subtasks are each weighted as 20 percent of the total and addition / subtraction and word 

problems as 40 percent of the total. 

The EGRA reading assessment included the following subtasks: letter naming fluency (letter-

per-minute identified), unfamiliar word-naming fluency (invented words-per-minute 

identified), word-naming fluency (oral vocabulary), oral reading fluency (words-per-minute 

read aloud), and reading comprehension. Due to budget constraints, at midline only the oral 

fluency (words-per-minute) and the reading comprehension subtasks were administered.  The 

words-per-minute measure was privileged as it is a commonly-used measure to reflect overall 

literacy and was the preferred measure of the donor for the purposes of comparing across 

projects.  At midline, a floor effect in the comprehension measure was observed and it was 

concluded that the measure was too advanced for students to capture any learning in the first 

year. At endline the full set of EGRA subtasks was administered and examined outcomes across 

all subtasks.   

In addition, the following mixed methods were deployed for the evaluation:  

                                                           
6 The EGRA and EGMA are oral assessments developed by USAID and RTI to measure foundational skills in maths and 
literacy and to compare those skills across countries.   
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 Baseline student surveys captured detailed information on household demographics 

and socioeconomic status (including information household size, assets and parental 

education).   

 Student attendance was collected through spot checks conducted by the field team 

during monitoring rounds and through school records provided by the schools.    

 To understand whether the project results in any differences in teacher attributes and 

behaviours, surveys were conducted with head teachers and math and English teachers 

in treatment and control schools in the second year of implementation.   

 In treatment schools, surveys were administered to all facilitators of the satellite classes, 

as well as standard math and English teachers.  In total, 507 teachers and facilitators 

were interviewed.  The surveys included questions about classroom time and 

instructional approaches.  

 Class observations were conducted using a modified version of the Stallings Classroom 

Snapshot protocol in grades 4-6 maths and English classes in all schools. The Stallings 

Classroom Snapshot, first developed as the Stanford Research Institute Classroom 

Observation System in 1977, generates robust quantitative data on classroom activities 

and instructional practice.   

 During the three monitoring rounds, field researchers carried out open-ended 

qualitative interviews with a randomly sampled set of students, teachers, and school 

administrators at fifteen randomly selected treatment schools to better understand the 

changes brought about by the intervention.  During focus groups and interviews, 

respondents were asked to share in detail their experiences as part of the programme.       

Sampling approach 

An important objective of the Project was to target the intervention at marginalised girls. Lists 

of marginalised pupils were created by IPA for both treatment and control schools based upon 

four distinct criteria.7 The process of selection was not a straightforward one and required the 

inputs of head teachers, community leaders, District Assembly members and teachers. The 

external evaluators note that though there was certainly uneven quality of selection across 

schools, there is no evidence from the Balance tests that there was differential quality between 

treatment and control groups. This process laid the groundwork for the selection of both the 

programme sample and the evaluation sample. 

                                                           
7 The four criteria for marginalisation: i) pupils who are overage in their class, ii) pupils who travel more than 30 
minutes to school, iii) pupils who have absented themselves from school for more than 10 times in a term, and iv) 
pupils who have more than four siblings. 
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The Varkey Foundation used the pupil lists as the basis of the programme beneficiaries. Within 

the 70 treatment schools, roughly 80 students across grades 2-5 (40 girls and 40 boys) receive 

the in-school component of satellite transmitted classes, and roughly 40 girls plus 10 out-of-

school (OOS) girls participate in the after-school Wonder Women programme. In cases where 

there were not enough listed marginalised pupils, the Varkey Foundation added comparable 

pupils to receive the treatment. 

The research team randomly selected the evaluation sample from the aforementioned lists of 

marginalised pupils. The evaluation sample was stratified at two levels for both control and 

treatment schools. The first level of stratification was the pupil’s class and the second level was 

the pupil’s gender. This stratification method ensures that for each class per school there are at 

most 5 boys and 8 girls. On average, 13 students were selected from each class to participate in 

the evaluation. In cases with lapses for some classes, the gaps were filled with other 

marginalised pupils of the same gender from other classes. Overall, an average of 52 students 

per school were selected across the 147 schools. However, Baseline P5 students had only one 

month of treatment hence were dropped from the evaluation sample. 

The size of the RCT sample at Baseline, Midline and Endline was different for the tests and the 

questionnaire. At Baseline, 5489 students took the EGRA/EGMA tests. 4822 of these students 

were reached again at Midline, of which 2892 were girls. At Endline, 4669 of these students 

were reached of which 2784 were girls. The second data collection method, a Computer 

Assisted Interview style school survey reached a total of 5549 students at Baseline. The number 

of students surveyed again at Midline is 4835, with 2897 being girls while those at Endline were 

4724, with 2806 being girls (see Figure 1).  

Figure 1: Number of students reached by Baseline, Midline, and Endline data collection 
points 

     Data collection 
method 

Baseline  Midline Endline 

Number of 
students 

Number of 
students 

Number of 
students 

Total Girls Total Girls Total Girls 

EGRA/EGMA 5489 3333 4822 2892 4669 2784 

In-school 
questionnaire 

5549 3365 4835 2897 4724 2806 

OOS girls 
questionnaire 

206 . 127 127 101 101 

Attendance data . . 4873 3360 5,549 3365 
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Internal data collected by the MGCubed team 

The MGCubed project team is structured in a way that puts the monitoring, evaluation, and 

learning process at the centre of the intervention. As a pilot project, MGCubed generates a 

wealth of data on learning outcomes, the process for assessing which has been described, but 

also other outcomes such as changes in non-cognitive skills, practices, and knowledge; 

community attitudes and behaviours; and teaching quality and school leadership. Data 

collection occurred throughout each term, with each school being visited once per year over the 

three years for monitoring purposes. This was furnished with a termly monitoring trip, led by 

the MGCubed management team. The purpose of the data collection was to consider the effects 

of the project on a longitudinal basis, providing qualitative data of greater depth and frequency 

to inform the project’s understanding for the “how” and the “why” of the project’s successes 

(and challenges).  

The termly data reviews offered the team the chance to identify course corrections, particularly 

in relation to educational content and delivery, as well as ensuring the Varkey Foundation were 

fulfilling their GEC responsibilities to manage the delivery of project outputs. Internal data from 

the Varkey Foundation takes both qualitative and quantitative forms, including surveys, 

questionnaires, classroom and afterschool session observations, attendance registers, focus 

group discussions, and community consultations. Data is collected either manually or through 

the Taroworks mobile data collection application, and uploading or synced to a cloud-based 

Salesforce CRM platform, where data is stored, managed and analysed.  

3. Results: Learning Outcomes in Maths and English 

MGCubed’s distance instruction model was proven to have a positive impact on learning 

outcomes. The interactive student-centred model introduced a radically different classroom 

experience to rural schools in Ghana, where pupils and teachers (both “learners” in this 

intervention) could communicate in real time with their remote teachers and other schools. The 

IPA research team concluded that, in the space of less than two years:  

We estimate significant gains (p<.05) in rural students’ numeracy and 
foundational literacy skills. We find no impact on attendance and classroom time-
on-task (as measured through unannounced classroom observations), suggesting 
that these gains may result from improved instructional quality rather than from 
increased instruction time.8   

 

                                                           
8 Johnston, J., & Ksoll, C. (2017). Effectiveness of Interactive Satellite-Transmitted Instruction: Experimental Evidence 
from Ghanaian Primary Schools. Stanford University CEPA Working Paper No. 17-08. 
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The results are discussed in detail below.9 

Learning gains in maths 

Satellite classes improved students’ maths scores by 0.23-0.26 standard deviations. The 

learning gains in maths appear to be sustained; a cohort of students assessed one year after the 

project ended maintained the overall improvement observed immediately after their 

participation in MGCubed, with pupils maintaining the 0.23 standard deviation gain witnessed 

in Years 1 and 2.  For numeracy, the evaluation found that the project is immediately effective in 

the first year, with gains in the total EGMA score of 0.22 standard deviations.   

 

In summary, the large gains associated with the project are taking place in the first year, with 

fewer gains seen in the second.10  The absence of additional gains may reflect the reduction in 

intensity of lessons in the second year, but an examination of impact on subtasks also provides 

some insight into the difference in one versus two year effects.  The full two-year effect is in fact 

greater than the one-year effect for the Number Identification and Missing Number subtasks.  

This could reflect differences in the curricular focus between years one and two; it could also 

reflect that numeracy skills build upon one another. If so, we would expect greater gains after 

two years for more advanced skills.    

Figure 2.  Impact on numeracy skills, by subtask 

 

Learning gains in English  

The project was not found to lead to statistically significant gains in overall reading fluency in 

English over 2 years, with a 0.07 standard deviation change. However, the classes did 

substantially improve students’ foundational skills, specifically with letter identification (0.82 

                                                           
9 See Johnston and Ksoll (2017).   
10 The external evaluators note that without having an exact measure of depreciation of learning gains over the 
summer holiday it is not possible to say whether gains in the second year are indeed lower. 
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standard deviations) and word identification (0.17 standard deviations). These subtask findings 

suggest that the program was successful in improving more basic foundational literacy skills.  

(Note that due to budget constraints, subtask measures were not collected after 1 year, and 

thus, it is unknown the impact of the project on foundational skills after 1 year.) 

 

 

Figure 3.  Impact on literacy skills, by subtask 

 

Heterogenous effects 

The research found no differential impact of the treatment across sub-groups, including gender, 

poverty level, and language spoken in the home. Not surprisingly, students who speak the 

language of instruction at home performed better on the words per minute test; however, no 

differential impact of treatment for these students was observed. The results also indicated that 

pupils in the Volta Region progress at a slower rate than those in Greater Accra, though the 

coefficient on the interaction is not statistically significant.  

Mechanisms for improving learning outcomes 

The large effects in maths and for foundational English skills over two years suggest that the 

pedagogy and method of delivery of MGCubed is highly effective. The external evaluation results 

suggested that MGCubed classes did not impact overall instructional time, as measured through 

attendance and time-on-task. These remained constant across control and treatment groups; 

indicating that the learning gains seen are a result of improved instructional quality rather than 

increased instruction time. Critically, the evaluation found that:  
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The absence of differences in the proportion of time spent on instruction suggests that 

there is something qualitatively different about the time on task in satellite classes that 

leads to gains in student learning.11  

Classroom observations also showed that in-class MGCubed facilitators spent more than half of 

the remote instruction time engaged in instruction or classroom management. Thus, learning 

gains might also have resulted in part from the increased instructor presence – both distance 

instructor and in-class facilitator - that essentially increased the classrooms’ teacher-student 

ratio. Overall more time is spent on classroom management in satellite classes, suggesting that 

the reduction in student to teacher ratio allows the in-class facilitator to engage in other 

meaningful classroom activities, such as working in small groups or one-on-one with struggling 

students or engage in classroom management while students are engaged in active instruction 

with the studio teacher.  

 
The external evaluation did not attempt to collect comprehensive data on change in pedagogy 

amongst MGCubed facilitators and therefore cannot made any conclusive statements about 

pedagogical improvements in classrooms. This is an area which the MGCubed project team 

considered in greater detail as a possible spillover effect of the facilitator training and exposure 

to Studio Teachers.  

4. Results: Varkey Foundation internal data 

The MGCubed pilot was an undoubted success from the perspective of raising learning 

outcomes, not only for the target marginalised girls sub-group but also for boys. The Varkey 

Foundation’s own comprehensive dataset illuminates how and why this outcome was achieved; 

also identifying the effectiveness of complementary interventions that support the 

sustainability of the outcome.  

Improvements in teaching quality and school environment 

As identified by the external evaluation, the marked improvement in learning capacity has been 

attributed to improved instruction from both studio teachers and in-class facilitators. Results 

from the internal monitoring and evaluation process are encouraging, suggesting a 

transformation in teaching pedagogy in the classroom and overall school environment. The 

project’s support to facilitators, through direct teacher training at the start of the project and 

through continuous real-time engagement with expert teachers in the Accra studio, and the 

effects of the project on pupils was mutually reinforcing. Key results in this regard are 

summarised below:  

                                                           
11Johnston and Ksoll (2017), p21 
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Facilitation improved over the course of the project: Following the initial facilitator training 

and between the first and last years of the project internal data showed a rise in the proportion 

of facilitators who met the MGCubed standard for facilitation between Year 1 and Year 2, from 

56% of observed sessions to 77% (Endline internal analysis, June 2016).12 

Studio Teachers provided indirect instruction through class-based exposure: MGCubed’s 

146 trained facilitators gained indirect instruction from Studio Teachers in Accra, who 

reinforced the improved pedagogical approach through the intense weekly class schedule.  Only 

5 facilitators in 243 interviews reported not learning from the Studio Teachers (Post-Endline 

internal analysis, April 2017), with project feedback indicating that the project could strengthen 

the formalised mentoring and coaching aspect of the project.  

MGCubed is having a spillover effect: MGCubed facilitators do not restrict their improved 

knowledge and skills to the MGCubed classroom, but have been found to employ MGCubed 

strategies in “regular” classes. In only 13 of the 243 (5%) interviews facilitators reported that 

they did not use MGCubed strategies (Post-Endline internal analysis, April 2017). Over three-

quarters of facilitators interviewed stated that they used Starter Activities; and nearly three-

quarters group work (Post-Endline internal analysis, April 2017).  

Teachers are motivated to do their job: Teacher motivation is high, as evidenced by low 

absenteeism: the rate of teacher absenteeism in MGCubed classes was found to be 0.5% over the 

whole project (Post-Endline internal analysis, April 2017).  

Schools are showing a greater capacity to take on a leadership role in relation to ensuring 

schools are safe, neutral spaces that offer support to girls. The project team records examples of 

where school-level mechanisms have been introduced to ensure more effective management of 

in-school pupil relations (e.g. bullying) and reports of domestic safety issues. In 16 cases schools 

have put in place new mechanisms, such as disciplinary committees established to deal with 

abuse reports both in and out of school, and the active monitoring of teachers by Headteachers 

in order to ensure canes are not used.  

Participation and motivation in school  

MGCubed has a far wider reach than its principal pupil beneficiaries. Pupils respond positively 

to the change in their learning environment, which extends to non-MGCubed classes. In in-depth 

interviews with girls, nearly 70% of respondents (n=204) noted a change in the way the 

MGCubed facilitator teaches in a non-MGCubed class. Key changes include a reduction in caning, 

                                                           
12 This correlates with findings from Varkey Foundation Ghana’s Train for Tomorrow project, the results of which will 
be published in September 2017.  
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with a third of girls voluntarily reporting that teachers in MGCubed classes did not use the cane. 

There are indication that this too spills out to non-MGCubed classes (“We like her lessons 

because they’re interesting. I no longer run away from class as result of caning”). Others 

reported changes include teachers “taking their time” or being more patient (23%). Over 40% of 

pupils cited the use of group work/pair work/"joining in" activities as their favourite aspect of 

the project because they were able to learn from peers and “discuss freely” rather than “feel 

shy”.  

The improvements in teaching affect all pupils who are taught by the MGCubed facilitator. Of the 

230 feedback surveys in which facilitators were recorded as saying they used MGCubed 

techniques in their classrooms13, 100% made an explicit reference to pupils in their classes 

being more engaged, performing better, and working well as a group. 

There is evidence to suggest that the project is correlated with improved attendance in school. 

Data collected by staff until June 2016 indicates that over the course of the project, attendance 

in MGCubed classrooms increased by nearly 7%. By Endline, MGCubed pupils were on average 

attending 79% of MGCubed classes. While the external evaluation did not distinguish any 

differential effects compared with the control group using spotcheck data, this source 

potentially provides a different picture. Increased attendance is attested to by facilitators, 

community members, and pupils. In interviews, the project team found teachers and students 

proactively referring to increased attendance of girls amongst 20% (156/717) of girls and 28% 

(54/191) of MGCubed facilitators.  

By engaging with OOSGs, the project has successfully secured the transition of 55 OOSGs back 

into mainstream primary education. Of the 246 OOSGs originally registered, 22.4% have 

therefore made a return to their educational journey.  

Self-esteem 

Although the measure of self-confidence employed by the external evaluation has not shown an 

increase in self-confidence, it has shown an improvement in girls’ aspirations at Midline, and at 

Endline, although there are mixed results, we see that girls in our treatment schools are more 

likely to be critical of patriarchal gender norms. Internal monitoring used a wider range of 

measures, as suggested and used by the Girls’ Education Unit in Ghana, to track girls’ confidence, 

and our data suggests that girls who are part of the project have indeed made some progress in 

this area. Overall, we have noticed an increase in girls who volunteer for leadership positions, 

and a 14% increase in girls who volunteer to answer questions during MGCubed lessons.  

                                                           
13 Please note that 100 facilitators responded twice over the course of the project.  
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In addition, there is a marked change in the number of girls who now report abuse, where 

previously they had been silent. This suggests that they now feel more confident to speak about 

the issues that affect them. According to one member of a school Community Committee:  

The children have grown in confidence and are probing more. Speaking to some of 

them has shown that the girls have great orientation that has changed their goals and 

more focused. 

MGCubed facilitators agree, with 90% of facilitators reporting that Wonder Women was 

beneficial for in-school girls, though this number was lower for out-of-school girls (78%).  The 

proportion of interviews in which facilitators report improved confidence and self-expression 

is approaching half (Figure 4).  

Figure 4: Reported changes in girls as a result of Wonder Women 

 

In line with this, MGCubed girls are showing strong signs of being able to visualise and plan for 

their futures, a key indication that girls are taking responsibility for themselves and 

envisioning a change in their lives. Of 966 girls interviewed over the course of the project, 185 

(19%) expressed an unprompted career interest while discussing their favourite types of role 

models and ones they would like to see more of.  Over 12% referred to becoming a teacher, 

supporting the suggestion that MGCubed facilitators are not only more effective, but they have 

taken on an important role in the lives of girls in their schools.   
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5. Policy and programme implications 

These headline results are important, not only for the proponents of the burgeoning education 

technology sector, but also in providing a guiding lesson in how teaching quality can be 

improved in an intervention that, at the same time, principally purports to reach pupils directly. 

As concluded by Johnston and Ksoll (2017), to date there has been very little known about the 

effectiveness of the live remote instruction model. With the results of what is understood to be 

the first randomised study in this area, the Varkey Foundation has invested in reflecting on 

what this means for subsequent programming and wider policy. Some key issues, widely 

discussed with project stakeholders, are identified.  

6. Lessons learnt 

Responding to Year 1 (Midline) results: Adaptation of maths and English teaching content 

Following our Midline results in Year 1, where we did not see an improvement in literacy scores 

compared to the control group, we worked to modify the studio sessions for English language 

lessons. This included incorporating sentence-writing as part of our phonics lessons; allowing 

more time for the practising of reading skills; and more direct application of foundation phonics 

and alphabetic principle learning. Our observations and literacy assessments demonstrated a 

need for students to spend more time practicing blending sounds and the automatisation of 

sight-word reading. We therefore incorporated into our lessons purposeful instruction in 

decoding strategies, an emphasis on the conceptual over the procedural, and the integration of 

sight words into the ‘phonics corner’ of each lesson. This was combined with higher-order 

thinking strategies to allow children to internalize the conceptual framework behind why they 

are learning these skills and how they will be of benefit to them. These detailed observations 

from our classrooms and assessments formed the basis of our teaching this year, and we plan to 

continue to interrogate our own teaching practices and the effect they have on our students’ 

internal assessments to design lessons that accelerate learning.  

Our numeracy curriculum taught foundational skills through multiple techniques, using a 

continuous cycle of objectives, ensuring that each curriculum topic built on the last to be taught. 

Based on the evaluation results from between Midline and Endline, we realise that it is possible 

that we have spent too long focusing simply at the foundational level, and could move more 

rapidly to more complex concepts, such as data collection and use. Going forward, we plan to 

include more project-based learning in our maths lessons to link concepts together and provide 

more opportunities for application. 
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Multi-grade teaching 

The Varkey Foundation also recognises the limitations of multi-grade approaches which can act 

to constrain the progress of higher ability pupils. Following the Midline results the classes were 

restructured in order to form two groups: Grades 2&3 and Grades 4&5. This enabled the classes 

to be more tailored to ability, and progress from foundational level literacy and numeracy skills 

in the latter class. This did not address a fundamental problem with learning outcomes 

measurement, however: thought the external evaluation found no substantial floor or ceiling 

effects, the very the fact progress was being measured on a tool designed for P2 suggests that 

there is less scope for learning progress in the higher cohorts, as evidenced by the higher 

treatment impact found amongst earlier grades.  

Listening to demand from boys 

The project interviewed boys in its treatment schools as part of the regular data collected 

during monitoring trips. One key lesson learned was that boys felt left out of the after school 

sessions, particularly where the provision of a snack was concerned, with one boy saying: “girls 

tease us with their snack and worry us”. Over the 2014-1015 academic year, 15 focus groups 

were held for boys, and in each of the discussions, boys expressed a desire to have their own 

club or join Wonder Women. They told the project team that they would like a forum to discuss 

issues such as peer pressure, choosing a career, choosing friendships, sport and dancing, as well 

as an opportunity to learn and reflect on so-called boys responsibilities, such as responsible 

sexual behaviour, communication with women, and navigating the attractions of risk-taking 

activities. This was taken into account in the second year of the project, and regular “Boys Boys” 

clubs alongside Wonder Women were established. The project has seen significant engagement 

from boys, including the demonstration of changing attitudes towards how they view girls. The 

project plans to move towards a more gendered approach to improving girls’ education, and 

seek opportunities for integrating boys and girls into safe, equitable spaces for discussion.  

Changing community attitudes and perceptions 

At the beginning of the project, the Varkey Foundation was aware of the barriers (and 

opportunities) accorded to the intervention through the wider community in its six operational 

districts. Community engagement and ongoing consultation was paramount, and the project has 

the stamp of community members on each of its components. This is not to say that genuinely 

changing attitudes has been easy: the project found that participation in an intervention does 

not always correlate with changed attitudes and behaviours in all aspects of life. Economic 

necessity still shapes community members’ actions and preferences, and this often means 
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opting for a girl to stay out of school in order to work, or take care of the household so a parent 

can work. The project is clear on the need to offer parents and wider community members in-

kind incentives to support the project in both spirit and letter. By developing the school as a 

community focal point the project foresees the satellite equipment being used for adult 

education, supporting income generation, and community social projects, as well as the school 

being viewed as force for positive community good.  

Raising the quality of teaching instruction 

As articulated, the implications of the evaluation findings, supported by the Varkey Foundation 

data on MGCubed facilitators, is wide-ranging. The project now has a critical asset in its 

facilitators, who lead considerable spillover effects through their engagement with other pupils. 

While the real-time remote instruction model is currently being tested in the Varkey 

Foundation’s Train for Tomorrow project, involving over 5000 teachers, an integrated approach 

which sees the mutually reinforcing entry points for both pupils and teachers in one 

intervention is being actively explored by the Varkey Foundation. More widely, the results 

demonstrate the rapid gains that can be made if quality in-service teacher training is invested in 

at local level.  

School leadership to support girls 

In particular, the project has reflected on the need to offer leadership in the areas of: 1) girls’ 

transition to Junior High School; 2) navigating the oft-sensitive situations experienced by OOSGs 

as they re-engage with education; 3) addressing all kinds of abuse, both at home and in-school, 

by linking with social services and offering relevant and effective emotional support. Currently, 

school leaders in Ghana are overwhelmingly male. This in-itself is not a problem, but does 

indicate a fundamental issue of gendered leadership, which is a concern when thinking about 

how to best construct and maintain a safe, supportive school environment in which girls feel 

comfortable and free from risk.  

The Varkey Foundation is addressing scale-up plans which will see the project directly support 

training such school leaders to strengthen their capacity to ensure that as the girls become more 

confident in reporting such cases, the appropriate structures are there to deal with them. Child 

protection and do no harm strategies will continue to be incorporated into the training modules 

for teacher training and the teachers will be expected to most importantly act as mentors for all 

pupils and also as advocates for safe school environment.  
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7. Concluding Remarks  

Our findings suggest that live, interactive distance learning via videoconferencing can overcome 

poor local instruction in remote environments. The model addresses the shortcomings of non-

interactive distance-learning models by creating face-to-face interactions virtually. This has 

been shown to help pupils learn more effectively, in a way which means learning is sustained, 

and support the professional development of the in-class facilitators who enrich their 

pedagogical knowledge and skills. The project invites a number of important future lines of 

enquiry amongst the girls’ education community, most notably on the relationship between 

some of the non-cognitive outcomes identified by the Varkey Foundation and: 1) learning 

outcomes; 2) life outcomes. There are a number of important variables to examine, including 

the effects of community-based interventions seeking to re-frame the attractiveness of girls’ 

education, and the role played by boys in facilitating attitudinal and behavioural change 

towards girls’ education in the classroom, school, and wider context.  
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