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Abstract: This paper uses difference-in-difference and multivariate analyses pro-
cedures to examine the effects of two community-based intervention packages on 
mathematics achievement of primary school girls from low-income urban house-
holds in Kenya. The data involved in this study were collected between 2013 and 
2015 from 748 12–19 years old primary school girls residing in two major Nairobi 
slums of Viwandani and Korogocho. These data were part of a larger intervention 
study that sought to improve schooling outcomes among girls from disadvantaged 
home backgrounds by providing them with after-school homework support, life skill 
mentoring and parental counselling. Results reveal intervention effects of between 
23 and 26 mathematics score points on a Rasch scale with a mean of 400 a stan-
dard deviation of 100. These effects translate to at least one school term of learning 
for girls in the comparison group. Effect size for one of the intervention packages 
was small (0.24), while that of the second package was moderate (0.40). 
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1. Introduction and literature review
The main aim of this paper is to investigate the effects of two community-based intervention pack-
ages on mathematics achievement of girls from low-income households in Kenya. Both intervention 
packages hoped to improve girls’ schooling outcomes by providing them with after-school homework 
support, life skill mentoring coupled with a promise for subsidy to join secondary school Grade 1. 
Specific details about the two packages are provided later in the article but first some Kenyan 
education background is provided.

In 2003, like a number of other developing countries in Africa, Kenya introduced free primary edu-
cation (FPE) policy to enhance access to education for all in the country, and more so among children 
from low-income families who were previously kept out of the system by schooling costs. The FPE 
policy quickly led to a tremendous increase in primary school enrolment in the country, from 5.9 mil-
lions in 2002 to 7.2 millions in 2003 and 9.4 million in 2010 (Ngware, Oketch, Ezeh, & Mudege, 2009; 
Njoka, Riechi, Obiero, Kemunto, & Muraya, 2011; Oketch, Mutisya, Ngware, & Ezeh, 2010). Even 
though the country has succeeded in bringing many children to school, there have been concerns 
that the FPE policy has exerted pressure on existing resources and negatively affected the quality of 
education. This is because the increase in school enrolment was not matched by increase in human 
and physical resources. For instance, soon after the introduction of the FPE policy, class sizes in some 
public schools reached three-digit numbers (Oketch & Somerset, 2010). Results from the Southern 
and Eastern Africa Consortium for Monitoring Education Quality (SACMEQ) studies revealed that, the 
quality of basic school inputs such as pupil–teacher and textbook–pupil ratios declined considerably 
between 2000 and 2007. In the 2007 SACMEQ study, the country scored poorly against its own 
benchmarks on provision of basic learning materials (exercise books, pencils and rulers), textbooks 
and on supply of teachers (Hungi, 2011). Others have reported findings that are consistent with the 
SACMEQ findings (Ngware, Oketch, & Ezeh, 2011).

Apart from the quality of physical school inputs, some studies have indicated that the quality of 
teachers in Kenya could also be questionable. In a 2010 study of primary schools in six districts in 
Kenya, Grade 6 teachers scored 61% on average in a mathematics tests covering what they are sup-
posed to teach in Grade 6 (Ngware, Oketch, Mutisya, & Abuya, 2010). Surprisingly, some teachers in 
the same study scored as low as 17% and no teacher scored 100% on the mathematics test—mean-
ing no teacher had complete mastery of what they taught (Global Monitoring Report [GMR], 2014). 
The results from the same study also indicated that, overall, teaching styles in primary schools were 
largely teacher-centred and did not promote critical or creative thinking among pupils. Another 
study by Ngware and his colleagues, but this time covering six major towns in Kenya, found that over 
one-third of primary school pupils were taught mathematics by teachers who could not sufficiently 
demonstrate that they understood the content and teaching knowledge of the subject (Ngware  
et al., 2013). Moreover, the same study showed that teacher experience was not matched by better 
pupil scores—with long serving teachers tending to post poorer pupil scores than newly employed 
teachers. GMR (2015) argued that these findings were indications that, overtime, long-serving 
teachers in Kenya lost teaching skills (perhaps due lack of in-service training), or lost interest in 
teaching altogether.

Consequently, scholars have expressed concerns over declining quality of education under the FPE 
policy and debatable quality of inputs, which has resulted into many children going through the 
school system without acquiring basic skills needed for day-to-day living or to pursue secondary 
education (Glennerster, Kremer, Mbiti, & Takavarasha, 2011). For example, the 2013 study by Ngware 
et al. reported that Grade 3 pupils scored only an average of 40% on a mathematics test based on 
the official primary school curriculum for this grade. Likewise, only about one-half of Grade 3 pupils 
were reported to have reached the desired proficiency levels in both literacy and mathematics in a 
study carried out by the Kenya National Examination Council (KNEC) in 2009 involving a national 
representative sample of 7931 Grade 3 pupils (KNEC, 2010). Moreover, Uwezo East Africa (2013) 
found that only 29% of the pupils enrolled in Grade 3 could read and understand an English story for 
Grade 2; and only 32% passed a Grade 2-level mathematics test.
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In the 2007 SACMEQ study that involved 4,436 Grade 6 pupils drawn across all the then eight 
provinces in Kenya, only 20.1% were ranked in the top two competency levels in reading literacy. 
Mathematics results from the same SACMEQ study revealed a more worrying situation with only 4% 
of the Grade 6 pupils being ranked in the top two competency levels (SACMEQ, 2010).

In terms of comparison by pupil sex, most studies carried out at the primary school level in Kenya 
have generally reported boys outperforming girls in mathematics but have found little or no difference 
between the performance of boys and girls in literacy. For instance, in the 2000 and 2007 SACMEQ 
studies which involved Grade 6 pupils in Kenya, boys were reported to significantly outperform girls in 
mathematics but the gender gap in reading literacy was not significant (Hungi, 2011; Hungi & Thuku, 
2010a, 2010b; Onsomu, Nzomo, & Obiero, 2005). In addition, the study by Ngware et al. (2013) found 
that Grade 6 male pupils slightly outperformed their female counterparts in mathematics but found 
the reverse was the case for literacy. However, the differences between the performance of the male 
and female pupils in that study were not significant for both subjects, implying no gender gap in aca-
demic performance among Grade 6 primary school pupils (Ngware et al., 2013).

Interestingly, some studies carried out in developed economies have also reported gender gaps in 
mathematics performance in favour of boys, while others have reported gaps in reading perfor-
mance in favour of girls (see, for example, Chester, 2011; Sturman, Twist, et al., 2012; Thomson et al., 
2012a). Arguably, gender gaps in performance could arise from home if parents support boys differ-
ently from girls. These gaps could also arise in school if teachers treat boys differently from girls. The 
gaps could also arise from society and culture that expect boys to perform well in mathematics and 
girls to performance well in languages. Societal expectation can negatively (or positively) impact on 
the boys’ (or girls’) attitudes towards certain subjects resulting in variation in performance between 
boys and girls in those subjects (Clark & Burke, 2012; Lloyd, Mensch, & Clark, 2000; Ngware, Ciera, 
Abuya, Oketch, & Mutisya, 2012).

Comparing results by socio-economic status background, studies in Kenya have found pupils from 
poor households being significantly outperformed by pupils from well-off households in school sub-
jects and this is consistent with what is reported in other developing countries under similar context 
(see, for example, Hungi & Thuku, 2010a, 2010b; KNEC, 2010; Ngware et al., 2013; SACMEQ, 2010). In 
the 2007 SACMEQ study, for instance, over three times as many pupils from the top socio-economic 
status (SES) quartile were ranked in the top two competency levels in reading literacy in Kenya 
(40.6%) than pupils from bottom SES quartile (11.9%).

From the available evidence, it is clear that learning outcomes are wanting in Kenya, and this 
could be more so in mathematics, especially among girls from poor households where children have 
fewer opportunities to learn and less is expected of girls. It is in this regards that the two 
community-based intervention packages, whose effects are examined in this paper, were piloted in 
two slums in Nairobi with a hope of improving girls’ schooling outcomes—namely, learning 
achievement and transition to secondary school.

Examining the effects of the packages in specific mathematics content areas, and Bloom’s cogni-
tive domains, will provide information on which specific areas (if any) are the packages effective. 
Research evidence regarding variations of pupil performance by specific subject areas and specific 
cognitive domains in low-income countries is scarce. However, some evidence from developed coun-
tries has indicated that pupil performance could vary substantially by specific subject area as well as 
by specific cognitive domain (See, for example, Sturman, Burge, Cook, & Weaving, 2012; Sturman, 
Twist, et al., 2012; Surgenor, Shiel, Close, & Millar, 2006; Thomson et al., 2012b, 2012c). For instance, 
an Irish study by Surgenor et al. (2006) revealed that mean score of Grade 4 pupils on mathematics 
items related to data (69%) was higher than their mean score on mathematics items related to meas-
urement (49%). The same study found that pupils performed better on mathematics items involving 
less challenging cognitive skill of understanding and recalling (62%) when compared to their perfor-
mance in more challenging cognitive skill of applying and problem-solving (48%). It is likely that the 
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intervention packages examined in the current study could have differential effects across different 
mathematics content areas, and across various mathematics cognitive domains.

The rest of this article is structured as follows. Section 2, the setting of the study is described. This 
is followed by two Sections 3 and 4, in which the intervention packages involved and the methods 
used in this study are covered including the sampling procedures, data collection and the analytical 
techniques. The final two Sections 5 and 6 included cover the results of the analyses, discussions of 
the results and conclusions.

2. Setting of the study
The study was carried out in two informal settlements (slums) in Nairobi, namely Korogocho and 
Viwandani. Korogocho slum occupies an area of 0.9 km2 and it is located 11 km from Nairobi’s cen-
tral business district. This informal settlement has 12,909 households. Most residents operate small 
informal income generating activities as wage employment is difficult to come by. Viwandani occu-
pies an area measuring 5.7 km2, and has 17,926 households. It is located within the industrial area 
part of Nairobi, about 7 km from Nairobi city centre (Kenya National Bureau of Statistics, 2010).

These two slums are characterized by overcrowding, high levels of insecurity, poor and inadequate 
housing, poor accessibility, poor sanitary and water quality and inadequate social amenities. In addi-
tion, communities living in these slums have low access to basic services like health care and educa-
tion (Ochako, Wawire, & Fotso, 2011). Furthermore, education levels of adults living in these two 
slums are generally low. Analysis of the distribution of the population aged 15 years and above shows 
that 6% have no education at all, and only about 35% have attended at least secondary school. Put 
in other words, nearly two-thirds (65%) of the adults never attended secondary school. Schools serv-
ing communities living in the two slums are characterized by low levels of learning resources and 
poor infrastructure such as classrooms, toilets and drainage systems (Ngware et al., 2013).

3. The intervention
This article uses data from a larger intervention study targeting girls aged from 12 to 19 years living 
in Korogocho and Viwandani slums in Nairobi, Kenya. The larger intervention study sought to im-
prove girls’ learning achievement, and eventually transition to secondary school. The intervention 
consisted of three components, namely (a) parental counselling to sensitize parents about the im-
portance of their girls’ education, (b) subsidy to join secondary Grade 1 (known as “Form 1” in Kenya) 
to motivate girls to score at least 250 (out of a possible maximum of 500) points in the national end 
of primary school cycle examination—known as Kenya Certificate of Primary Education, or KCPE 
examination, (c) girls’ after-school homework support as well as life skills mentoring. The after-
school homework support and life skill mentoring was carried out by girls from the same communi-
ties who had already experienced academic success. Parental counselling was carried out by 
experienced counsellors.

Part of the rationale for the intervention study was that addressing the weak mathematics 
achievement among girls from low-income urban requires use of community-based methods that 
goes beyond what happens in schools. The intervention study hoped to address some of the chal-
lenges that face girls living in urban slums that make them less interested in learning. For instance, 
most slum dwellings lack physical space for girls to complete their homework; a vast majority of 
these girls are involved in household chores, income-generating activities or behaviours that distract 
them from schooling. To make matters worse, parents of such girls are more often than not unedu-
cated and may lack skills to motivate or support their children’s education.

The study adopted a quasi-experimental design, with two treatment groups and one comparison 
group. Specifically, the intervention was implemented in two treatment packages—to be referred to 
as “T1” and “T2”. Girls in T1 group received all the three intervention components, while those in T2 
group received these components but minus the parental component. Girls in the comparison (C) 
group received the subsidy to join Form 1 at the end of the program in early 2016. By the time the 
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data for this article were collected, a total of 67 after-school homework support sessions in mathe-
matics, 20 life skill mentoring sessions and 9 parental counselling sessions had been implemented. 
The homework and life skill sessions were conducted by 19 mentors, while the parental sessions 
were conducted by two counsellors.

4. Methods
This section covers the sampling procedures, data collection, assessment tool and analyses tech-
niques used in this article.

4.1. Sampling procedures
During the design phase of this study, each slum (Korogocho and Viwandani) was divided into three 
comparable zones based on density and distribution of households. In each slum, the design was 
such that a middle zone physically separated two zones on each side of the slum area. The middle 
zone was automatically allocated to the comparison group, while the other two zones were ran-
domly allocated to either of the two treatment groups, T1 or T2.

Thereafter, all targeted girls in the two slum sites were listed. Because of limitation of funds, a girl 
was included in this study if she (a) belonged to a household in the bottom 40% wealth quartiles, (b) 
was in primary Grades 6, 7 and 8 and (c) was at least 12 years old and not more than 19 years old. A 
total of 1,271 girls across the two slums met these inclusion criteria and all these girls were involved 
in the baseline study in 2013. By design, some Grades 7 and 8 girls exited the study after they com-
pleted their primary school education at the end of 2013 and 2014, respectively, and therefore were 
not involved in the end-term survey in 2015.

The final sample used in this article consisted of 748 girls (404 from Korogocho and 344 from 
Viwandani) tracked between baseline in mid-2013 and end-term in mid-2015. In terms of treatment 
groups, 216 of these girls were T1 group, 303 in T2 and 229 were in comparison group.

4.2. Data collection
As mentioned elsewhere, baseline and end-term data were collected in mid-2013 and mid-2015, 
respectively. For each data collection round, data collectors were recruited and trained on the survey 
tools and the best practices as well as ethical issues during data collection. As part of their training, 
the data collectors were exposed to hands on experience in the use of the survey tools and proce-
dures through role plays and pre-testing of the tools in other Nairobi slum sites not involved in this 
study. After pre-testing, debriefing sessions were held to ensure that the all the data collectors had 
common understanding of the tools and the procedures. By the end of the training, all the data col-
lectors were confident in administration of the tools and were well prepared to collect data.

During each data collection round, the data collectors invited the targeted girls to a central place 
within each slum and administered the survey tools. Several measures were taken to ensure that 
quality data were collected throughout the data collection exercise. For example, immediately after 
administering the tools, the data collectors were required to check and correct their work after which 
they were required to submit the completed instruments to their team leaders. On their part, the 
team leaders were required to re-check all the instruments for errors and inconsistencies. If team 
leaders found doubtful information while re-checking, they were required to go back to the house-
hold to confirm the information with the person who responded to the questionnaire. In addition, 
members of the core research team did spot checks in some household to countercheck the accu-
racy of data collected and to ensure that ethical protocols were being observed by the data 
collectors.

4.3. Ethical issues
During this study, strict precautions were followed in order to protect the mental and physical wel-
fare, rights, dignity and safety of all participants. For instance, all the members of the key research 
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team were required to have undertaken and passed a research ethics course. In addition, before 
commencement of the study, ethical and study approvals were obtained from the relevant authori-
ties in Kenya.

During the actual data collection, all respondents were informed about the purpose of the study, 
their rights to decline to participate in the study, their right to refuse to respond to items that they 
may find uncomfortable to answer and their rights to withdrawal from the study at any point alto-
gether without victimization. Importantly, the research team was under strict instructions not to 
pursue girls who already expressed their desire not to participate in the study.

Consents were sought from all the participating girls, while signed proxy informed consent was 
sought from their parents. The interviews were conducted in privacy and confidentiality was upheld 
at all times. Moreover, only member of the core research team were allowed access to the collected 
information.

4.4. Mathematics test
The outcome scores presented in this article were derived from a mathematics test that was devel-
oped from the official primary school curriculum for Grades 6, 7 and 8 in Kenya. The same test was 
used across the three grade levels at baseline and also at end-term. Baseline test data for Grades 6, 
7 and 8 were analysed concurrently using Rasch measurement techniques, and the scores were 
placed on a common scale with a mean of 400 and a standard deviation of 100. In addition, baseline 
and end-term test data were equated using Rasch measurement techniques. This means that valid 
comparisons of pupils’ scores can be made across grades as well as between baseline and end-term. 
The numbers of items in the mathematics test was 44. The reliability (Cronbach α) of this test was 
0.88, meaning it was within acceptable range.

Test data were also analysed using mathematics content domains (specific subject areas tested) 
as well as using Bloom’s cognitive domains (Anderson & Krathwohl, 2001; Bloom, Englehart, Furst, 
Hill, & Krathwohl, 1956). In this regard, three content domains (numbers, measurement and space 
and data) and four cognitive domains (knowledge, comprehension, application and analysis) were 
considered.

4.5. Analyses
Difference-in-difference (DID) technique was used to compare the change in test scores between 
baseline and end-term rounds. DID technique was used because it allowed us to “difference” out 
unmeasured family-related or individual-related factors that may influence learning achievement 
such as family support, motivation, cognitive ability and attitudes towards education. Comparisons 
were made between each of the three groups—T1, T2 and comparison group in each test score of 
interest (i.e. overall, specific content areas and specific cognitive domains). The DID approach com-
putes the difference between baseline and end-term test scores for each groups and compare the 
magnitudes of the changes (Shadish, Cook, & Campbell, 2002). Intervention effect sizes, which are 
measures of effectiveness of the intervention packages that can be compared with other alternative 
interventions, were calculated by dividing the difference computed using DID approach by the 
pooled standard deviation of the groups being compared.

In addition to the DID results, the effects of the intervention packages on the overall mathematics 
scores were examined using multiple regression models, taking into account the key potential inter-
vening factors that might not have been perfectly balanced across the groups being compared, and 
are known or hypothesized to be predictors of learning outcomes. Three separate regression models 
(to be referred to as “Model 1”, “Model 2” and “Model 3”) were run to make comparisons across three 
groups of girls—C, T1 and T2. In Model 1, C and T1 groups were compared. In Model 2, C and T2 
groups were compared, and T1 and T2 groups were compared in Model 3. In each model, controls 
were made for pupil baseline score, pupil age, grade level, site, household characteristics and house-
hold poverty index.
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5. Results and discussions
A preliminary task before the DID and regression analyses was to estimate the average change in 
mathematics test scores per year between Grades 6 and 8 among the sampled girls, assuming no 
intervention and that the growth in mathematics learning across the three grades is linear. This was 
carried out in order to facilitate in the interpretation of mathematics scores in actual learning time—
for instance, it would be possible to state what change in test scores among the girls in intervention 
groups is equivalent to say one year of learning among the girls in the comparison group.

The mean scores for mathematics across grade levels have been depicted in Figure 1 together 
with their linear trend line. This graph was plotted using baseline results—that is, before implemen-
tation of any intervention. As it would be expected, it is evident that the mathematics scores 
increased moving up the grade levels—an indication of better mastery of mathematics skills among 
pupils across grade levels. It is also evident that the trend in mathematics scores across these three 
grades was roughly linear—with about 62 score points on the scale used in this study being equiva-
lent to one year of learning. Since primary school year in Kenya is split into three school terms of 
about 13 weeks each, this translates to an increase of 20.7 score points per school term or an 
increase of about 1.6 score points per week of schooling assuming a linear increment.

5.1. Difference-in-difference results
DID and effect size results are displayed in Table 1 for the overall mathematics test scores as well as 
for the sub-test scores as defined by specific mathematics content areas and cognitive domains.

5.1.1. Effects of the intervention packages on the overall mathematics achievement
For the overall mathematics scores, results indicate that the DID between T1 and C groups (34.7 
score points) was positive and statistically significant at the 5% level, while that between T2 and C 
groups (24.4) was also positive and significant at the 5% level. This means that the two intervention 
packages were useful in improving the overall mathematics achievement of the girls. However, the 
DID between T1 and T2 (10.2), though positive, was not statistically significant—meaning that the 
two treatment were of about the same effectiveness. Put in other words, in terms of improving 
mathematics achievement, it did not matter which intervention package a girl received.

In terms of actually learning time, for the overall mathematics scores, DID of 34.7 (T1) and 24.4 
(T2) score points translates to about 22 and 15 school weeks of learning for girls in the comparison 
group, respectively. These are indeed substantial effects because they translates to actually learning 

Figure 1. Mean and trend of 
mathematics test scores across 
grades.
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time of about 1½ school terms for T1, and at least one school term for T2. The effect size for T1 was 
0.40, while that for T2 was 0.28, meaning that the two intervention packages had small to moderate 
impact on mathematics achievement (Cohen, 1969). The 95% confidence intervals presented in 
Table 1 indicate that the effect sizes for both T1 and T2 are statistically significant at the 5% level.

5.1.2. Effects of the intervention packages on the specific mathematics content areas and 
cognitive domains
The DID results in Table 1 further indicate that, both intervention packages were also generally ef-
fective in improving achievement in specific mathematics content areas, especially in the content 
areas of measurement (T1) and, space and data (T1 and T2). Effect sizes for specific mathematics 
content areas for T1 and T2 generally ranged from small to moderate. Notably, the effect sizes in the 
content area of space and data were quite large, especially for T1 (0.58).

In regards to the four mathematics cognitive domains, there were clear advantages associated 
with being in T1 group when compared to being in the C group—even for challenging cognitive skill 
such as application and analysis. For instance, T1 effects on analysis skills was 39.6 score points, and 
this is substantial because it equates to a gain of 25 school weeks (or at least half year of schooling) 
over the girls in the comparison group.

Likewise, there were learning benefits associated with receiving the second treatment package 
compared to not receiving any intervention, especially in the cognitive domains of comprehension 
and application. Moreover, results show that girls in the T1 group significantly outperformed those in 
the T2 group in the knowledge (at the 10% level) and application domains (at the 5% level)—meaning 
that there were some learning advantages associated with receiving the T1 package over the T2 
package in these specific cognitive domains.

5.2. Multiple regression results
The results for the regression analyses are displayed in Table 2. Thus, after taking into account pupil 
achievement in mathematics at baseline and other key factors hypothesized to influence learning 
achievement in this study, there were significant differences between each of the two treatment 

Table 1. Intervention effects on mathematics achievement

Notes: T1=Treatment 1, T2=Treatment 2 and C=Comparison.
*Significant level at 10%.
**Significant level at 5%.

T1 vs. C T2 vs. C T1 vs. T2
DID Effect size DID Effect size DID Effect size

Mean 95% CI Mean 95% CI Mean 95% CI
Lower Upper Lower Upper Lower Upper

Mathematics 34.7** 0.40 0.21 0.58 24.4** 0.28 0.10 0.45 10.2 0.12 −0.05 0.30

Specific content area

Number 22.5* 0.20 0.01 0.38 21.1* 0.18 0.01 0.35 1.4 0.01 −0.16 0.19

Measurement 36.1** 0.40 0.21 0.58 18.4* 0.20 0.02 0.37 17.6 0.20 0.02 0.37

Space and 
data

65.7** 0.58 0.39 0.77 43.4** 0.37 0.20 0.54 22.3 0.20 0.03 0.38

Cognitive domain

Knowledge 23.6** 0.24 0.06 0.43 3.2 0.03 −0.14 0.21 20.4* 0.21 0.03 0.38

Comprehen-
sion

36.4** 0.38 0.20 0.57 44.2** 0.45 0.28 0.62 −7.8 −0.08 −0.26 0.09

Application 32.3** 0.31 0.12 0.50 8.5 0.09 −0.09 0.26 23.8** 0.24 0.06 0.41

Analysis 39.6** 0.35 0.16 0.54 31.0** 0.28 0.10 0.45 8.6 0.08 −0.10 0.25
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groups and the comparison group—with the girls in T1 group outperforming those in C group by 
about 26 score points, and those in T2 outperforming those in C group by about 23 score points. 
These differences are substantial because they equate to at least 15 weeks of gain for girls in the 
comparison group. However, the performance of the girls in the two treatments was about the 
same. In general, these regression results are consistent with the results reported using the DID ap-
proach. Thus, even after taking into consideration potential intervening factors in a multivariate 
environment, it is clear that the two packages had substantial positive impacts on mathematics 
achievement.

6. Summary and conclusions
The objective of this article was to investigate the effects of two community-based intervention 
packages on mathematics achievement among primary school girls from low-income households 
residing in urban slums in Kenya. Data involved in the article were collected as part of a larger inter-
vention study that sought to improve schooling outcome of 12–19 years old primary school girls 
living in Korogocho and Viwandani slums in Nairobi. The study adopted a quasi-experimental design, 
with two treatment groups and one comparison group. Girls in the first treatment (T1) group re-
ceived a complete intervention package consisting of after-school homework support in mathemat-
ics, life skill mentoring, parental counselling and a promise of subsidy to join secondary Grade 1 if 
they score at least 250 points in their KCPE examination. Girls in the second treatment (T2) group 
received the intervention package but without the parental component. Girls in the comparison (C) 
group received nothing during the implementation. However, at the end of the implementation, the 
girls in the C group who scored at least 250 points in their KCPE examination were given subsidy to 
offset costs for joining secondary school.

The results showed that the two community-based intervention packages were effective in boost-
ing mathematics achievement among girls living in urban slums. However, the effects of the two 

Table 2. Regression models for mathematics achievement

Notes: Coeff. is regression coefficient and SE is the standard error associated with the coefficient. – Indicates variable is 
not available for inclusion in this model.

Model 1: T1 vs. C Model 2: T2 vs. C Model 3: T1 vs. T2
Coeff. SE p-value Coeff. SE p-value Coeff. SE p-value

(Constant) 326.92 53.96 0.0000 414.70 50.63 0.0000 361.93 47.80 0.0000

Group

Treatment 1 25.94 8.14 0.0015 – 0.72 7.66 0.9251

Treatment 2 – 23.39 7.45 0.0018 –

Comparison – – –

Pupil characteristics

Prior achievement 0.33 0.05 0.0000 0.28 0.04 0.0000 0.27 0.04 0.0000

Grade level −8.53 6.76 0.2073 −2.20 6.49 0.7343 −11.66 6.24 0.0625

Age in years −2.73 3.29 0.4063 −5.92 3.11 0.0570 0.57 2.99 0.8489

Household characteristics

Household wealth 
background

7.40 7.67 0.3350 −1.77 7.25 0.8071 −10.74 7.71 0.1643

Household head is 
male

6.08 9.12 0.5051 −0.82 8.51 0.9236 8.48 8.39 0.3122

Age of the 
household head

0.05 0.35 0.8761 −0.28 0.33 0.4056 −0.07 0.35 0.8396

Size of the 
household

0.89 2.11 0.6740 2.05 1.96 0.2977 −1.01 1.99 0.6131

Household is located 
in Viwandani

−11.29 12.57 0.3698 −6.18 12.38 0.6181 19.76 13.37 0.1399
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packages on mathematics achievement were about the same—meaning that there was no sub-
stantial learning gains associated with the parental component per se. Put in other words, this imply 
that those wishing to scale-up the larger study could consider dropping the parental component 
from the implementation.

On overall, the average effect sizes for the two intervention packages ranged from small (0.24) to 
moderate (0.40). These effects equate to learning gains of at least one school term of the girls in the 
intervention groups over those in the comparison group, which imply that the effects are quite sub-
stantial. The results further showed that the two interventions (and more so T1) were useful in 
boosting girls’ performances in specific mathematics content areas and cognitive domains. 
Importantly, results revealed that the intervention packages were in general useful in boosting 
achievement in both less challenging cognitive skills (such as knowledge and comprehension) and in 
more challenging cognitive skills (such as application and analysis).

All in all, this study has demonstrated that community-based interventions can be useful in im-
proving mathematics achievement among primary school girls from urban low-income households. 
Thus, in their efforts to reduce the gender inequities in learning achievement that are often reported 
in Kenya, the education authorities in the country could consider introducing simple community-
based interventions such as the ones examined in this article.

Acknowledgements
We acknowledge the important contribution of African 
Population and Health Research Center (APHRC) staff who 
participated at various stages of the development of this 
paper including data collection and processing, as well 
as giving valuable comments during the internal review 
process. We are also grateful to our implementing partners 
Miss Koch Kenya and U-Tena for mobilizing the communities 
from which this study was conducted.

Funding
Funding for this study was provided by an anonymous 
funder [grant number 4435].

Author details
Njora Hungi1

E-mails: hungi05@yahoo.com, nhungi@aphrc.org
ORCID ID: http://orcid.org/0000-0003-1302-0230
Moses Ngware1

E-mail: mngware@aphrc.org
1 �African Population and Health Research Center, APHRC 

Campus, Kitisuru P.O. Box 10787, 00100 Nairobi, Kenya.

Citation information
Cite this article as: Investigating the effects of community-
based interventions on mathematics achievement of girls 
from low-income households in Kenya, Njora Hungi & 
Moses Ngware, Cogent Education (2017), 4: 1290334.

References
Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for 

learning, teaching, and assessing: A revision of Bloom’s 
taxonomy of educational objectives. New York, NY: 
Longman.

Bloom, B. S., Englehart, M. D., Furst, E. J., Hill, W. H., & 
Krathwohl, D. R. (1956). Taxonomy of educational 
objectives: The classification of educational goals 
(Handbook 1: Cognitive domain). Green, NY: Longmans.

Chester, M. D. (2011). Trends in international mathematics and 
science study (TIMSS), 2011: Summary of Massachusetts 
results. Retrieved December 3, 2014, from http://www.
doe.mass.edu/mcas/2011timssSummary.pdf

Clark, C., & Burke, D. (2012). Boys’ reading commission: A review 
of existing research to underpin the commission. London: 
National Literacy Trust.

Cohen, J. (1969). Statistical power analysis for the behavioral 
sciences. New York, NY: Academic Press.

Glennerster, R., Kremer, M., Mbiti, I., & Takavarasha, K. (2011). 
Access and quality in the Kenyan education system: A 
review of the progress, challenges and potential solutions. 
A report prepared for Office of the Prime Minister of 
Kenya. Retrieved November 6, 2014, from http://www.
povertyactionlab.org/publication/
access-and-quality-kenyan-education-system

Global Monitoring Report. (2014). Teaching and learning: 
Achieving quality for all. Paris: UNESCO. Retrieved 
November 10, 2016, from http://unesdoc.unesco.org/
images/0022/002256/225660e.pdf

Global Monitoring Report. (2015). Education for all 2000–2015: 
Achievements and challenges. Paris: UNESCO. Retrieved 
November 10, 2016, from http://unesdoc.unesco.org/
images/0023/002322/232205e.pdf

Hungi, N. (2011). Quality of primary school inputs in Kenya 
(Policy brief number 2). Paris: SACMEQ. Retrieved 
November 21, 2016, from http://www.sacmeq.org/sites/
default/files/sacmeq/reports/sacmeq-iii/policy-brief/
ken_school_inputs_17nov2011_final.pdf

Hungi, N., & Thuku, F. W. (2010a). Differences in pupil 
achievement in Kenya: Implications for policy and 
practice. International Journal of Educational Development, 
30, 33–43. doi:10.1016/j.ijedudev.2009.05.001

Hungi, N., & Thuku, F. W. (2010b). Variations in reading 
achievement across 14 Southern African school systems: 
Which factors matter? International Review of Education, 
56, 63–101. http://dx.doi.org/10.1007/s11159-009-9148-x

Kenya National Bureau of Statistics. (2010). The 2009 Kenya 
population and housing census: Population and household 
distribution by socio-economic characteristics (Vol. II). 
Nairobi: Government of Kenya.

Kenya National Examination Council. (2010). Monitoring of learner 
achievement for class 3 in literacy and numeracy in Kenya: 
Summary of results and recommendations. Nairobi: Author.

Lloyd, C. B., Mensch, B. S., & Clark, W. H. (2000). The effects of 
primary school quality on school dropout among Kenyan 
girls and boys. Comparative Education Review, 44, 113–
147. http://dx.doi.org/10.1086/447600

Ngware, M., Abuya, B., Admassu, K., Mutisya, M., Musyoka, P., & 
Oketch, M. (2013). Quality and access to education in 
urban informal settlement in Kenya. Nairobi: African 
Population and Health Research Center.

mailto:hungi05@yahoo.com
mailto:nhungi@aphrc.org
http://orcid.org/0000-0003-1302-0230
mailto:mngware@aphrc.org
http://www.doe.mass.edu/mcas/2011timssSummary.pdf
http://www.doe.mass.edu/mcas/2011timssSummary.pdf
http://www.povertyactionlab.org/publication/access-and-quality-kenyan-education-system
http://www.povertyactionlab.org/publication/access-and-quality-kenyan-education-system
http://www.povertyactionlab.org/publication/access-and-quality-kenyan-education-system
http://unesdoc.unesco.org/images/0022/002256/225660e.pdf
http://unesdoc.unesco.org/images/0022/002256/225660e.pdf
http://unesdoc.unesco.org/images/0023/002322/232205e.pdf
http://unesdoc.unesco.org/images/0023/002322/232205e.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/policy-brief/ken_school_inputs_17nov2011_final.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/policy-brief/ken_school_inputs_17nov2011_final.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/policy-brief/ken_school_inputs_17nov2011_final.pdf
http://dx.doi.org/10.1016/j.ijedudev.2009.05.001
http://dx.doi.org/10.1007/s11159-009-9148-x
http://dx.doi.org/10.1086/447600


Page 11 of 11

Hungi & Ngware, Cogent Education (2017), 4: 1290334
http://dx.doi.org/10.1080/2331186X.2017.1290334

© 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.
You are free to: 
Share — copy and redistribute the material in any medium or format  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  
You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Ngware, M., Ciera, J., Abuya, B. A., Oketch, M., & Mutisya, M. 
(2012). What explains gender gaps in maths achievement 
in primary schools in Kenya? London Review of Education, 
10, 55–73. 
http://dx.doi.org/10.1080/14748460.2012.659059

Ngware, M., Oketch, M., & Ezeh, A. C. (2011). Quality of primary 
education inputs in urban schools: Evidence from Nairobi. 
Education and Urban Society, 43, 91–116. 
http://dx.doi.org/10.1177/0013124510379131

Ngware, M., Oketch, M., Mutisya, M., & Abuya, B. (2010). 
Classroom observation study: A report on the quality and 
learning in primary schools in Kenya. Nairobi: African 
Population and Health Research Center.

Ngware, M. W., Oketch, M., Ezeh, A. C., & Mudege, N. N. (2009). 
Do household characteristics matter in schooling 
decisions in urban Kenya? Equal Opportunities 
International, 28, 591–608. 
http://dx.doi.org/10.1108/02610150910996425

Njoka, E., Riechi, A., Obiero, C., Kemunto, E., & Muraya, D. 
(2011). Towards inclusive and equitable basic education 
system: Kenya’s experience (Working document). 
Retrieved December 3, 2014, from http://www.adeanet.
org/triennale/Triennalestudies/subtheme1/1_1_03_ 
Njoka_en.pdf

Ochako, R., Wawire, S., & Fotso, J. C. (2011). Gender-based 
violence in the context of urban poverty: Experiences of 
men from the slums of Nairobi, Kenya. A paper presented 
at Population Association of America, annual meeting 
program, Washington, DC. Retrieved October 16, 2013, 
from http://paa2011.princeton.edu/abstracts/111316

Oketch, M., Mutisya, M., Ngware, M., & Ezeh, A. C. (2010). Why 
are there proportionately more poor pupils enrolled in 
non-state schools in urban Kenya in spite of FPE policy? 
International Journal of Educational Development, 30, 
23–32. http://dx.doi.org/10.1016/j.ijedudev.2009.08.001

Oketch, M., & Somerset, A. (2010). Free primary education and 
after in Kenya: Enrolment impact, quality effects, and the 
transition to secondary school. Create pathways to access 
(Research monograph No. 37). Sussex: Create. Retrieved 
November 22, 2014, from http://www.create-rpc.org/pdf_
documents/PTA37.pdf

Onsomu, E., Nzomo, J., & Obiero, C. (2005). The SACMEQ II 
project in Kenya: A study of the conditions of schooling and 
the quality of education. Harare: SACMEQ. Retrieved June 
16, 2016, from http://datatopics.worldbank.org/hnp/files/
edstats/KENstu05.pdf

Southern and Eastern Africa Consortium for Monitoring 
Education Quality. (2010). SACMEQ III project result: Pupil 
achievement levels in reading and mathematics (Working 
document number 1). Paris: Author. Retrieved November 
22, 2014, from http://www.sacmeq.org/sites/default/files/
sacmeq/reports/sacmeq-iii/working-documents/wd01_
sacmeq_iii_results_pupil_achievement.pdf

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). 
Experimental and quasi-experimental designs for 
generalized causal inference. Boston, MA: Houghton 
Mifflin.

Sturman, L., Burge, B., Cook, R., & Weaving, H. (2012). TIMSS 
2011: Mathematics and science achievement in England. 
Slough: NFER. Retrieved June 16, 2015, from http://www.
nfer.ac.uk/publications/TMEZ01/TMEZ01.pdf

Sturman, L., Twist, L., Burge, B., Sizmur, J., Bartlett, S., Cook, R., 
... Weaving, H. (2012). PIRLS and TIMSS 2011 in Northern 
Ireland: Reading, Mathematics and Science. Slough: NFER. 
Retrieved June 16, 2015, from http://www.nfer.ac.uk/
publications/PRTI01/PRTI01.pdf

Surgenor, P., Shiel, G., Close, S., & Millar, D. (2006). Counting on 
Success: Mathematics Achievement in Irish Primary 
Schools. Dublin: Stationery Office.

Thomson, S., Hillman, K., Wernert, N., Schmid, M., Buckley, S., & 
Munene, A. (2012a). Highlights from TIMSS & PIRLS 2011 
from Australia’s perspective. Melbourne: ACER. Retrieved 
June 16, 2016, from https://www.acer.edu.au/files/TIMSS-
PIRLS_Australian-Highlights.pdf

Thomson, S., Hillman, K., Wernert, N., Schmid, M., Buckley, S., & 
Munene, A. (2012b). Monitoring Australian year 4 student 
achievement internationally: TIMSS and PIRLS 2011. 
Melbourne: ACER. Retrieved June 16, 2016, from http://
www.acer.edu.au/files/TIMSS-PIRLS_Monitoring-
Australian-Year-4-Student-Achievement.pdf

Thomson, S., Hillman, K., Wernert, N., Schmid, M., Buckley, S., & 
Munene, A. (2012c). Monitoring Australian year 8 student 
achievement internationally: TIMSS 2011. Melbourne: 
ACER. Retrieved June 16, 2016, from http://www.acer.edu.
au/files/TIMSS-PIRLS_2011-MonitorinAustralian-Year-8-
Student-Achievement.pdf

Uwezo East Africa. (2013). Are our children learning? Numeracy 
and literacy across East Africa. Melbourne: ACER. Retrieved 
November 21, 2014, from http://www.uwezo.net/wp-
content/uploads/2012/08/2013-Annual-Report-Final-
Web-version.pdf

http://dx.doi.org/10.1080/14748460.2012.659059
http://dx.doi.org/10.1080/14748460.2012.659059
http://dx.doi.org/10.1177/0013124510379131
http://dx.doi.org/10.1177/0013124510379131
http://dx.doi.org/10.1108/02610150910996425
http://dx.doi.org/10.1108/02610150910996425
http://www.adeanet.org/triennale/Triennalestudies/subtheme1/1_1_03_Njoka_en.pdf
http://www.adeanet.org/triennale/Triennalestudies/subtheme1/1_1_03_Njoka_en.pdf
http://www.adeanet.org/triennale/Triennalestudies/subtheme1/1_1_03_Njoka_en.pdf
http://paa2011.princeton.edu/abstracts/111316
http://dx.doi.org/10.1016/j.ijedudev.2009.08.001
http://www.create-rpc.org/pdf_documents/PTA37.pdf
http://www.create-rpc.org/pdf_documents/PTA37.pdf
http://datatopics.worldbank.org/hnp/files/edstats/KENstu05.pdf
http://datatopics.worldbank.org/hnp/files/edstats/KENstu05.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/working-documents/wd01_sacmeq_iii_results_pupil_achievement.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/working-documents/wd01_sacmeq_iii_results_pupil_achievement.pdf
http://www.sacmeq.org/sites/default/files/sacmeq/reports/sacmeq-iii/working-documents/wd01_sacmeq_iii_results_pupil_achievement.pdf
http://www.nfer.ac.uk/publications/TMEZ01/TMEZ01.pdf
http://www.nfer.ac.uk/publications/TMEZ01/TMEZ01.pdf
http://www.nfer.ac.uk/publications/PRTI01/PRTI01.pdf
http://www.nfer.ac.uk/publications/PRTI01/PRTI01.pdf
https://www.acer.edu.au/files/TIMSS-PIRLS_Australian-Highlights.pdf
https://www.acer.edu.au/files/TIMSS-PIRLS_Australian-Highlights.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_Monitoring-Australian-Year-4-Student-Achievement.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_Monitoring-Australian-Year-4-Student-Achievement.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_Monitoring-Australian-Year-4-Student-Achievement.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_2011-MonitorinAustralian-Year-8-Student-Achievement.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_2011-MonitorinAustralian-Year-8-Student-Achievement.pdf
http://www.acer.edu.au/files/TIMSS-PIRLS_2011-MonitorinAustralian-Year-8-Student-Achievement.pdf
http://www.uwezo.net/wp-content/uploads/2012/08/2013-Annual-Report-Final-Web-version.pdf
http://www.uwezo.net/wp-content/uploads/2012/08/2013-Annual-Report-Final-Web-version.pdf
http://www.uwezo.net/wp-content/uploads/2012/08/2013-Annual-Report-Final-Web-version.pdf

	Abstract: 
	1.  Introduction and literature review
	2.  Setting of the study
	3.  The intervention
	4.  Methods
	4.1.  Sampling procedures
	4.2.  Data collection
	4.3.  Ethical issues
	4.4.  Mathematics test
	4.5.  Analyses

	5.  Results and discussions
	5.1.  Difference-in-difference results
	5.1.1.  Effects of the intervention packages on the overall mathematics achievement
	5.1.2.  Effects of the intervention packages on the specific mathematics content areas and cognitive domains

	5.2.  Multiple regression results

	6.  Summary and conclusions
	Acknowledgements
	Funding
	References



