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Executive Summary

Sesame Workshop India (SWI), the organization behind Galli Galli Sim Sim, uses the power of
media to help children reach their highest potential. SWI develops and distributes high quality
and engaging content through television, radio, community radio, print, digital and outreach, to
reach children aged zero-eight years. With the joint support from World Vision and USAID, SWI
implemented the All Children Reading (ACR) initiative in Bihar with the aim to improve children’s
reading skills. The two-year intervention implemented in grade one and grade two of 375
government schools in the districts of Vaishali, Patna and Bhojpur targets approximately 30,000
children. It uses a package of child-friendly content, including print materials and audio sets, to
address children’s reading skills. In addition, digital games were introduced in 50 schools over
two years as part of intensive efforts (digital intervention). An impact assessment was done by
iLand Informatics to assess the impact of SWI’s intervention on the reading abilities of children.

This evaluation assessed three groups of children from grades one and two. Two groups
constituted the intervention groups; one received “Basic” intervention with audio and print
materials, and the other received “digital” intervention, which included audio, print, and digital
content. A third group served as a control group. In Phase |, from the list of schools shared by the
Bihar Government that were to be part of the intervention, the research agency selected some
schools that came closest to the requirements needed to be part of the intervention research
sample. The criteria included: availability of infrastructure, separate classrooms or at least
separate seating arrangements for grades one and two; Hindi as a medium of teaching; per class
enrollment (of children) above 30; and separate teachers for grades one and two. Control schools
selected were matched with the intervention schools on the aforementioned criteria, while also
ensuring that they were at a relative distance from the intervention schools to avoid
contamination.

The study was split in two phases (with summer holidays in between the two phases) each, with
a baseline and endline. Phase | of the study was carried out from October 2013, to May 2014,
and the Phase Il baseline study was carried out in August 2014, with the endline in March 2015.

Table 1. Number of Schools Part of Intervention Basis Type
Phase | Phase Il
Location Basic Basic + Digital Basic Basic + Digital
Patna 175 NA 150 25
Bhojpur 100 NA 100 NA
Vaishali 75 25 100 NA

Early Grade Reading Assessment (EGRA) was adapted in Hindi and used in the study to measure
children’s reading, comprehension and fluency scores during baseline and endline. In addition, a
customized tool (referred to as non-EGRA) was used to measure additional skills such as
explaining story through pictures, reading own name, rhyming words, as well as imagination to
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provide information on the foundational skills needed in children to become successful readers.
The scores on both the EGRA and non-EGRA tests were then analyzed longitudinally to assess
whether there was a statistically significant improvement in scores for each group measured
from baseline to endline. Furthermore, a difference-in-difference method was used to compare
improvement in test performance in the treatment groups, vis-a-vis the control group.

Phase | included 445 children in the treatment group (including 297 children from 10 schools that
received basic intervention, and 148 children from five schools that received digital intervention),
and 307 from 10 schools in the control group that did not receive the intervention.

During Phase | of the project, it was found that the control group was performing much better
than the treatment groups at baseline, with further analysis showing that the difference in
performance may have been attributable to better infrastructure and teaching attributes in
control schools (availability of more teachers, better trained teachers, higher trained teachers to
total teachers ratio) compared to the treatment groups (both digital and basic schools). It was
also observed that the GGSS material was not used as required during the initial two months of
Phase | of the study. Thus, effects of the intervention may have been confounded. As a result,
control schools from Vaishali and Patna needed to be selected again for Phase Il of the study.
Basic schools from both districts remained the same and the control schools from both Vaishali
and Patna, and the digital schools for Patna, were selected to ensure that the schools were similar
to the basic schools in terms of infrastructure available, number of teachers, student enrolment,
socio-economic status of children, interventions related to improvement of quality of education
and so on.

Phase Il evaluation focuses on assessing three groups of children (two intervention groups: Basic
and digital, and a control group) from grade two. This includes 231 children in the treatment
group (including 155 children from 10 schools -- five schools from Patna and five from Vaishali)
who received the basic intervention. Seventy-six children from five schools in Patna received
digital intervention, and 156 children from 10 schools (five from Patna and five from Vaishali) in
the control group did not receive any GGSS intervention.

Analysis of data from Phase Il baseline showed that the treatment schools (basic and digital) had
higher baseline scores than the control schools. This could be attributable to basic and digital
schools having been part of the intervention for four months, receiving basic intervention during
Phase | of the study, while the control group didn’t receive any such intervention.

The longitudinal analysis of Phase | indicated that the SWIl intervention is positively linked to gains
in several outcomes, showing significantly higher scores at the endline as compared to the
baseline for all measures and for both grades. Comparing the difference in EGRA scores for the
treatment groups with the control group showed that the scores are mostly not significantly
different for both grades one and two. This could be because of the short duration of the
intervention, and some identified systematic differences in demographic and school-specific
attributes between the treatment and control groups.



Findings from Phase Il using regression analysis controlling for baseline scores, the impact of the
basic intervention as measured against the control group, is positive and significant at the five or
10 per cent level for letter name, initial sound identification, oral reading, listening
comprehension and dictation. For the digital intervention, three (initial sound, oral reading, and
listening comprehension) out of the five indicators are significant, at least at the 10 per cent level.
For the other five indicators, no treatment effects were found and these regressions have not
been reported here.

Despite some methodological limitations to the research and limited usage of materials as per
design, this pilot study indicates that SWI materials had a positive impact on children’s reading
ability. The material has the potential to contribute to and improve reading and comprehension
skills.



1. Introduction

Sesame Workshop in India, the organization behind Galli Galli Sim Sim, uses the power of the
media to help children reach their highest potential. SWI develops and distributes high quality
and engaging content through television, radio, community radio, print, digital and outreach, to
reach children aged zero to eight. The content aims to facilitate young Indian children's basic
academic and life skills, while celebrating India's rich cultural diversity, in order to promote their
overall cognitive, socio-emotional and physical development.

Galli Galli Sim Sim, the television series, has been watched by over 100 million children? since its
debut in 2006 on national cable channels -- Pogo and Cartoon Network -- and national public
broadcaster -- Doordarshan. Galli Galli Sim Sim’s educational messages are extended through a
radio program aired on community radio stations, extensive community outreach, and
applications on new and emerging media, such as cell phones and the internet. SWI uses a
combination of print and audio-visual media for training and awareness about early childhood
education to parents, teachers and caregivers.

Recently, SWI has entered the school education space through the launch of Sesame
Schoolhouse, whose curriculum and methodology integrates hands-on project-based learning,
with creative approaches to foster critical thinking and problem solving, thus laying a strong
foundation to promote lifelong learning. The Sesame Street Preschool program is an early
childhood program for children aged two to six years. Besides this, we also have a plethora of
afterschool programs for two- to eight-year-olds to enhance their learning experiences and
inspire curious little minds across India!

2. About the Intervention

Sesame Workshop India, with support from All Children Reading (ACR), is implementing a two-
year program, Learn to Read — Read to Learn, with the aim to develop early grade Hindi reading
and comprehension among children The program will reach approximately 30,000 children
studying in grades one and two, through 375 schools in the state of Bihar (175 schools from
Patna, 100 schools from Vaishali and 100 schools from Bhojpur). Additionally, with support from
Qualcomm Wireless Reach 50 of the 375 schools (25 schools each in Patna and Vaishali districts)
received digital games on tablets, which consist of a suite of five educational games on tablets
and a package of GGSS videos. The intervention uses a package of child-friendly content based
on the National Curriculum Framework (NCF) guidelines to improve children’s reading and
comprehension outcomes.

i-land informatics has been commissioned to evaluate the impact of the ACR — Learn to Read —
Read to Learn project. The study has been split into two phases to account for “holiday effect”.
The academic year of schools is from April to March, with a one-month holiday provided in June
as part of summer holidays. Although children do not attend school during this period, they
continue going for their tuition classes. Thus, to ensure the skills gained during holidays (if any)
are recorded and accounted for, the study was split in two phases (with the holidays in between
the two phases), each having a baseline and endline. Baseline and endline for Phase | of the study
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was carried out in October 2013, and May 2014, respectively. Schools in Bihar had their summer
break in June and the intervention was continued in August (post completion of the baseline
assessment). Baseline for Phase Il was carried out in August 2014, with the endline taking place
in March 2015.

Table 2: Distribution of intervention in Phase | and Il
Phasel Phasell
Period October 2013 - | December 2013- August 2014 - October 2014 -
March 2014 April 2014 February 2015 March 2015
| i =
nte;ventlon Digital Basic 3 Digital Basic
- v 2 v
Vaishali v T x
Patna x v v v
Bhojpur X v x v
2.1 Content
All the print components in the project
are conceptualized around the "whole
word approach”, which utilizes a range of 6) Reflect ’11 Introduce
words familiar to the child. The whole
word approach is a method of teaching
children to read by recognizing whole
words rather than breaking words into
parts. This type of language reading . 2)Len
instruction emphasizes understanding the & apply Familiarise

meaning of what children read. The whole
language reading instruction focuses on
creating many opportunities to read,
either independently or with small guided
reading groups with other children, or
being read aloud to by the teacher. This
method encourages children to read by
building upon their existing vocabulary (familiar words). This means words that are familiar to
the children and are a part of their daily conversations are used to encourage them to read. The
text is further supported by rich illustrations, which provide context and clues to understand and
read the word.

4)Practice 3) Read

The numerous content components were tied together by developing a reading cycle. The
reading cycle is a step-by-step method that takes children systematically through the process of
developing reading skills. It builds on the children’s previous knowledge of reading and familiarity



with print, and combines it with other mediums such as audio, to create an interest in reading.
The reading cycle helps readers by developing familiarity with text, which is done by leveling the
reading content, so that children can progress from beginner to advanced level. The teachers
were trained to use the material and follow the reading cycle with children in order to maximize
the impact of the intervention.

The intervention uses a combination of print and audio components for children, which includes
story books, reading sheets, workbooks, story pond, phonic phones' and read-along?.
Additionally, 25 schools in Patna also received digital intervention, which consists of a suite of
five educational games on tablets. Table 3 summarizes the two types of intervention.

Table 3: The two types of intervention

Basic Intervention (Print + Audio) Digital Intervention (Print + Audio + Digital)
Story books Story books
Reading sheets Reading sheets
Workbook Workbook
Phonic phones Phonic phones
Read-along Read-along
Story pond Story pond
Educational games on tablets

A phonics phone is a simple tube shaped like a “telephone” receiver, often made from plastic PVC pipe. There are
several different versions of these phones, however most are simple hollow tubes that allow the children to speak
quietly in one end and hear their own voice through the other. Children use the "phone” to listen to their own voice
as they practice reading. This device allows children to better “hear” themselves when they speak softly.

2 Read-alongs are GGSS story books and reading sheets that are audio recorded and are provided to the teacher in
a USB drive playable through an audio device.



Details of the intervention plan are provided in Figure 1
Figure 1

Bihar
(375 schools)
325 Basic Schools
50 Digital schools

Patna Vaishali Bhoi
ojpur
(175 schools) (100 schools) (100 scj:oms)
150 Basic schools. What about the other 75 Basic schools 100 Basic schools
25 schools? 25 Digital Schools

The basic intervention was conducted by teachers who were trained directly by SWI staff. The
digital intervention, using preloaded tablets, was conducted by SWI field coordinators. The
volunteers visited the assigned schools based on a predetermined schedule. The basic
intervention (print components) was used in all 375 schools during Phase | and Phase Il of the
intervention. These were used in both grades one and two. Additionally, the digital intervention
was conducted between October 2014 and February 2015, for both grades in the 25 schools in
Patna. On an average, five digital sessions were conducted in Phase | and eight digital sessions
were conducted in Phase Il.

A total of 560 monitoring visits were conducted during the first Phase of the intervention. All 375
schools were visited at least once during the intervention period, and 185 schools were visited
twice. The monitoring visits indicate that less than 20 per cent of the teachers followed the
learning cycle schedule and suggested activities. Material that was a child-specific resource, such
as the workbook, was not shared with children during the initial months of the study. It was
observed that this was due to fear that the books might get lost or torn. Moreover, a large
number of interventions for improving learning achievement were underway in these schools.
This could have possibly led to a lack of priority of GGSS curriculum by the teachers.

Overall, 623 monitoring visits were conducted during Phase |l of the intervention. Each of the 375
schools participating in the intervention was visited at least once during the period, and 248
schools were visited twice. Additionally, each of the 25 digital schools was visited eight times by
the GGSS field coordinator to conduct digital sessions. Monitoring visits indicate that although
the material was used relatively regularly (87 per cent schools visited were using the material on
day of visit, which happened without prior notification), the percentage of schools following the
curriculum integration documents (CID) and distributing workbooks to children in order to
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further strengthen their learning was relatively low (40 per cent for sing CID and 50 per cent for
distributing workbooks). Although the frequency of usage improved between October and
December 2014, it dropped again between January and March. No alternative interventions were
taking place during Phase Il.

Extreme weather conditions forced the schools to close for additional days during winters in both
Phase | and Phase II, which reduced the overall intervention period further by two-three weeks
in each phase.

3. About the Study

i-land informatics was assigned to evaluate the impact of the GGSS intervention on children’s
reading and comprehension skills. The research hypotheses were:
Exposure to engaging leveled learning content leads to an increased improvement in
Hindi reading and comprehension skills in children;
Integration of tablet-based digital technology in the classroom leads to an additional
improvement in reading and comprehension skills in children.

The research design is one of impact assessment, where the impact of GGSS intervention is
measured using a quasi-experimental study that features two treatment groups (basic and
digital) and a matched control group. Baseline and endline scores are recorded from standardized
(EGRA) and customized (non-EGRA) tests. These are then compared longitudinally within the
treatment groups to assess whether the educational intervention had a statistically significant
impact. We compare treatment groups with the control group by using the difference-in-
difference (DID) method, in order to assess whether or not the intervention impacts basic and
digital groups.

The research tracks children from grade one longitudinally, since they continued receiving the
intervention materials during Phase Il of the project. Children from grade two were tracked only
until March 2014, since they graduated out of the intervention target group (post-March, they
moved to grade three). The baseline study for Phase | was carried out during October-November
2013. The endline study was conducted in March 2014 for grade two children (prior to them
being promoted to grade three), and in May 2014 for grade one children. The baseline for Phase
Il was conducted in August 2014, and endline in March 2015. Details of Phase | and Il of this
research study are in Tables 5 and 6. The baseline and endline of Phase Il was conducted in 25
schools -- 15 treatment (10 basic + five digital) and 10 control schools.

Table 4: Research sample school distribution for Phase |
Phase | School Distribution

Patna Vaishali Total
Control 5 5 10
Basic 5 5 10



Phase | School Distribution

Patna Vaishali Total
Digital NA 5 5
Total 10 15 25

Table 6: Research sample school distribution for Phase Il
Phase Il School Distribution

Patna Vaishali Total
Control 5 5 10
Basic 5 5 10
Digital 5 NA 5
Total 15 10 25

Based on the enrollment data provided by the Bihar government, 50 schools from Vaishali and
Patna were selected for the initial visit between September 17, and October 1, 2013. During the
visit, the field team from the research agency shortlisted schools that met certain criteria, such
as availability of infrastructure; separate classrooms or at least separate seating arrangements
for grades one and two; Hindi as medium of teaching; per class enroliment (of children) above
30; and a separate teacher for grades one and two. From the 50 schools observed, 30 schools
that met the aforementioned criteria were shortlisted to be part of the research.

During Phase | of the project, it was found that the control group was performing much better
than the treatment groups at baseline, with further analysis showing that the difference in
performance may have been attributable to better infrastructure and teaching attributes in
control schools (availability of more teachers, more trained teachers, higher trained teachers to
total teachers ratio) as compared to the treatment groups (both digital and basic schools). It was
also observed that the GGSS material was not used as required during the initial two months of
Phase | of the study. Thus, effects of the intervention may have been confounded.

As a result, control schools from Vaishali and Patna needed to be selected again for Phase Il of
the study. Basic schools from both districts remained the same and the control schools from both
Vaishali and Patna, and the digital schools for Patna, were selected to ensure that the schools
were similar to the basic schools in terms of infrastructure available, number of teachers, student
enrolment, socio-economic status of children, interventions related to improvement of quality
of education and so on.

For the study, the researchers shortlisted children (aged six-eight years) with an average
attendance of above 60 per cent in the past three months, thus ensuring that children included
in the sample (both treatment and control) were regularly attending school as compared to other
children. From this list, children were randomly selected for the study.
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The Phase | study included children from both grade one and two, with a total of 752 children
participating in the study at baseline. Owing to attrition (23.27 per cent), 577 children
participated at the endline.

The Phase Il study focused on the students of grade two of 25 schools (15 in Patna and 10 in
Vaishali).Overall, 387 students participated in Phase Il baseline study across all three groups, with
319 students followed during Phase Il endline. The overall attrition rate was 17.5 per cent of the
Phase Il baseline sample. Table 6 provides the details of the descriptive statistics of the sample
students covered during Phase | and Il endline.

Table 6: Sample for the three cohorts -- basic, digital and control (Phase | & Il)
Descriptive statistics of the study sample (Phase | & Il endline)

Category of Sample Basic Digital Control
No. of children (Phase 1) 232 120 225
Grade 1 and Grade 2

No. of children (Phase Il) 134 64 121
Only Grade 2

In Phase | and Phase Il, across all three groups, more than 70 per cent of the total sample
population is below poverty line (BPL), with modal parental occupations being laborer for the
father, and housewife for the mother. The caste profile includes reserved categories, with other
backward castes (OBC) being the main demographic group. Apart from a small number of
Muslims (around 5 per cent for each grade), other religious groups were absent.

The Early Grade Reading Assessment® (EGRA) tool was used to measure children’s reading,
comprehension and fluency outcomes. EGRA is an oral children assessment designed to measure
the most basic foundation skills for literacy acquisition in the early grades: recognizing letters of
the alphabet, reading simple words, understanding sentences and paragraphs, and listening with
comprehension.

For the purpose of researching children’s progress in the ACR intervention, EGRA was
contextualized and adapted in Hindi. A Hindi language expert was consulted to guide the

3Please go to following links to read more: https://www.eddataglobal.org/reading/; http://www.rti.org/pubs/bk-
0007-1109-wetterberg.pdf
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adaptation of the tool. His inputs informed the selection of the test items, words and sentences
in EGRA.

Hindi is a language where a matra* is used to establish the relationship between letters and
sounds. To address this in tests such as “Letter Sound Knowledge”, awareness of the use of matra
was also tested. This is a deviation from the way EGRA is used to test a language such as English.
Thus, the design of tests for phonemic awareness, letter sound knowledge, familiar word and
unfamiliar non-word reading and dictation were suitably altered. The main tasks and their
descriptions are given below in table 7.

Table 7: Description of EGRA tasks

Task Name Score Task Descriptions
Range
Letter Name Knowledge 0-110 Timed task. Child is supposed to read as many

letters in one minute.

Phonemic Awareness 0-10 Child is supposed to read as many words (IN ONE
MIN?).
Letter Sound Knowledge 0-10 Timed task. Child is supposed to read as many

letters with matra (consonant vowel
comnination) in one minute.

Familiar Word Reading 0-50 These are a few high-frequency words a child must
attempt to read.

Unfamiliar Non-word 0-50 These are a few non-words a child must attempt to
Reading read.

Oral Reading Fluency with 0-4 Child is asked to read a passage and to respond to
Comprehension specific questions about it to assess comprehension.
Listening Comprehension 0-5 Passage is read out to the child, who is then

required to respond to specific questions to assess
listening comprehension.

Dictation 0-5 Child is asked out to write simple Hindi words
dictated by researcher.

Additional questions were added to the battery of EGRA tests; these were referred as non-EGRA
guestions. This section assessed additional skills such as explaining a story through pictures,
reading one’s own name, rhyming words, and using one’s imagination. These are skills children

*Matra is vowel sound in Hindi. In this light, a word like ‘¥4 '()k/ is the consonant ‘aa’ is the vowel sound and ‘m’

is the consonant.
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need to become successful readers. The non-EGRA helped assess if the children had the pre-
requisites of reading as they move on to reading Hindi on entering the formal schooling system.
Hence, tests that assess the pre-reading skills in children gives us a better idea of their learning
patterns.

Tool testing was conducted on October 18, 2013, at GMS Selimpur Dumra school in Patna, with
10 children from grades one and two participating. Based on this pilot exercise, changes were
incorporated in both EGRA and non-EGRA assessments. Hindi language matra, familiar words and
“unfamiliar non-words®” were rearranged such that the grading of words progressed from easier
to more difficult, thus ensuring that the children didn’t feel intimidated. Instructions for tests
were made child-friendly for easier understanding.

Tablets using the Tangerine® software were used to record EGRA test results. Tangerine is an
open-source electronic data collection software designed for mobile devices. Please see
Annexure Il for all questionnaires.

The scores on both EGRA and non-EGRA tests were analyzed longitudinally to assess whether
there was a statistically significant improvement in scores for each group measured from baseline
to endline. Furthermore, a difference-in-difference method was used to compare improvement
in test performance in the treatment groups, vis-a-vis the control group.

Analysis of data at Phase Il baseline showed that the treatment schools (basic and digital)
performed better than the control schools in terms of results at baseline. This could be
attributable to the fact that the basic and digital schools had been a part of the intervention for
four months already, receiving the basic intervention during Phase | of the study, while the
control group didn’t receive any such intervention beforehand. Furthermore, the improvements
measured from baseline to endline were often higher for the control group than for the two
treatment groups. This often led to misleading results when conventional (unconditional)
difference-in-difference analysis was used to gauge impact. A regression approach that
controlled for baseline scores of individual children was used in order to measure impact more
accurately.

SUnfamiliar non-words — Pseudo-word or non-word reading is a measure of decoding ability and is designed to avoid
the problem of sight recognition of words. Many children in the early grades learn to memorize or recognize by sight
a broad range of words. To be successful readers, children must combine both decoding and sight recognition skills;
tests that do not include a decoding exercise can overestimate children’s ability to read unfamiliar words (as the words
tested may be part of the sight recognition vocabulary).

6Tangerine® is an electronic, data collection software designed for use on mobile computers, including netbooks, tablet computers and
smartphones. Its primary use is to enable recording of children responses in oral early grade reading and mathematics skills assessments,
specifically Early Grade Reading Assessment (EGRA) and Early Grade Mathematics Assessment (EGMA), and interview responses from children,
teachers and principals on home and school context information http://tangerinecentral.org/
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Limited information from school registers regarding students and their parents: In most
schools, there was not enough information regarding the parents of the students. Apart
from the students’ assessment, the study team also wanted to collect basic information
regarding the socio-economic status of families in order to make the study holistic.
However, there was limited information available about this in school registers. The
livelihoods of the parents were described in broad categories such as “daily laborer” and
all women were referred as “housewife”.

Unavailability of report cards: Schools had not been provided with the required format
for report cards. Consequently, student report cards were not available with the schools,
Also, because children’s profiles with achievement results were not compulsory for the
schools to maintain, this data could not be collected.

In the sections below, we detail the analysis of EGRA (and where relevant non-EGRA) measures
in order to determine the impact the intervention had on the sampled population.

This section focuses on four measures of EGRA learning: letter sound knowledge (LS), familiar
word reading (FW), unfamiliar word reading (UW), and reading comprehension (C). Figures 2 and
3 given below show the average number of correct answers by a child out of a certain number of
guestions asked, measured at the baseline and the endline for grade one. The maximum scores
are 100 for LS, 50 for FW, and 50 for UW. For C, it is assessed whether the child comprehended
the passage or not in four separate tasks, thus her score varies between 0 and 4.

Figure 2: Grade one longitudinal impact (Mean score)

Grade | - Impact
10

Letter Sound Fganglgar\/\&rrt]jtrol U ?gr&lallllarWord Comprehension

Calculated longitudinally, for all four measures and for the two treatment groups, basic and
digital, the improvement in EGRA scores is significant at the 5 per cent level.
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Figure 3: Grade Il longitudinal impact (Mean score)

Grade Il - Impact

Letter Sound Familiar Word Unfamiliar Word Comprehension

O R, N W B U1 OO N

M Basic ® Control Digital

This is also true for baseline-endline for Phase Il comparisons for grade two, as shown in figure
3.

Table 8: Scores at baseline

Grade |
Indicator Basic Control Digital
Letter Sound 8.03 6.18 4.34
Familiar Word 4.14 3.72 2.70
Unfamiliar Word 5.10 5.29 3.18
Comprehension 0.65 0.46 0.25
Number of observations 101 116 56
Grade ll

Indicator Basic Control Digital
Letter Sound 15.16 18.99 21.16
Familiar Word 9.07 13.99 12.25
Unfamiliar Word 9.10 14.22 13.50
Comprehension 1.07 1.65 1.03
Number of Observations 123 116 64

From table 9 above, it is clear the baseline scores of grade two children were at least two times
that of grade one children. Thus, older children had a better aptitude for the EGRA test than the
younger ones.

4.1.2 Treatment - Control Comparisons

Adding in the control group allows us to measure the improvement at the endline for basic and
digital groups against a sampled control group, where no intervention is provided. Table 9
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presents univariate statistical analysis, where the longitudinal improvements in scores (ALS, AFW,
AUW, AC) are compared across the three groups control, basic and digital.

Table 9: Impact Assessment (EGRA)

Grade |
Test Basic Control Digital Significant (p < 0.05)
F-test
Basic vs Control | Digital vs Control
Letter Sound (ALS) 4.46 8.86 7.017 Yes No
Familiar Word (AFW) 4.5 5.40 4.41 No No
Unfamiliar Word (AUW) | 4.84 5.99 4.535 No No
Comprehension (AC) .38 .637 446 Yes No
Grade Il
Letter Sound (ALS) 2.878 | 7.456 6.078 Yes No
Familiar Word (AFW) 3,577 | 4.586 6.39 No No
Unfamiliar Word (AUW) | 3.30 4.275 4.31 No No
Comprehension (AC) 42 517 73 No No

The baseline score is subtracted from the endline score to obtain the treatment effect.
Difference In Difference (DID) = (Am. — Apy)te@™ent - (Apy — Apy )<t

The effects from the digital and basic samples (where there is intervention) are compared to the
effect for the control sampleto assess whether these are significantly higher, that is, if there is a
significant effect of educational intervention. This is the absolute impact measure and reports
how many more points a child scored in the treatment and the control group.

The comparisons between the effects (B-C, D-C) using analysis of variance (ANOVA) contrasts and
an F-test (p-values in parentheses) indicates most of these differences are not significant at the
5 per cent level. The D-V column tests whether there is a significant difference between the
digital and basic treatments, and from the table we see that the effects from these interventions
are not statistically different. For two EGRA measures (letter sound and comprehension) the basic
effect is smaller than for the control group.

Using the percentage impact for each group (improvement as a percentage of baseline score) we
see that for the digital group, the percentage impact is higher than that for the control group for
all four measures. The basic group falls considerably short compared to both the control and
digital groups.

For grade two, a similar effect is seen for letter sound, with learning improvements being smaller
for the basic group than the control group, where there has been no intervention. The digital

16



group registers a higher effect than the control group for familiar word, unfamiliar word and
comprehension, but these effects are not significant at the 5 per cent level using ANOVA
contrasts and an F-test. For all four measures (significantly for familiar word and comprehension),
the digital group shows better performance vis-a-vis the basic group.

Using the percentage impact for each grade (figures 4 and 5), it is evident these are higher for
the digital group as compared to the control group for all but the LS measure.

On the whole, most absolute treatment-control comparisons are not significant at the 5 per cent
level. An important reason for this could be the short duration of intervention and one expects
that at the endline, the longer aggregate intervention may lead to significant differences between
treatment and control.

Figure 4: Grade one per cent longitudinal impact
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Figure 5: Grade Il percent longitudinal impact
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An important reason why anomalous outcomes, such as the control “effect” are higher than
those for the treatments, may occur due to incorrect selection of an appropriate control group.
According to experimental design methodology, the only systematic difference between a
treatment and a control group should be that the former were “treated” and the latter were not.
In all other attributes, these should be identical, with only noise related (unsystematic)
fluctuations that may differ between the groups. From table 9 (section 4.1) it is clear that the BL
scores varied widely between the three groups, indicating that skills were quite different for the
different tasks over these groups.

Table 10 below presents certain school-level attributes for the three groups -- control, basic and
digital. Notice that with respect to having electricity, the ratio of trained to total teachers,
separate seating and having computers, the three groups differ substantially, thus indicating that
there are systematic differences between these groups, which may have resulted in the
difference in scores at endline.

Table 10: School and sample-specific attributes

School Control Basic Digital
attributes
# schools 10 10 5
Total teachers 10.8 10.2 10
% with electricity 50 20 0
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School Control Basic Digital
attributes
Ratio (%) = 82 70 34

Trained teachers
/ Total teachers

% having 60 10 40
separate seating
for grades one
and two

% having 20 30 40
computers

Sample
attributes

% of older kids 18 33 16

% female 49 51 63

The fact that these groups are not strictly comparable is further seen by examining the
percentage of children who provided the correct answer in some non-EGRA tasks that were
administered at the baseline to these three groups (Table 11).

Table 11: Non-EGRA scores at baseline for selected tasks

Picture Rhyming | Reading No of
Non-EGRA | Description | Words Name Imagination | Observations
Grade 1
Control 2.46 2.35 82.76 25.00 116
Basic 2.29 2.31 78.43 32.35 102
Digital 1.29 1.89 75 12.5 56
Grade 2
Control 2.58 2.95 84.48 27.59 116
Basic 2.5 3.21 91.87 43.09 123
Digital 2.15 2.81 95.31 26.56 64

For grade one, all four measures show a higher performance at the baseline for control than
digital. In fact, for grade one, the basic and control are comparable and both of these are higher
for all measures as compared to the digital sample.
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This section focuses on measuring change in learning outcomes from baseline to endline using
four non-EGRA learning measures: picture description (PD), own name recognition (ON),
listening/ speaking (SL), and rhyming words (RW). Table 12 calculates for grade one the treatment
effects from baseline to endline for each of these measures for the basic and digital treatments
and compares them to a similar baseline-endline comparison for the control (non-intervened
upon) group.

Table 12: Impact Assessment (non-EGRA)

Grade |
Test Basic Control Digital Significant (p < 0.05)
F-test
Basic vs. Control | Digital vs. Control
Picture Description 1.32 1.14 1.33 NoNo
Own Name 0.09 0.04 0.09 NoNo
Listening/ Speaking 2.02 2.07 1.71 No No
Rhyming Words 0.76 0.72 0.8 NoNo
Grade Il
Picture Description 1.24 1.23 1.51 NoNo
Own Name 0.02 0.10 0.05 Yes No
Listening/ Speaking 0.34 0.37 0.30 No No
Rhyming Words 0.21 0.47 0.60 No No

Similar to the EGRA measures, the non-EGRA measures often do not report a significant baseline
to endline effect. However, unlike the EGRA measures, the treatment effects (ML-BL) for the
digital and basic groups are mostly higher than that for the control, whether measured in
absolute terms or in percentage terms for grade one. This is not true for grade two, where for
some measures (such as picture description), the treatment groups do better than the control
group, whereas for others (e.g. speaking/ listening), the control group performs better. The
univariate effects are markedly different for the non-EGRA measures vis-a-vis the EGRA
measures, indicating that the administration of the two tests may have been somewhat different.
The fact that the ML-BL is not significant for some measures may indicate that more intervention
is required to get a significant impact for these measures.

The variables used as covariates are listed in table 13 below and a brief description is provided.

Table 13: Variables used as covariates in the regression analysis

Variable Description

Baseline (BL) score | The baseline score received by a particular child for LS, FW, UW or C

20



ttltchr Total number of teachers at the school
Older Takes the value 1 if the child is at least seven (grade one) or eight (grade two)
years old; 0 otherwise
female Takes the value = 1 if the observation is for a female; 0 otherwise
Basic Takes the value = 1 if the observation is from the basic treatment; 0 otherwise
digital Takes the value = 1 if the observation is from the digital treatment; 0 otherwise
Elec Takes the value = 1 if the school has electricity; 0 otherwise
Ratio Prop. of trained teachers = # trained teachers at the school/# Total teachers at
school
sepseat Takes the value = 1 if the school has separate seating for grades and two; 0
otherwise
Comp Takes the value = 1 if the school has computers; 0 otherwise

In table 14, four separate regressions are run that aim to determine whether the treatments
differ significantly from the control group, after taking into account the effect of other variables
pertaining to the individual child or her school environment. The latter (see table 9) includes
individual as well as school infrastructure-specific variables. The regressions in table 14 only
pertain to children from grade one. The dependent variables for these four regressions are the
endline EGRA score for each of the tasks -- LS, FW, UW and C.

Table 14: Regression Analysis Grade |

Variable Letter Sound Familiar Words Unfamiliar Words Comprehension
(LS) (Fw) (Uw) (€)
ML score ML score ML score ML score
Baseline (BL) .68%** 1.17%** RePAulala RePAckal

score (.054) (.05) (.05) (.07)
Ttltchr 12 -.04 -.19 .001
(.279) (.13) (.13) (.019)

Older .37 .63 .85 -.05
(2.04) (.95) (.97) (.14)

Female -1.43 40 .23 .012
(1.69) (.80) (.82) (.12)

basic -7.24** -2.17 -2.89** -.34
(2.53) (1.18) (1.21) (.17)

Digital -3.37 -1.88 -3.79%** -.33
(3.03) (1.41) (1.44) (.21)

Elec 7.23%* 3.14** 3.06** 21
(3.09) (1.44) (1.48) (.22)

Ratio -3.329 -3.28 -4,89%** -.32
(4.01) (1.85) (1.90) (.27)

sepseat -8.68*** -2.98%* -3.19 -.21
(2.69) (1.26) (1.29) (.19)

21




Variable Letter Sound Familiar Words Unfamiliar Words Comprehension
(Ls) (Fw) (uw) (€)
ML score ML score ML score ML score
Comp 6.81*** 1.65%** 2.37 22
(2.38) (1.12) (1.14) (.17)
constant 13.23%** 7.50%** 12.17*** .89¥**
(4.54) (2.11) (2.16) (.31)
R? 0.45 0.70 0.62 0.47
Adj R? 0.43 0.69 0.60 0.45
Model F 21.87 62.55 42.33 23.36
statistic
Model p-value 0.0000 0.0000 0.0000 0.0000
Number of obs 274 274 274 274
Standard errors in parentheses, “***” significant at 1%, “**” significant at 5%

The most consistent statistical determinant of the endline performance is the baseline score. In
other words, a child with higher EGRA pre-intervention scores would score higher in the endline,
provided controlling for other demographic and school specific attributes is available. After
controlling for other sample specific attributes, results indicate that for two of the measures (FW
and C), the treatment groups do not differ significantly from the control group. This is seen by
the dummy variables basic and digital being non-significant for these two measures. For the other
two measures (LS and UW), the control score is higher than for the treatments even after
conditioning on other attributes. Two variables that affect the endline score include the presence
of electricity and computers (comp and elec, positively). Furthermore, separate seating for
children of grade one is seen to negatively impact learning scores (sometimes significantly). This
may be because of a positive spillover on learning outcomes for the young in the presence of
older children. The other variable that has a negative impact on endline performance is the ratio
of trained to total teacher ratio. The effect is significant, however for only unfamiliar word. This
counter-intuitive result may be result of the fact that trained teachers providing the intervention
may not be as effective with younger children as with older children. Table 15, where similar
regressions are performed for the older (grade two) children, shows a positive impact of this
variable, —that is, an increase in the ratio of trained to total teachers for the school results in an
improvement in EGRA scores. Overall, the regressions fit well with adjusted R? greater than 0.50
for all the models.

Table 15: Regression Analysis Grade Il

Variable Letter Familiar Words Unfamiliar Words | Comprehension (C)
Sound (LS) (FW) (Uw) EL score
EL score EL score EL score
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Baseline (BL) TeH** 96%** .89H** 85%**
score (.04) (.03) (.03) (.04)
ttitchr -.09 .04 -.09 .03

(.29) (.16) (.14) (.02)
older 3.61%* .92 .61 -.01
(1.65) (.89) (.79) (.12)
female .61 A1 1.41 -.14
(1.69) (.91) (.81) (.12)
basic -2.67 -.60 -.16 .01
(2.30) (1.24) (1.10) (.16)
digital 4.11 3.40** 1.85 .30
(2.92) (1.57) (1.39) (.21)
elec -1.83 -2.71 -.92 -.34
(2.97) (1.60) (1.41) (.21)
ratio 9.99** 4.77** 3.24 .28
(3.89) (2.11) (1.87) (.28)
sepseat 4.02 1.27 2.79%* .35
(2.72) (1.47) (1.30) (.19)
comp -3.43 -2.72 -3.37%%* - 54%**
(2.60) (1.39) (1.23) (.18)
constant 2.10 1.45 2.90 .26
(4.61) (2.49) (2.20) (.33)
R? 0.6507 0.7873 0.7753 0.6024
Adj R? 0.6388 0.7801 0.7676 0.5887
Model F 54.41 108.11 100.76 44 .23
Model p-value 0.0000 0.0000 0.0000 0.0000
Number of obs 303 303 303 303
Standard errors in parentheses, “***” significant at 1%, “**” significant at 5%

For regressions using grade two students (table 16), we find that as with grade one, the baseline
aptitude positively and significantly impacts the endline performance. Conditioning on individual
and school specific attributes, the basic group is not significantly different from the control (the
basic dummy is not significant), although the coefficient is negative. For the digital group we
obtain the result that the intervention yields higher endline scores than that for the control group,
although it is significant for only the FW measure. The ratio and sepseat variables in contrast to
grade one are positive in their impact on the endline score (and for some measures, statistically
significant). Thus, older children respond better to intervention from trained teachers and also
work better when seated separately from their juniors. The variable comp is negative and
sometimes significant, which is also counter-intuitive. Our hypothesis is that this variable is
correlated with another variable, which has a negative impact and has not been included in the
analysis. As with the regressions in table 14, all regressions fit well with adjusted R? above 0.50.
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Overall, this study provided a learning experience for SWI. The sampled children, on whom the
intervention was performed, were almost all from lower SEC and below poverty line (BPL)
households. The schools mostly did not have electricity and other infrastructural features that
are commonplace in larger cities in India. Dealing with such an underprivileged population meant
that field conditions were challenging, making school selection, test administration and
measurement difficult. Furthermore, from our analysis it is clear that selection of a proper control
group is extremely important, as are matching demographic and school specific infrastructural
features across the treatment and control groups. We look forward to using this learning from
the Phase | to inform our research design for Phase Il, which commences in August. The main
conclusions from the Phase | are given below.

1.

The EGRA scores are significantly higher at the endline as compared to the baseline for all
measures and for both grade one and two.

The absolute baseline-endline differences in EGRA scores over the three groups are mostly
not significantly different from each other for both grade one and two. When we consider
relative or percentage impact, that is, improvement in the endline score as a percentage of
the baseline score, we find that improvements as high as 250 and 110 per cent are seen in
comprehension scores for the digital group in grade one and grade two, respectively.

We take heed of the fact that the three groups differ substantially on a number of school-
specific variables, as well as on EGRA and non-EGRA learning outcomes. Controlling for some
individual demographics and some school specific variables, we find that for grade two
students, a significant (for one measure) and positive (for all measures) treatment effect is
obtained for the digital group, although not for the basic group.

Additionally, the intervention was not implemented with fidelity in most schools. The
monitoring visits indicate that less than 20 per cent of the teachers followed the learning
cycle schedule and suggested activities. Material that was a child-specific resource, such as
the workbook, was not shared with children during the initial months of the study. This was
due to teachers’ fears that the books might get lost or torn, indicating a need for further
support and professional development for teachers.

A large number of interventions for improving learning achievement were underway in the
schools. This could have possibly led to a lack of priority of GGSS curriculum by the teachers.
The non-EGRA tests indicate that at least for grade one, the treatment groups do better than
the control, although the baseline-endline differences are often not statistically significant.
Overall the digital intervention performed considerably better than basic intervention, thus
leading to impressive improvements in task scores. This may be because of better
administration of learning materials for the digital schools as a result of weekly visits by the
SWI field coordinator. The “basic” material was performed by the teachers in the respective
schools, leading to potential problems with non-standardization, which may have led to a
lower impact both in absolute and relative terms.
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4.2 Phase Il
4.2.1 EGRA Learning Measures - Longitudinal Assessment

Figure 6 and table 16 below give us the improvements in score for the two interventions (basic
and digital) and for the control group.

Figure 6: Phase Il impact
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Table 16: Mean score improvements by group
Test Basic Control  Digital Significant (p < 0.05)
F-test
Basic vs Control | Digital vs Control
Letter Name 9.30 7.02 7.70 No No
Initial Sound 0.61 0.75 0.30 No No
Phonemic Awareness 1.07 1.82 0.80 Yes Yes
Letter Sound 5.16 7.51 7.50 No No
Familiar Word 4.77 4.31 4.95 No No
Unfamiliar Word 3.71 3.76 3.83 No No
Oral Reading 2.72 2.12 2.84 No No
Reading Comprehension 0.46 0.40 0.28 No No
Listening Comprehension 0.02 0.23 0.11 No No
Dictation 0.63 0.60 0.39 No No

From the figure and table above, we see that the mean improvements (from baseline = BL, to
endline = EL) over the two treatment groups (basic and digital) are almost not that statistically
different from the control group using an ANOVA-based F test. In other words, the difference-in-
differences = (ELtrt- BLirt) — (ELcont — Bleont), that is, how much the improvement from the
treatment ((ELut- Blut) exceeded the improvement for the control group (ELcont — Bleont), are
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mostly not significantly different from zero. One persistent observation is that for all indicators,
the test performance at baseline is lower for the control group as compared to basic or the digital
group. This is given in table 17 below. The differences between the treatment and control groups

at the baseline are significant at the 1 per cent level for all indicators using a two-sided t test,
except for listening comprehension.

Table 17: Average scores at baseline

Indicator Basic Control Digital

Letter Name 28.44 17.08 28.67

Initial Sound 6.27 4,38 7.03
Phonemic Awareness 6.98 4.15 7.42
Letter Sound 21.20 9.33 17.48
Familiar Word 11.93 6.73 11.50
Unfamiliar Word 13.15 7.06 12.23
Oral Reading 9.31 5.64 9.45
Reading Comprehension 1.33 0.68 1.61
Listening Comprehension 4.59 3.77 4.58
Dictation 2.13 1.31 2.31

Number of Observations 134 121 64

The distribution of scores for the three groups for some key indicators is given in the figures

below (x-axis: baseline scores going from low to high, y-axis: the proportion of children at each
score):

Figure 7: Baseline letter name Figure 8: Baseline Letter Sound
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As is evident from figures 7-10, the baseline scores are bunched around the lower end for the
control group. This may potentially lead to difficulties in the analysis of impact.

Cascio and Staiger (2012) find that improvements from educational interventions diminish as a
child’s stock of knowledge increases. This implies that interventions performed in later grades
will not show the dramatic improvements for evaluated indicators that are seen in nursery school
or kindergarten. In our data set, where evaluations were performed, this is true for the treatment
cohorts over the two phases of ACR, where the gains in terms of score over different indicators
for both the treatment groups were unequal over the two phases and higher for Phase I.

Furthermore, the baseline scores of the control group are, on an average, lower than the baseline
scores of both digital and basic intervention groups for all indicators, demonstrating that there
may have been a certain amount of self-selection (non-randomness), especially for the control
cohorts. Furthermore, there could be differences in the way the test was conducted in the control
schools vis-a-vis the treatment schools. Finally, as mentioned in section 3.3.5, the treatment
groups had already received the intervention in Phase |, so they were starting Phase Il with more
knowledge than the control group, which had received no intervention. The combination of these
factors may have led to there being largely insignificant differences in improvements between
the treatment and control groups.

From the figures (7-14) below, we can easily see that the improvements in scores of the subjects
were smaller for subjects with higher baseline scores. These figures present the baseline scores,
going from low to high on the x-axis, and the improvements in endline scores on the y-axis. As is
evident, the improvements decrease for higher baseline scores. This is seen from the downward
sloping trend line of improvements in almost all the figures.

Figure 11: Letter name Figure 12: Letter name
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Furthermore, the strength of the diminishing improvement effect is different for different
indicators. But there is a distinct downward, decaying trend, which is visible among all test
indicators. In the next section, we control for one of these factors, that is, the systematic
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difference in baseline scores between the treatment groups and the control, by using the
baseline performance as a covariate in our regression equations

For basic intervention, we regress the improvements in performance for four indicators (letter
name, initial sound identification, oral reading fluency, listening comprehension and dictation)
on the treatment dummies (basic and digital), controlling for baseline score age and gender.
The descriptions of these variables are given in table 18 below and the regression results are
given in table 19.

Table 18: Variables Used as Covariates in the Regression Analysis

Variable Description

A Indicator The improvement registered by a child from baseline to endline for a
particular indicator (letter name, initial sound, oral reading, listening
comprehension and dictation)

Baseline (BL) score The baseline score received by a particular child for the particular indicator

Basic Takes the value 1 if the observation is from the basic group, 0 otherwise
Digital Takes the value 1 if the observation is from the digital group, 0 otherwise
Age Age in years
Female Takes the value = 1 if the observation is for a female, 0 otherwise

Table 19: Regression analysis EGRA indicators

Variable A Letter A Initial A Oral Reading | A Listening A Dictation
Name Sound Comprehen
(BL-EL) ) (BL—-EL)
sion
(BL—EL) (BL—EL)
(BL—EL)

Baseline Score -.071** - 43Ex* -.09¥** - 48%** - 2] K
(.034) (.038) (.03) (.04) (.03)
Basic 3.14* .67%* .95%* .19* 21%*
(1.61) (.27) (.54) (.10) (.13)
Digital 1.27 .66* 1.12* 27%* .028
(1.97) (.34) (.66) (.12) (.16)
Age 1.17 .28 -.43 -.073 -.21
(1.38) (.23) (.46) (.08) (.11)
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Variable A Letter A Initial A Oral Reading | A Listening A Dictation
Name Sound Comprehen
(BL—EL) . (BL—EL)
sion
(BL—-EL) (BL-EL)
(BL-EL)
Female -2.53 A1 -.43 -.03 -11
(1.40) (.24) (.46) (.08) (.11)
Constant 933 A7 -.001 2.6 2.55
(10.39) (1.77) (.47) (.66) (.85)
R? 0.03 0.29 0.04 0.33 0.13
Adj R? 0.02 0.28 0.02 0.32 0.12
Model F 2.12 25.47 2.45 31.20 9.42
Model p-value 0.063 0.0 0.03 0.0000 0.0000
Number of obs 319 319 319 319 319

Standard errors in parentheses, “***” significant at 1%, “**” significant at 5%

uxn

significant at 10

%

For the five indicators used above, the impact of basic intervention as measured against the
control group, is positive and significant at the 5 or 10 per cent level. For digital intervention three
(initial sound, oral reading and listening comprehension) out of the five indicators are significant
at least at the 10 per cent level. Note that neither of the demographic indicators is statistically
significant at the 5 per cent level. The baseline score is negatively related to the improvements
from baseline to endline Notice that for some of the indicators (e.g. initial sound, listening
comprehension and dictation), the model fit is good, while for others (e.g. letter name, oral
reading), there is a lot of noise in the data, causing the adjusted R? to be under 10 per cent. For
the other five indicators no treatment effects were found and these regressions have not been
reported here.

5. Conclusions

This evaluation assesses three groups of children (two intervention groups: basic and digital, and
a control group) from grade one and two for Phase | and children from grade two for Phase II. A
standardized tool, Early Grade Reading Assessment (EGRA), was adapted in Hindi and used in the
study to measure children’s reading, comprehension and fluency scores during baseline and
endline.

32



In Phase |, for grade one, all four measures tested show higher performance at the baseline for
control than digital for grade one, the vanilla and control are comparable, and both are higher
for all measures as compared to the digital sample. Comparing the difference in EGRA scores for
the treatment groups with the control group showed that the scores are mostly not significantly
different for both grades one and two. This could be because of the short duration of the
intervention and some identified systematic differences in demographic and school specific
attributes between the treatment and control groups.

For Phase Il, the scores received by the children at baseline are significantly higher for the two
treatment groups with respect to the control group for almost all indicators. This may be because
of non-perfect randomization of observations into the three groups and/ or differences in
evaluative procedures between the groups. The presence of these systematic differences leads
to smaller absolute and relative improvements for the two treatment groups, vis-a-vis the control
group, and applying the standard difference-in-difference method of impact assessment may
give us the conclusion that the intervention was ineffective.

Controlling for these systematic differences in baseline score between the treatments and
control, our regression analysis indicates that for five out of the 10 indicators used, the basic and/
or the digital intervention was successful in increasing children’s performances significantly as
measured against a quasi-experimental control group.

This pilot study indicates that SWI materials had a positive impact on children’s reading ability.
The material has the potential to contribute to and improve reading and comprehension skills.
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