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ABSTRACT

High and persistent child malnutrition levels with tardy reduc-
tion, seen in successive health surveys, continue to be a matter of
concern in India, drawing attention to the need to revamp the four-
decade-old Government program, Integrated Child Development
Scheme (ICDS). ICDS field functionaries or Anganwadi Workers’
(AWWs) capacity deficit was identified as a significant factor af-
fecting ICDS’s effectiveness. Considering rising numbers, over 1.4
million AWWs, and continuously advancing knowledge of com-
munity healthcare, conventional training pedagogy is ineffective
in building and updating AWWs and their supervisors’ capacity,
which calls for rethinking, using the ICT approach. Over 6 lakh
AWWs in India were smartphone equipped by 2020. An android
based quiz app was designed, following AWW:s training modules’
content and need assessment results. The study investigates the
quiz app’s effectiveness and compares it with conventional class-
room instruction, with a group of AWWs, and discusses ways to
make it an adequate substitute.
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1 INTRODUCTION

Healthcare systems worldwide are struggling with a shortage of
Community Health Workers (CHWs) or trained health workers,
especially in low-and-middle-income countries (LMICs), which is
estimated to reach a deficit of 80 million by 2030 [6]. It remains a
challenge for LMICs to train or educate CHWs ensuring the most
vulnerable population’s good health and well-being [6]. High and
persistent child malnutrition levels with tardy reduction, seen in
successive health surveys, continue to be a matter of concern in In-
dia, drawing attention to the need to revamp the more than 45-year-
old flagship program of the Government of India, the Integrated
Child Development Services (ICDS), under the Ministry of Women
and Child Development (MWCD), focusing on children (below 6
years), pregnant women, and lactating mothers [2, 9]. ICDS offers a
comprehensive package of services, including supplementary nutri-
tion, immunization, health check-up, referral services, education on
health and nutrition, and pre-school education to break the deadly
loop of malnutrition, morbidity, and reduce learning capacity and
mortality. Iron and folic acid (IFA) tablets and vitamin A dozes
are administered to prevent iron deficiency anemia and Vitamin A
deficiency. These services are offered through a part-time honorary
field functionary of the ICDS program, residing in the same locality
called Anganwadi worker (AWW). AWW is assisted by an honorary
helper called Anganwadi Helper (AWH), a local resident. This duo
serves at a village centre called Anganwadi Centre (AWC), serving
a population of 400-1000 in rural and urban areas and 300-800 in
tribal and hilly areas.

Finance Minister of India, while presenting the Union Budget
2020-21, announced that over 6 lakh AWWs are equipped with
smartphones and can upload the nutritional status of more than 10
crore households. A majority of it got entered through a mHealth
platform, CommCare, a mobile application developed by Dimagi,
USA [1] commonly known as ICDS-CAS [5]. It helped reduce the
human errors in classifying the grade of child malnutrition after
measuring the height, weight, and MUAC, which was traditionally
done through printed tables and now aided by algorithms in the
app. With the improvement of technology and penetration of smart-
phones to cities, rural and tribal villages of India, access to digital
training systems can also benefit the AWWs and the healthcare
system, rendering reduced malnutrition and infant mortality rates.

The purpose of this paper was to design a smartphone-based
refresher training tool, a quiz app for AWWs in India, and get early
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feedback on the app design and usage from AWWs by conducting
a pilot testing through field study. Our aims were to 1) Build a
quiz-based app with contents from training modules of AWWs 2)
Compare the effectiveness of the refresher training through the
designed quiz app with the traditional classroom-based training. We
hypothesized that there would be deviations of knowledge retention
through quiz app-based learning pedagogy compared to classroom-
based refresher training. We based our research on how narrative or
storytelling-based quizzing might support AWWs knowledge, skill,
and capacity building. We also highlight the challenges faced by the
AWWs during the learning process and the role smartphone-based
quiz app intervention can play. Through qualitative and quantitative
analysis, we found that the AWWs achieved significant knowledge
gains and retention by playing the Anganwadi Quiz app.

2 LITERATURE REVIEW

Mobile Health or mHealth is defined as "medical and public health
practice supported by mobile devices" [11], thus having the po-
tential to overcome the limitations of the traditional methods of
receiving child and maternal healthcare through job cards or printed
paper brochures. mHealth is a means to disseminate healthcare in-
formation cost-effectively and personalized to socioeconomic and
cultural needs to fit the context. The rise in smartphone ownership
among healthcare workers in India opens up an opportunity to uti-
lize mHealth to bridge the gap of healthcare access and engagement
with the beneficiaries of the target population.

Researchers from developing countries have provided sugges-
tions for designing effective mHealth interventions [3]. These in-
clude communicating with the community through radio and text
messages (both automatic and human aided). Studies have been
conducted to motivate health workers and increase their knowledge
by deploying short videos on mobile phones [8]. Another study [3]
from India found that watching short films on mother and child
care empowered Health Workers and mothers to manage pregnan-
cies proactively. Shah. et al. [10] from India did a similar study on
an incentive-based approach for training AWWs through mobile-
based videos. The AWWs’ feature phones were loaded, with videos
related to mother and child healthcare. A few questions with their
correct answers related to the content of the video were appended
to the video. After watching these videos, AWWs were supposed
to call on a toll-free number, where they would be quizzed on the
same questions as shown in a particular topic video. AWWs were
awarded cellular talk time as an incentive for answering correctly.
Another study [7] from India, found that Mobile Vaani, an IVR based
mHealth solution to improve knowledge on immunization have
shown significant results to improve healthcare knowledge, if the
content is customized to meet the needs of less-literate users. But
none of these interventions in India and other developing countries
have tried serious games or game-based learning as a pedagogy for
mHealth intervention.

To make the learning experience of the AWWs more engaging for
AWWs, there is a need of a platform where the teaching, learning
and evaluation happens under the same umbrella accompanied by
some thrill and fun of mobile gaming. It should also be scalable for a
large number of AWWs, remotely configurable and progress/usage
monitor able. Also the knowledge base should be easily update-able.
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A self-paced refresher training for the AWWs have become a neces-
sity, for all AWWs in India. With the improvement of technology
and penetration of smartphones to cities as well as rural and tribal
villages of India, the access to digital training systems, could benefit
the AWWs and the healthcare system to a large extent, rendering
reduced malnutrition and infant mortality rate, countrywide.

3 DESIGN OVERVIEW

Using quizzes to engage students is practiced in academia. Trainers
are incorporating quizzes into their curriculum, trying to create a
fun and engaging learning environment. The purpose of the quiz
app is to assess and give refresher training to the AWWs and moni-
tor the learning over a period through a modeled quiz. We adopted
the Incremental Learning Approach (ILA) modules as the learn-
ing content, as the AWW trainers also used them to train AWWs.
ILA modules are 21 learning modules and 21 takeaway modules
prepared under National Nutrition Mission (NNM) (which is now
POSHAN Abhiyan) to provide the necessary job training to the
AWWs through classroom training and e-ILA through digital plat-
forms [4]. The topics of ILA module mainly focuses on the first
1000 days of life of a child, starting from conception, pregnancy,
antenatal care, delivery, postnatal care unto a child at 2 years. It also
focuses on adolescent and maternal health. A sample module of
takeaways from Anemia module is attached to the appendix section,
for reference. We categorized the ILA modules into 6 broad topics:
anemia, pregnancy, breastfeeding, complementary feeding, identi-
fying children with illness, and observing growth in children. The
authors selected the essential questions which covered the content
of each module. Then, the authors prepared storyline narratives
from those questions.

Every time an AWW plays the quiz app, a story narration opens
up. An audiovisual onboarding shows that she will be visiting a
home in a village where she listens to a medical condition of mother
or child or both. The mother/ daughter/ father/ child narrates the
symptoms/ problems. AWW has to identify the medical condition
the mother/child has and answer the health issue questions re-
lated to that topic. These questions include the causes, remedies,
medicine dosage, side effects, and anticipations if it aggravates sud-
denly. With each right answer, the player gets a star badge as a
prize. The correct information/ knowledge prompt is shown on
both winning and losing, where the reinforced learning happens. It
also reveals more information about the topic for better clarifica-
tion and shows its relevance to other diseases. It creates interest by
showing exciting facts and figures about the issue. The scoreboard
and leaderboard show up on completing a quiz round. The AWW
can revisit the previous questions by playing the round again and
correctly answer them, indicating the last round’s refresh of knowl-
edge. The objective of the quiz is not only to judge the AWW’s
knowledge retention but also to refresh their knowledge.

4 METHODS
4.1 Context

Dharavi is a slum in Mumbai city in India. There are 300 AWCs in
total, spread over slightly larger than 2.1 square kilometers with
a population about a million. Considering this to be a good rep-
resentation of urban AWWs, Dharavi was chosen as the cluster
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for pilot testing the quiz app. Permission for conducting the study
with the AWWs, in the cluster of Dharavi, was granted from the
CDPO of Dharavi, Mrs. Shobha Shelar, and assisted by the AWW
supervisor, Mrs. Vijayata Vyapari. The AWWs gathered for their
scheduled training in 5 batches alternatively, at Chota Sion Hospital
in Dharavi.

4.2 Participants and Sampling

Among the Anganwadi Workers (AW Ws), the ones who were will-
ing to take part in the study, (n=154) were chosen as sample. The
selected AWWs were aged between 31-63 years. Their field experi-
ences varied from 2-34 years. The study was conducted from May
to June, 2018. 60% of the AWWSs were educated till ninth standard.
The inclusion criteria was that all AWWs should have an Android
based smartphone and should be fluent in reading, speaking and
writing in Hindji, as the app was also designed in Hindi. Considering
the majority of Indian population being native Hindi speaker, this
decision was taken. A written consent was taken from all AWWs
participating in the study.

4.3 Study Design

The study was conducted in 3 phases: 1) Written Pre-test with ques-
tionnaires printed on paper 2) Learning through traditional method
or through the quiz app 3) Written Post-test with questionnaires
printed on paper. The AWWs were divided into two almost equal
major groups (Group 1 and Group 2). Both of these groups were
intervention groups. There were no control group. One of the inter-
vention group (Group 1) (n=76) was tested with traditional method
by distributing reading material on Anemia, and encouraged to read
it for a week. Another intervention group (Group 2) (n=78) was
trained through the designed quiz game on anemia with prompts
for learning, installed in their smartphones and asked to play for a
week, whenever they get time.

Figure 1: Anganwadi Workers - Intervention group 1 (right)
and Intervention group 2 (Left)
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Pre and post test, containing 10 Multiple Choice Questions with
some single select and some multiple choice answers. All the ques-
tions were equally difficult and based on the contents of the booklet
and app. The questions of Test 1 were asked in a different way in
Test 2. It was made sure that the content of the questions of the
tests were included in both of the traditional reading material and
the designed quiz game. For each intervention group (Group 1 and
2), two subgroups were formed (Group 1A&1B and 2A&2B). Group
1A (n=39) was given Test1, as a pre test and Test 2, as a post test
and group 1B (n=37) was given Test2, as a pre test and Test 1, as a
post test. The same procedure was repeated for Groups 2A (n=40)
and 2B (n=38) also.

The pre and post test questionnaires from the above mentioned
4 groups were evaluated by the authors. Each right and complete
answers were awarded 2 marks, while the correct but incomplete
ones were awarded 1 marks. The wrong answers scored 0 marks.
It was expected that participants will score better in the post test
than a pre test, irrespective of the interventions in between. But
this test was done to compare the differences, between both the
intervention groups (compare between groups), between pre and
the post test (compare within groups), to compare the learn-ability
of both the methods (text book based and quiz app based).

4.4 Implementation

During the training sessions, the reading materials were distributed
to the intervention group 1. The application was installed in the
smartphones of AWWs of the intervention group 2. Group 2 was
briefed about the game-play and encouraged to play whenever
they get time over a period of a week. Quiz App playing sessions
shown in the Figure 2 were recorded for further analysis. On the
other hand, the intervention group 1 was trained through classroom
training following ILA modules or brochures and encouraged to
read it when they get time over a period of a week.

Figure 2: Anganwadi Workers being trained by trainers and
their supervisor in a classroom setting

Pre-test and post-test were written tests on questionnaires printed
on paper similar to the questions asked in the quiz app or in the
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Figure 3: Anganwadi Workers playing the quiz app on their smartphones

printed brochures. These question papers were distributed to the
AWWs and given 15 minutes to fill and return back the question-
naire. AWWs are supposed to write their name and details and
answer 10 questions by putting a tick on Multiple choice questions
with a single answer.

5 RESULTS

The core objective of the study was to measure the effectiveness and
knowledge retention after the AWWS’ learning from the quiz app
and compare it to that of traditional method of classroom learning
through printed brochures. The mean difference of scores of pre-test
and Post-test were compared. Knowledge gained by AWWs were
assessed to compare effectiveness of the learning interventions.

5.1 Data Analysis: Comparing pre-test and
post-test

On one hand there were 78 participants in the intervention group 2
using app for learning. The mean pre-test score of the intervention
group 2 was 5.92 and the mean post-test score was 8.56 leading to a
difference of 2.64. On the other hand there were 76 participants in
the intervention group 1 using app for learning. The mean pre-test
score of the intervention group 1 was 5.60 and the mean post-
test score was 7.44 leading to a difference of 1.84. The differences

83

Figure 4: Anganwadi Workers participating in Pre-test and
Post-test

between the mean scores in pre-test and post-test of both groups
clearly indicates that after both the interventions, the AWWs gave
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Table 1: Summary of means of pre-test and post-test scores
and their difference. Learning through Printed brochure (In-
tervention Group 1 or IG 1). Learning through Quiz App (In-
tervention Group 2 or IG 2)

Intervention Pre-test score Post-test score Difference
IG1 5.60 7.44 1.84
1G2 5.92 8.56 2.64

more correct answers. The differences between pre-test and post-
test scores are summarized in Table 1

154 AWWs
78 AWWs 76 AWWs
No.of Pre Intervention Post No.of Pre Intervention  Post
AWW  Test (game) Test AWW Test (text booklet) Test

40 | Test Test 2 39 | Testl || ==gts 8= " Test2
n i

38 | Test2 (== Test 37 Test 2 | L Test1

ﬁ 8.56

Difference of means of
post test and pre test

Mean 592

Difference of means of
post test and pre test

2.64 1.84

Figure 5: Study Design and Pre-Test & Post-Test results

5.2 Comparison of interventions

In order to find the effectiveness of the interventions, the difference
(within group) in scores of the pre test and post test between (be-
tween groups) both the intervention groups were compared using
quantitative data analysis. A paired two-sample t-test, assuming
unequal variance was performed with the collected data. Null and
Alternate Hypothesis for the test was considered as shown in Table
2. The results of the t-test are summarized in Table 3. Since, the
P-value (two-tail) derived from t-test was ’0.000000014” which is
lesser than ’0.05’, the null hypothesis (Hp) which states that, there
is no significant difference between the intervention groups 1 and
2 (between groups) in terms of the difference of means of pre-test
and post-test scores (within group), thus the null hypothesis was
rejected. This means there was a difference between the effective-
ness of pedagogy involved in both the intervention groups. Correct
answers given by the AWWs in Group 2 with quiz app interven-
tion were greater than correct answers by Group 1 with traditional
method of learning from printed brochures.

6 LIMITATIONS

The study only evaluated the changes in level of knowledge of An-
ganwadi Workers on the topic of Anemia. The impact of training
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Table 2: Null and Alternate Hypothesis

4 = Mean of Differences

Hp =, App < ;, Book

Ha = App > , Book

t-test result = P(2-tail)<0.05 hence Hy rejected

Table 3: Summary of t-Test: Two-Sample Assuming Unequal
Variances (comparing the between-group-differences of the
intervention groups based on the within-group-differences
between pre-test and post-test scores). Learning through
Printed brochure (Intervention Group 1 or IG 1). Learning
through Quiz App (Intervention Group 2 or IG 2)

1G 2 1G1
Mean scores 2.64 1.84
(post-test - pre-test)
Variance 0.75 0.61
Observations 78 76
t-Stat 6.0
P(T<=t) one-tail 0.000000007
t-Critical one-tail 1.65
P(T<=t) two-tail  0.000000014
t-Critical two-tail 1.98

interventions in terms of improvement of performance of AWWs
could not be assessed. More studies and applications of game ideas
or gamification systems and pedagogical strategies should be ex-
plored further and evaluated with larger groups of AWWs.

7 CONTRIBUTIONS

Our contribution to Asian CHI research is by focusing towards
upcoming smartphone user groups in developing countries with
low resource, who need simple and effective learning methods to
improve or refresh their knowledge base and skill-sets. In commu-
nity healthcare and nursing, the quiz app can provide refresher
training to the AWWs, enabling them to perform their duties better
in the field.

8 CONCLUSIONS

Through our field experiment, we found that Android based quiz
app was an effective tool for providing refresher training of AWWs.
We designed an Android based quiz app in which AWWs played
individually at their own pace and time. We observed that AWWs
were able to show significant knowledge gains with knowledge
retention. An improvement in ability to learn was observed in
teaching the AWWs through the quiz based learning as compared to,
teaching them by traditional text book method. Appropriate use of
quiz as a pedagogy in the healthcare training curriculum of AWWs,
resulted in well-prepared AWWs, with admirable knowledge about
Anemia.
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Figure 6: Screenshots of the quiz app
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B TAKEAWAY ILA MODULE -

Preventing Anemia in Women
Tokeaway 7
An Iron Tablet A Day

ANEMIA

Story of Sarla and Pinky
Sarla lives with her 2 year old daughter Komal,
12 year old sister-in-law Pinky and husband Ravi
in a village in district Dhar. Sarla is five months
pregnant. She was preparing dinner and Pinky
was reading one of her school books...
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f o

| have read that this h:

I feel very tired these

At that point, Anganwadi Didi arrived.

due to blood deficiency.
Look Bhabhi, the book

says- anemia happens when
hemoglobin falls below a
certain level in blood, which
causes tiredness and other

Keeps Anemia At Bay e
Now leave this book and
look for your brother,

‘Come, Didi,
and listen to
what Pinky is
saying that |
have blood
deficiency.

Is it s0?

What are you
saying, Pinky!
- How can there be

Yes, Didi, and Pinky
says that this is
@R\ because of anemia

hat foods do you eat
do you eat?

Yes, Chachil Now | will
also take care of Bhabhi's
diet and consumption of
tablets on time.

Then Pinky is right. To

3 taking
iron tablets is bound to
lead to anemia.

will do that, Didi, now
please tell me what should

for 1to 2 hours before or after | | Pinoute% TGy

1 eat everything, Didi. Even consuming the tablet.

now, | will be serving dinner
to her brother and others, and
then | will have my meals at
the end, comfortably.

‘Sarla you should drink

fruits. Since you are
non-vegetarian, you
should include in your
diet food items that
are good sources of
high quality protein,
Vitamin A and D. Add
citrus foods such as
lemon, amla, etc,
which help improve the
absorption of iron
from the food that

you eat. Do one more
thing — take
deworming tablet in
the second trimester,
1o kil the intestinal
worms.

All right, and do you
take the iron tablets,
which i gave?

Is it 0, Didi? So
what should | do
now?

Well, no Didi; actually | did

ut it caused nausea

Many villagers

gather to see

the street play.

Pinky, her
Explain to us in sister-in-law ang
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Figure 10: Takeaway ILA Module - Anemia, Page 1 and 2
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