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Abstract

Accredited Social Health Activists(ASHA) in India play a crucial role in improving the access to
healthcare services of rural populations. Despite their key contribution ,they receive inadequate
training and supervision. Traditional face to face training possess challenges of infrastructure,
management and cost. To supplement their training we are providing them with a learning
platform ie a mobile learning platform .
In this paper we present Sangoshthi, a low-cost mobile based training and learning platform
that fits well into the environment of low-Internet access and is relevant to the local context.
To scale such a platform for multiple third parties .This project is equipped with a Web Portal
designed keeping in mind the technical expertise of the organisation such that it provides its
users with a user friendly interface to conduct shows and see the analysis of data collected. The
aim is to achieve supervisory and program management levels improvement which improves the
learning platform ,iteratively resulting in a improved system. The aim is to make a self sustained
project for organisations(NGOs ,health centres) such that they are able to operate and conduct
the programs smoothly on the learning platform and analyse the data collected at their end.
Keywords: Design , Framework, Architecture, CHW , Peer Learning



Chapter 1

Introduction

Problem for which the engineering solution is proposed :

Problems faced by organisation in managing the mobile based training solutions for Community
Health workers of rural India.

Users of the proposed solution :
NGOs, Govt Health Centres

Stakeholders :

• ASHA use their basic phones in the field .

• The hosts(trainer/ more skilled ASHA) use the mobile app to conduct the shows on the
given time.

• In the office supervisors ,monitor Calls data ie ASHAs work .

• Program Managers / NGO officers monitor the statistics generated about the work and
give feedback .

Aim is to do accurate mapping between the design of mobile application and web portal and

identify clear feedback loops for supervision and data monitoring in order to improve the per-

formance of the Portal resulting in a better self sustained system .

In collaboration with SWACH, Chandigarh we provided a training intervention to 40 ASHAs

on different contents and found positive outcomes in terms of learning gains and acceptability

by the stakeholders. Funded by Bill and Melinda Gates Foundation this project aims to scale

this product to more than 500 ASHAs through third parties in a self sufficient way.
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Chapter 2

Architecture and Design Details and

The product is based on an end to end development design. Sangoshthi follows a client-server

architecture ( see Figure 1 ). The client is an android application built upon a beta-version of

Citizen Radio and is adapted for the Indian . First step towards scalibilty of this project is

making access to conduct shows on Sangoshthi easily which is achieved by equipping it with a

Web Portal which helps clients organise the program smoothly and analyse the data efficiently.
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ANDROID APP

The app allows the host to create, prepare and manage shows as explained earlier. The server

is a software built upon Freeswitch, an open source telephony platform to achieve call related

functions. The communication between the android app and the server requires Internet either

through Wi-Fi or mobile Internet for exchanging request/reply data packets.

To host a show with the learners, the clients through the app, first registers itself on the Web

Portal .Then they register the phone numbers of the interested listeners, create cohorts, creates

a show id for the specific day and time and then broadcasts a trailer to inform the registered

listeners for the upcoming show.

(L-R): Figure 2 : Apps Welcome Page , Figure 3 : Content List , Figure 4 : Ongoing Call

The trailer, here is a phone call the frequency of which can be set by the host depending on the

number of trailers to be broadcasted. Thereafter, on the scheduled day and time of the created

show, when the host sends a start show request, the Freeswitch based server connects all the

listeners and the host in a conference call over the GSM cellular network. In this conference

call, by default all the listeners are made to enter in mute mode and can only hear the hosts

voice. The host, after the delivery of the content invites listeners to interact with the expert

by expressing their opinion. To be able to speak, the listeners have to press 1 in their phone

keypads which generates a DTMF event. On occurrence of these DTMF events, the Freeswitch

captures the phone numbers of the listeners who pressed 1 and then sends them to the android

app in the order of first come first serve. The android app then displays the last 3 digits of these

phone numbers using which the host can select listeners and send unmute request to the server
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one after the another. This way the show allows structured interactive session avoiding overlaps

of voices happening in usual phone based conference calls. In our previous system , the voice

channel of the host initiated through a SIP (Session Initiation Protocol) account configured with

the Freeswitch using VOIP (Voice Over Internet Protocol) and thereby, consumed significant

network bandwidth. Citizen Radio has removed that limitation and supports audio communica-

tion via both VoIP and GSM, to address the challenges of low-bandwidth. It separates out the

transfer of voice from the Internet to GSM channel and uses Internet only for non-voice data

packet transfer.

WEB PORTAL

Development of a User Interactive and User Friendly Web Portal through incorporating it-

erative feedback . This Web Portal eases the access to Sangoshthi for third parties .

Components of the Portal:

• HomePage

• Dashboard

• Functionalities

– Content Creation

– Add and manage ASHAs and Cohorts

– Uploading and maintaining of learning materials (pre-recorded topic-wise audios)

– Scheduling Group Sessions and Shows

– Defining group roles and tasks ( facilitator or listener

– Compute Data Analysis files

– View Statistics for monitoring group interaction and performance.

– Audio Trailer Handling.

The medical officers and supervisors managing ASHAs and their work ,lack the technical exper-

tise of handling such a platform . Such platforms are started with great enthusiasm but their

limited technical exposure causes the abandonment of the platform in short time resulting in

poor system all over again. Since resorting to having an IT team in every health centre/ NGO to

handle the platform comes with an overhead of a lot of infrastructure and cost ,it is not feasible

.

To overcome this problem ,we developed a simple yet efficient portal which manages all the ser-

vices required to operate the learning platform smoothly in a very user friendly way . Keeping
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in mind the lack of technical skills, we made a simple Web Portal with a welcoming HomePage

encouraging NGOs and other organisations to adopt this tool and work together.( Figure 5:

HomePage)

After having authorized an organization for using this portal , the organization can efficiently

handle the platform using Dashboard . Dashboard has many features ranging from receiving real

time notifications to generating real time Statistics based on the data stored by shows conducted

. These features are accessible with no problem and used by the organization .

Figure 5 : Homepage of the Portal

The Functionalities include Adding / Listing Ashas and making their cohorts . Experts and

other personas if needed can be added likewise. The user can create shows ,schedule them and

all of it is reflected back to the mobile apps through the telephony platform(figure 1). Adding

Content is an important feature of the Dashboard which lets the user upload the content from

his/her system to the server database.

The User can analyze the data collected from the call logs by the visual charts / histograms

generated from the data in the view statistics part of the dashboard.
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Figure 6 : Dashboard of a user logged in.

System Working. : For a group session, the administrator creates and schedules a session

through the web portal. This action makes the details of the upcoming session (topic name,

date and time of the call) appear on the mobile application. To explicitly notify the group facil-

itators and the members, the administrator can also schedule automated calls (IVR-Interactive

Voice Response) through the portal. After the group has successfully completed their session,

the status,session statistics (connected members, speaking activities, duration etc.) and corre-

sponding session recordings are updated in the portal. The administrator can then schedule the

next session.

Deployment

Keeping in mind the problem at hand (empowering health workers through education) , the

current challenges faced in order to overcome it (lack of experts to train ,expensive and inef-

fective education methods) and our proposed system , we have so far conducted three Major

deployments. From each deployment new challenges were learned and iteratively fixed during

the deployment phase itself. Some main challenges gave rise to an entirely new architecture and

system design. The deployment details are as follows:

1. Sangoshthi V 0.0: Participants SWACH selected 40 ASHAs from two districts of Haryana

state, India.

2. Sangoshthi V 1.0: We conducted a between-group design experiment study in Delhi with

the cooperation and due permission of the Delhi State Health Mission (a government body

under Ministry of Family and Health Welfare of India ). We evaluated the effectiveness of

the design by conducting a between-group studies across four health centers (120 CHWs)

in slum areas of Delhi, India.

3. Sangoshthi V 2.0 Scale Deployment: The ongoing deployment (started in February) has a
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target of 500 ASHAs. The participants have registered around 6000s ASHAs in the system

out of which they chose 500 ASHAs for the latest deployment. The latest deployment

comprises of 20 Cohorts with 25 Ashas each.
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Chapter 3

Implementation and Result Details through the Versions

3.1 Sangoshthi V 0.0

3.1.1 Problem:

We collaborated with SWACH and discussed with the head of the NGO about the problem with

the current scenario. The discussion highlighted two key components of a face to face training

which is the problem in the creation of the standard content and the timely dissemination of

the content to the ASHAS uniformly.

3.1.2 Challenges with the Problem:

The traditional calling of batches of ASHAS at their nearest health center and training them has

few issues. The issues include the cost of organizing such sessions. From the ASHAs perspective,

it includes problem in commuting and handling their household chores along with the training

and field visits.

3.1.3 Feedback by the stakeholders on the problem:

A group of 15 Ashas were surveyed to collect their feedback in the form of their thoughts about

the existing training methods. The ASHAs told that the material was good but more discussion

on the material was required. The time allocated to discuss with the supervisor was insufficient

so they resorted to discussing with their peer ASHAs during the field visits.

3.1.4 Design Rationale:

We kept in mind that these ASHAs lived far off from the training centers and hence we put

forward distance learning which allows learners to learn in their comfortable settings. This is

not only scalable but also cost-effective.
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3.1.5 Proposed System:

The Sangoshthi V 0.0 architecture combines two key technologies discussed briefly before ie the

Internet and IVR Technology. The trainers through a smartphone application which has with

internet access can host a live talk show with the learners who have access to their basc phones.

3.1.6 Deployment:

Topic:

With the training course material aligned with the NHRM SWACH chose ten topics on Home-

based postnatal care./ The content was curated by SWACH which focused on important elements

of day to daycare often missed in the ASHA training. The ten topics were: (a) Exclusive

breastfeeding; (b)Play communication with newborn; (c) Excessive crying in newborn; (d)

Danger signs in newborn; (e) Danger Signs in mother; (f) Hand hygiene; (g) Temperature

control in newborn; (h) Mother-child protection card; (i) Depression in mother after childbirth;

(j) Health, happiness contentment in mother.

Participants:

40 ASHAs were selected from 2 Districts of Haryana by SWACH. The ASHAs received a train-

ing intervention which comprised of 12 shows on the 10 chosen topics in a period of 22 days.

According to the preference of the majority of the ASHA, show timings were selected. In a week

around 3 shows were hosted in a fixed time slot from 2 pm to 3:30 pm. These shows were hosted

from the SWACH office itself which had both the expert and the two hosts physically present

together.

3.1.7 Design Process:

We conducted a series of workshops with the SWACH team over a period of eight weeks to discuss

the features of the app. To make it easily usable by the two hosts feedback on the interface of

the Android app was taken at each step. Since SWACH office was chosen for the hosting of the

shows multiple hands-on sessions were organized such that the hosts become coherent with the

app usage. With the aim of makin SWACH capable of hosting the shows independently without

the need of physical assistance from us (technically coherent people at IIIT). The timeline of

the show was broken down into two distinct segments: The initial shorter segment was marked

for delivering the information about the topic of the show. The second longer segment allowed

interaction between the listeners and the expert. This structure supported the core idea of

Sangoshthi V0.0 ie to support learning through interaction and experience sharing between

ASHAs and the expert.
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3.1.8 Data Collection:

In order to conduct data analysis on the intervention to see how successful it was we collected

some data which is listed as follows: Call Logs - All the call related activities were logged into our

system to analyze the interaction between the hosts and the ASHAs. The main events captured

the show call answer/drop timestamps, mute/unmute action timestamps, DTMF events, and

their timestamps, etc.

3.1.9 Issues in the System:

Since the system was conducting conference calls in the rural area due to network issues we

observed call drops and in order to counter it, we added automatic dials to the ASHAs that

called 4 times if not picked/connect, etc. There was a minor bug in one show causing loss of

logs of that show which was rectified later.

3.1.10 Result:

In order to assess the impact of the training intervention, an open-ended questionnaire on the

topics of the training was developed by the expert. We quantitatively asssessed the analysis of

the questionnaire, graded the learning of the ASHAs and thus calculated improvements in their

learning mathematically as shown in the table. The interaction score was also calcuated based

upon the data collected about the show .

3.1.11 Validation of the Solution: System Usefulness

The learning aspect of interaction is justified by the results of the table. The following quote

from an ASHA exemplifies the value of peer learning: The problems in my area are different

from those of the others, so when other ASHAs used to put forward their questions, we got to

know about the new problems in advance, thereby increasing our knowledge. Both the Ashas

and the experts in their feedback appreciated the functionality of pressing 1 to speak in the

app for maintaining synchronicity in the communication. All the ASHAs stated that the show

duration of 1 hour was perfect and they enjoyed the show proceedings. The System proved to

be cost effective and easy on the schedule of ASHAs. Highlighting the improved knowledge in

one feedback one Asha stated, During my visits while conversing to the mothers when I made
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references to the training session to support the information, they trust me more. thus showing

more confidence in their skills.

3.1.12 Learning and Future Scope:

In this version of Sangoshthi, it predominantly supported instructor-learner interaction but did

not provide support for learner-learner and learner-content interactions.

3.1.13 Sangoshthi V 1.0:

3.1.14 Problem

: In India, inadequate training is primarily due to the shortage of skilled trainers, infrastructure

to provide training, and the cascade nature of training.

Challenges with the Problem:

While the Sangoshthi V0.0 solves the problem of reaching out to the Heatlh workers it does

not solve the problem of the lack of expoerts and may not scale as it requires the availabilty of

expoerts to conduct the sessions.

3.1.15 Feedback by the stakeholders on the problem:

Sangoshthi V0.0 observed that the Show and expert were tightly bound and could not create

the next show until the first one happened. Not only this was too app dependent. We aim

to strengthen this paradigm of peer-to-peer learning and support by providing a platform that

enables groups of CHWs to organize their learning sessions. Given the lack of channels for

discussion with experts, CHWs rely on sharing advice and experience from one another for

learning. Leveraging their peer network in the form of collaborative learning practices holds

great potential and is the main theme of our study.

3.1.16 Design Rationale:

We envisioned a design of collaborative learning system which makes use of the following : 1.)

Use of mobile technology 2.) Efficient utilization of user capabilitiesleveraging smartphone users

and feature phone users. 3.) Live interaction to enhance learning experience.

3.1.17 Proposed System:

We built Sangoshthi V2.0 on top of the codebase of Sangosthi 0.0 by adding several new features.

We enhanced the core platform to remove the explicit role of the expert and the host and allow
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an ASHA (smartphone user) to act as facilitator and participant at the same time. The other

ASHAs (feature phone users) join as peers. Given that the underlying communication paradigm

is voice-based (conference call), we used group discussion as the central pedagogy.

3.1.18 Deployment:

Topic:

With the training material topics same as that of Sangoshthi V 0.0 The dataset basically con-

sisted of two types of audio recording: a.) Topic-lessons: these were ten audio lessons on ten

topics of Home-Based Newborn Care e.g. newborn temperature control, danger sign in newborn

etc. The lessons were studio-recorded in the form of a conversation with a doctor. The duration

of a single lesson was 15 minutes. b.) Question-answering recordings: there were 175 short

recordings of actual conversations between ASHAs and a doctor. A single recording contained

a question asked by an ASHA and the answer given by a doctor and had a duration of 2-3

minutes. All of the recordings were in the native language of ASHAs (Hindi).

Participants:

There were a total of 120 ASHAs, with 62 in the intervention group from DSHM , Delhi.

3.1.19 Design Process:

Prior to the start of the intervention, we obtained consent from the participants and briefed them

about the purpose of the study, the data to be collected and the potential risks. The participants

were free to leave at any time. We gave our mobile handsets to the group facilitators for the

duration of the deployment to ensure consistency in the system use. Each handset was enabled

with a Reliance JIO SIM with a mobile data recharge. None of the group facilitators had WiFi

facility in their house.The six group facilitators were trained on the smartphone application

features through multiple practice sessions, organized at the respective health centers by the

first author and a research assistant. Later, the actual sessions were conducted at the houses of

the group facilitators. We assumed the role of administrator and handled the portal. The role of

the administrator was limited to monitoring the server logs during sessions in order to provide

technical assistance if required. To schedule these sessions, we consulted the ASHAs and based

on the majority views, fixed the time slots for every group. Because of the availability of only

one administrator, the sessions timings were made mutually exclusive. The groups of one of the

centers were scheduled on three alternate days in a week and the groups of the other center on

rest of the two days. The time slots were in the afternoon: 2 -3 pm, 3:30 -4:30pm, and 5 to 6

pm. If a group could not conduct their session on the assigned day, then they were supposed to

complete it on a subsequent day.
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3.1.20 Data Collection:

Similar to Sangoshthi V.0.0 .In order to conduct data analysis on the intervention to see how

successful it was we collected some data which is listed as follows: Call Logs - All the call

related activities were logged into our system to analyze the interaction between the hosts and

the ASHAs. The main events captured the show call answer/drop timestamps, mute/unmute

action timestamps, DTMF events, and their timestamps, etc.

3.1.21 Issues in the System:

We faced a challenge from the quality of the cellular network in the intervention region that

hampered the user experience. Since ASHAs did not have access to WiFi facilities at their

homes, we used mobile Internet. There were inconsistencies in the speed of the mobile data

which affected the real-time behavior of the system. Group calls would hang in between making

the group members frustrated. As a workaround, many of the group facilitators conducted

sessions on their terraces. The same problem occurred with the group members when their

phone numbers became unreachable which in turn reduced their attendance. To monitor the

system behavior, the administrator had to remain available live during the sessions and provide

assistance over phone calls to the group facilitators e.g. restarting the application or phone

3.1.22 Result and Validation of the System Usefulness:

Similar to Sangoshthi V.0 ,in order to assess the impact of the training intervention, an open-

ended questionnaire on the topics of the training was developed by the expert. The ASHA groups

(total of six, three at each center) in the intervention group are referred as I1G1, I1G2, I1G3

(I1 center); I2G1, I2G2, I2G3 (I2 center). We quantitatively assessed the analysis of the ques-

tionnaire, graded the learning of the ASHAs and thus calculated improvements in their learning

mathematically as shown in the table. The interaction score was also calculated based upon

the data collected about the show . from 2019-04-28 09-43-01.png from 2019-04-28 09-43-01.png
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All the ASHA Groups had a positive effect on Knowledge. They were highly Influenced by Each

Other positively. We observed, that on average, in every group, there were three speakers who

spoke with confidence and presented their ideas in coherent ways. Some of them even enjoyed

speaking at length and demonstrated characteristics of becoming group facilitators in future.

We found that communication skills and initiatives, when taken by group facilitators, affected

the interaction within the group .

3.1.23 Learning and Future Scope:

Through our field experiment, we found that the collaborative learning approach to train ASHAs

is a promising strategy to overcome the shortage of instructors as well as to support their

learning needs.For ASHAs, it is further necessary to develop educational platforms where they

can routinely study or revise concepts and exchange their thoughts with peers on how to put

knowledge into practice. In this deployment, the portal was managed by the technically sound

student of IIIT. The lack of technical expertise in the health centers should be addressed in

order to make it more scalable.

3.2 Sangoshthi V.2.0 Scale Deployment

The ongoing deployment (started in February) has a target of 500 ASHAs. SWACH has reg-

istered around 6000s ASHAs in the system out of which they chose 500 ASHAs for the latest

deployment. This latest deployment comprises of 20 Cohorts with 25 Ashas each. There are 4

supervisors in SWACH who schedule the Shows on the Web Portal. They were given training for
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one week in-order to easily use the Portal. They registered all the ASHAs by themselves. They

faced minor challenges as well which were resolved by making the UI a bit more user-friendly.

After scheduling the show they send an Audio Trailer to the Ashas part of the scheduled Show.

The Audio Trailer informs the Ashas about the show timings so that they can be ready and

pick up the show call by that time. The show structure is same as Sangoshthi v.2.0 and after

smoothly conducting the ASHAs actively engage in peer discussions . The architectural and im-

plementation details of this current deployment are given in the first two chapters of the report.

The key difference from the previous deployments is that this is built on Sangoshthi V.1.0 while

being independent of technical help in conducting shows by a technically sound person . This

version is currently getting deployed and so far has been running smoothly .It faced some minor

glitches when the server crashed but that has now been resolved. Future Work comprises of

studying how the supervisors at SWACH were able to manage the whole system -their learnings

along with the learnings of ASHAs. This system is on it’s way to become a self sufficient system

to be used by third parties empower ASHAs just as envisioned.
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