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Abstract— Strategic planning for all departments at all levels 
of government depend highly on accurate data collection. 
Planning and deploying resources becomes inefficient if accurate 
and sufficient data is not available for some geographical 
locations. In this research work, we intend to provide a roadmap 
that will eventually evolve into an e-governance system. If 
deployed, this proposed system will help continual e-governance 
data collection. This web based system will collect data from 
mobile devices that are available at locations of data collection. 
The second part of this system is to summarize and visualize the 
data collected. The visualization system is map based so that the 
policy makers can interact with the system from different views 
that are relevant for planning and resource allocation. 

     Index Terms -- e-governance, data collection, data 
visualization, Android system, Google map 

I. INTRODUCTION 

    The local government bodies in Bangladesh are working on 
delivering expected public services to the common people at 
the grass root level [1]. The decisions on these services mostly 
depend on data collected from the root level. One main 
occasion for data collection is the census which took place 
with a decade interval. NGOs often collect data for serving 
their purposes. The main model to collect data is surveying. 
Conducting surveys where a pre-compiled questionnaire is 
administered on a set of objects is an essential part of any field 
research [2], let it be research for development of local 
government or some other reasons. Conventional approach to 
conducting survey including the census is usually paper-pencil 
based which involves a paper questionnaire filled out by a 
trained surveyor. It requires multiple levels of data entry: field 
level, subsequently at the central repository which makes it 
subjected to different kinds of errors. Missing fields, wrong 
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implementation of skip/branch sequences happen at the field-
level. Data integrity may also get violated from invalid 
numerical values, for example out of range values. At the end 
of survey, the paper forms are collected, collated and sent to 
data entry personnel for generation of a central data 
repository. Considerable amount of these data remains in the 
paper format which makes highly difficult to visualize and 
analyze it. This whole process requires a substantial amount of 
time and there is a considerable time-lag between data 
collection and the availability of information for analysis.  
  A huge part of development depends on the census data 
which frequently becomes invalid for the context due to its 
long interval. Besides, census employs huge human and other 
resources which takes considerably long amount of time. Data 
collected by NGOs is not always sufficient and may not be 
reliable due to purposeful biasness to serve their personal 
needs.  
  Due to unavailability of electronic-format data, 
visualization is facing substantial challenges. Advanced tools 
for visualization like Google map, dynamic generation of 
charts etc. cannot be used. Precise location information is not 
collected in any of the ways of data collection. Data analysis 
also becomes extremely difficult from the paper format data. 
Advanced machine learning as well as statistical tools cannot 
help extracting valuable information out of the data.  Because 
of the paper format, data verification is not possible most of 
the time. 

 Due to these problems, decisions of local government for 
development becomes ad-hoc and trial basis. In the long run, 
most of the projects do not give optimal results. 

II. SHIFT TO E-GOVERNANCE 

E-Governance is a concept which explains forms of 
governing, decision making, and responsibility [3]. It is the 
use of information and communication technology (ICT) to 
make government services, exchange of information 
communication transactions, integration of various stand-
alone systems and services faster to mass people. Bangladesh 
is moving into the era of e-Governance. Study [3] shows that 
the speed to achieve e-readiness is considerably faster than 
any of the neighboring countries.  

With the advent of devices like smart phones (being used 
successfully in field data collection [4]), collection of data is 
easier than ever and robust through efficient and pragmatic 
data entry mechanisms in real time, resulting in lowering  the  
time and cost of conducting date collection survey [5]. 
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    However, local government of Bangladesh is not using the 
power of technology to collect and visualize data for local 
government. Hence, the aim of creating a ‘Digital Bangladesh’ 
is getting delayed. 

III. OUR MODEL 

 Administratively, whole Bangladesh is divided into 
seven Divisions. Each of these divisions consists of 
several Zillas (districts). There are total 64 Zillas in 
Bangladesh. Zilla Parishad (District Council) is the local 
government body at the district level. These Zillas are further 
subdivided into Upzilla (subdistricts) or Thana. Each Upzilla 
(except for few metropolitan areas) are again divided into 
several unions, with each union consisting of multiple 
villages. Each union is governed by an union parishad (Union 
Council).   

In each of these level of local government administration, 
one government officer is appointed to monitor the education 
system in the individual level. At the district level, this officer 
is called as 'Zilla Shikkha Officer' or 'District Education 
Officer'. Each of the upzillas has one 'Thana Shikkha Officer' 
or 'Upzilla Education Officer'. 

The education system in Bangladesh is classified into 
several types in terms of curriculum. Madrasah education is 
one of these categories. In madrasah education, one can learn 
Islamic religious education along with the general education 
as complementary to each other in the system of 
education. Maktab falls under this Madrasah education system 
which is a primary level. Maktabs are traditionally mosque-
based education institution where very young students learn 
about elementary Islam and other subjects mostly in arabic. 

To accelerate development, the local government needs to 
collect data efficiently in electronic format which will 
eventually help to visualize the data, hence smoothing the 
analysis of data. This will enable taking decisions based on 
confidence of getting optimal results gained from the reliable 
data. The process will be faster because of the use of 
technology and redundant for data validity checking.  

There are two major parts in the proposed model. The first 

part is to collect uninterrupted data from local sources of 
interest to serve local e-governance support. The second part 
of the system is to process the data and make it available on a 
map for visualization.  

In this pilot project, we are concentrating on the education 
data collection from schools of all types at the grass root level. 
Key personal to be benefited from this dataset are school or 
unit heads, Union Parishad chairman, Thana education officer, 
district level education officer and education ministry. General 
information about the institutions will be available for the 
public who will have open access to the data to be aware of 
the development as well as analyzing the data to take decision 
if needed. For example, people from the local community can 
see the statistics of high schools and decide whether or not to 
get their children admitted into a particular high school etc.  

The critical portion of the data will be available only to the 
personnel who will have permission to view and use the data.  
School Heads can see his school’s data in details and will be 
able to take decision accordingly. Union Parishad Chairman 
will have access to every school under his area and will be 
able to compare and understand current scenario which will 
help him/her to take decisions with confidence. Upzilla 
education office will have access to every union’s data under 
the Upzilla and district education officer will see every 
school’s data in his district. Education ministry will see 
everything from different districts. 

In our model headmasters of Primary and High schools, 
Kindergartens, Madrasas, Maktabs, Community schools or 
someone appointed by these institutions will populate the data 
using the android application.  This data population will be 
done periodically every three or six months or if there is a 
major change noticed at an institute’s functionality or any 
other aspect.  

To check the data validity, Union Parishad chairman also 
will appoint someone to collect the data in every six months. 
At the Upzilla level, Upzilla Education Officer will collect the 
some data every year or at random. Data collected by all these 
resources will be cross matched to make sure data validation 
and verification. This validation and verification can be 
automated or semi-automated. 

 
Fig. 1  Architecture of the proposed system 



IV. DESIGN AND ARCHITECTURE 

A. Architecture 

    In the prototype system, there is an Android application 
which collects data and send to a web server which is 
ultimately being saved in a database located at the server. This 
android application is developed using Java programming 
language. The android app is compatible with any android 
version up-to Jelly Bean (Android 4.3). We have used Android 
SDK to build this app. Reason behind choosing android as the 
platform is because Android based phones are usually 
inexpensive. A person can get an android phone with around 
$40. This often will reduce the cost of deploying the 
application because most people who are going to use the data 
collection app may already possess an android phone. Just 
installing the app in their phones will enable them to use the 
app. For database, we have used MySQL as database server 
since it is open source. Once the database gets the data 
submitted by the collection app, another web application will 
summarize and visualize the data reading from the database at 
designated server at runtime. For visualization, Google map 
and data-tables are used. For this data summarization and 
visualization module development, we have used PHP as the 
server side language and JavaScript is used for the client side 
processing. Google Map API v3 is used for creating the map 
and placing appropriate location and other information on the 
map. Figure 1 shows the overview of the proposed system. 

B. Data Collection: Input Form 

    In our pilot project on android app, we have created form to 
collect data from the previously mentioned institutions. This 
form consists of few input fields and GPS location of the place 
from where the form will be filled up and sent to the server. 
We are assuming this form is going to be submitted from the 
school compound so that the GPS location points to the school 
in visualization application. Currently in the input form, we 
have input fields for Upzilla, School ID, Total Number of 
Students, Total Number of Dropout Students, Male and 
Female Student Ratio, Total Number of Teachers and the 
amount that a particular institution receives from local 
government. There is a ‘Get Location’ button (see figure 2) in 
our form. Click on it will bring up the location using GPS and 
insert in the form. This form can be extended to any number of 
input fields if needed. 

C. Data Visualization: Google Map and Data Tables 

Since we collect GPS location, we are able to show the 
position of each school with its data in Google map using 
Google Map JavaScript v3 API [6]. It will help the 
administration to see how many school level institutions are 
there in an area and where should the new institution be placed 
if needed. It is also possible to see the details data about an 
institution and monitor its progress and other important things. 
Example of the visualization application is given in figure 3. 

V. ADVANTAGE OVER CURRENT SYSTEM 

Digital archiving of data: Main advantage of this system is 
time saving. A huge amount of local government data will be 
collected within a short period of time.  This data can be used 

in Big-Data research.  
Data validity checking: Proposed model will collect data 

keeping redundancy such that data validity can be checked 
automatically and alarms can be generated if there are any 
discrepancies.  

Data uses: Using manual data is most of the time 
cumbersome as there are too many of them and so many 
complicated relations are to be figured out. Digital data can 
easily be used for data analysis and relationships among 
multiple variables can be determined using advanced 
multivariate statistical analysis.  

Data visualization: Visualization of data is very important 
for planning and resource allocation. This digital data can be 
used for any kind of development purpose. Location 
information collection helps to visualize each institution in the 
map which is not possible in the traditional system. Moreover, 
it is very hard to visualize the collected data from traditional 
paper format data since it requires making those data digital 
(creating e-format) and then processing for visually 
representing it. Our proposed model can do it run-time which 
is way efficient in terms of time. 

  Fig. 2  Mobile Input form for local government  
             data collection 



    Cost reduction: The interface will be developed with 
user feedback in such way that additional man hours will not 
be required to populate the database. 

VI. FUTURE WORK 

    The future work can be implementing a data-analysis 
module into the system using different chart generating API 
which will dynamically generate charts to better visualize the 
data to analyze it. Data analysis using machine learning 
algorithms and advanced statistical tools will be possible when 
a large amount of data is available by deploying the system in 
different sectors of the local government and in every district.  
    However the main challenge before all the fancy 
visualization tools can be used is to motivate the individuals 
involved in the data collection process.   

VII CONCLUSION 

    Through this pilot project, we have proposed how school 
level data can be collected in e-format and later visualize that 
data in Google map with location information. This will help 
individual schools to track their development visually and then 
taking important decisions like in a particular year when most 
of students are dropping out to stop dropout number etc. 
Union Parishad will know how much money is spent for how 

many students etc. Upzilla Education offices will be able to 
know about the progress of the education in each institutions 
etc. Education ministry will know about the whole education 
scenario. This model can be extended to any field of local 
government and thus the dream of a ‘digital country’ can be 
achieved where up-to-date, valid and verified data is visually 
available for taking quick decisions with confidence. 
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