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SUMMARY

This major project is an effort to integrate a dynamic education platform for the students. The project “
Career Recommender Application- Carichoice” is an app which predicts the best fit job for a person.
The Android app basically works in two phases. The first phase revolves around the objective of
finding a perfect profession for an individual. This can be done either by manually entering the desired
job which in turn will give the skill set required for the profession or it can be achieved by analyzing
one’s general attitude towards life. It comprises of an inbuilt questionnaire in the database of general
day to day questions. On behalf of the answered questions the result is analyzed on behalf of six
characteristics namely conventional,artistic,realistic, investigative, enterprising,social. Then comes the
second phase of the android app. Once a profession is decided using the concept of weighted average &
hash tables, we provide a platform to the user to search for a specific domain. The calculations are done
to match one’s innate abilities with the skill sets of various works. The highest calculated answer

reflects the best suitable workplace for an individual.
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Chapter-1 Introduction

1.1 General Introduction

The project ‘Carichoice’ revolves around the career choice platform of a student. In today’s era
what matters for a student most is the selection of a right career. Our Android app aims for a fresh
mind to explore his interests, to check his excel area & to pursue a profession what is most suitable
according to his interests. This App is entirely a fresh idea & this kind of integration of career help
doesn’t exist in present scenario. Carichoice App will work in several stages. Very first will be the
online test to explore one’s interests. The set of questions will be chosen in such a way that it can
reflect the interests of a person. On the behalf of the score & types of answers given by the individual
app will suggest suitable professions in the second layer. Once some suitable career choices are made
available to the user our third layer of implementation will reflect the job requirements from scratch.
Job requirements will include both the technical & non -technical skill sets. Apart from this it will be
assisted by the elaborated database of institutes offering the same course & required exams to get
admission. This App can also be presented from a different angle. This three layer sets can be
represented by four different age groups. On throwing some light to it, four different stages will be a
student of junior section to choose a high school domain, a X standard student to choose a stream in
senior secondary school, a XII standard student to pursue a undergraduation and graduation according
to his choice & finally in fourth level a college student can give this test to go for the most suitable job.
As stated once the test is done, our app will suggest the suitable career choice & further a ladder is

provided how to get admitted into that suitable choice.



1.2 List some relevant current/open problems

e Normalisation of the data on jobs. Different jobs have different criteria and detail set.
Compiling the data of all the jobs into one common set is a problem.

e A common test to gauge the best job set for the user. The study of research papers have
provided many types of surveys and tests to distinguish between different personalities or
general career path but there is not a single test which the user can take to accurately tell the
best job for the user. Combining the different tests and surveys to produce the desired result
will pose a problem.

e Parameters required to suggest the improvement or addition of skill set for a particular job
are not defined. These parameters will also vary with different jobs. Thus, analysis of such
parameters will be difficult.

e Crawling may slow down the application’s performance.

1.3 Problem Statement

In india, due to lack awareness and knowledge only few careers are widely known. Most of
the students don’t even know the skill sets and eligibility criterias required for majority of the jobs.
Although there are some career counseling services but most of these services are paid. So there is a
need for a software solution that can guide the students to choose their ideal career and also give an
exposure to wide variety of existing careers and some of the new possibilities. Also, even for
professionals there is a need for a software that can help them improve their skill sets and gain new

skills so as to reach a higher level of their profession.



1.4 Overview of proposed solution approach and Novelty/benefits

To create a Mobile application which can provide details of all areas of careers including
eligibility criteria to the user. The user can access this data on-the-go as it will be readily available
on the mobile. The app will help the user in choosing their career domain by providing suggestions
on basis of personality/aptitude/skill tests submitted by the user. The app will also provide user an
option to subscribe to alerts pertaining to a specific area of job. This option will provide user with
notifications regarding the job. The users can also search for institutions which provide courses for
particular skill near them. The app will require the data set of the jobs to be normalised. Also the

skill set values common for all jobs will have to be generated to calculate the result of the tests.



Chapter-2 Background Study

2.1 Literature Survey

2.1.1 List of all the sources for formulation of problem statement

After a meticulous study of various carrier making journals, apps, websites our knowledge
and direction for developing this app got better vision. Some of the sources used for our survey are
listed below:

Research Papers

1. Matching Skills of Individuals and Firms along the Career Path

2. Career choices in academia

http://www.foreurope.eu/fileadmin/documents/pdf/Workingpapers/WW W forEurope WPS 1n0036_

MS64.pdf
3. Career Planning Beginning in Middle School

http://www.macalester.edu/educationreform/actionresearch/ChenAR.pdf

Websites

4. www.targetstudy.com
5. www.careerguide.com
6. www.indiaeducation.net

7. www.mindtools.com

Android Apps
8. Career Guide

9. Career Assist
10. Career Counselor

11. Career Guidance Test

12. Linked In Job Search


http://www.hwwi.org/fileadmin/hwwi/Publikationen/Research/Paper/HWWI_ResearchPaper_165.pdf
http://www.hwwi.org/fileadmin/hwwi/Publikationen/Research/Paper/HWWI_ResearchPaper_165.pdf
http://www.foreurope.eu/fileadmin/documents/pdf/Workingpapers/WWWforEurope_WPS_no036_MS64.pdf
http://www.foreurope.eu/fileadmin/documents/pdf/Workingpapers/WWWforEurope_WPS_no036_MS64.pdf
http://www.macalester.edu/educationreform/actionresearch/ChenAR.pdf
http://www.mindtools.com/

2.1.2 Summary of relevant papers

Paper 1:
Title of Paper : Matching Skills of Individuals and Firms along the Career Path
Authors: Elisabeth Bublitz

Year of Publication: July 2015
Publishing Details: HWWI Research Paper Hamburg Institute of International Economics
(HWWI) Heimhuder Str. 71 | 20148 Hamburg | Germany

Summary: This paper presents a psychological correlation of an occupation with a human mindset.
The survey came up with surprising end results that how human psychology can increase or
decrease the output capability. This paper divides firm human capital into a specific and a general
component to investigate the relationships between firm- and occupation-specific human capital and
job switches. Applying the task-based approach, the results show that the degree to which firm
knowledge is portable depends on tasks similarities between the firms. In the case of switches, less
experienced workers travel longer tasks distances between firms than more experienced workers.
Firm- and occupation-specific knowledge are negatively related to wages in a new job but
achieving a good occupational, instead of firm, match is most important for employees. The amount
of specific knowledge on the firm level, called occupational intensity, decreases with experience

and leads to higher wages for higher qualification levels.

WebLink:http:/www.hwwi.org/fileadmin/hwwi/Publikationen/Research/Paper/HWWI ResearchP

aper_165.pdf


http://www.hwwi.org/fileadmin/hwwi/Publikationen/Research/Paper/HWWI_ResearchPaper_165.pdf
http://www.hwwi.org/fileadmin/hwwi/Publikationen/Research/Paper/HWWI_ResearchPaper_165.pdf

Paper 2:

Title of paper : Career Planning Beginning in Middle School
Authors: Lulu Chen
Year of Publication: 2002

Publishing details: Educational Studies 480 Urban Education in Theory, Policy and Practice

Summary: This research paper gives emphasis on how students of junior section perceive for their
future education. The School Administration decided to take a survey where they included aptitude
test, general interests MCQ & in some cases they took student interviews. After analyzing the
student report, they characterized the student's data in following categories namely Realistic,
Investigative, Artistic, Social, Enterprising and Conventional. It gave the students a brief idea on
how to plan for their future. The surveys result were quite shocking. There was a noticeable
difference in before and after the survey results. After first survey the school gave a brief
introduction to students on how can they plan their senior secondary & undergraduate education.
The Analysis report let students decide on which section they need to focus in SAT & ACT Test.
The survey divided the students caliber in spatial, acuteness ,verbal, numerical & critical dissection

& threw a light on their strengths & weaknesses.

Web link: http://www.macalester.edu/educationreform/actionresearch/ChenAR.pdf



http://www.macalester.edu/educationreform/actionresearch/ChenAR.pdf

Paper 3:

Title of paper: A Study on Employees Career Planning and Development

Authors: Dr. A. R. Kanagaraj, S. Archana, K. Malathi

Year of Publication: July 2014

Publishing details: Department of Corporate Secretaryship, Dr NGP Arts and science college,
Coimbatore-48

Summary: The biggest challenge of IT industry is not to hire the professionals from a talented
domain but to hold them in their organization. Retention rate is exponentially rising these days &
hence this research paper revolves around the analysis that how a present employee can be
motivated for his growth in the organization and will continue to serve. The main objective of the
study is to improve the employee personal skills/ work skills to update the latest skill existing in the
market. The HR department should give counseling to each employee's who was not fully
cooperative to achieve the organization goals. For the purpose of the career planning and
development the study is conducted to find out whether the devising point of the organizational
system of career movement and growth opportunities from the point of an individual in

employment to the point of retirement.

Web link: http://worldwidejournals.com/gra/file.php?val=July 2014 1405430425 70.pdf



http://worldwidejournals.com/gra/file.php?val=July_2014_1405430425__70.pdf

Paper 4:

Title of Paper: Algorithms and Methods in Recommender Systems
Authors: Daniar Asanov

Publishing Details: Berlin Institute of Technology, Berlin, Germany

Summary: In the present scenario data is rising with an exponential rate. All we need to do is to
convert that unstructured data into structured data. Today, there is a big variety of different
approaches and algorithms of data filtering and recommendations giving. In this paper we describe
traditional approaches and explain what kind of modern approaches have been developed lately. All
the paper long we will try to explain approaches and their problems based on a movies
recommendations. In the end we will show the main challenges recommender systems come across.
This includes content based filtering, collaborative filtering, hybrid recommendation approaches
while the Modern Recommendation approaches include Content-Aware Approaches, Semantics
Based Approaches, Cross -Domain approaches, peer to peer approaches & Cross Lingual

Approaches.

WebLink:
https://www.snet.tu-berlin.de/fileadmin/fg220/courses/SS11/snet-project/recommender-systems_asa

nov.pdf



2.1.3 Integrated summary of the literature studied

The grandiose survey of various research papers, websites, android apps & journals finally

came up with a single notion being analyzation and then systematically improve. Right from the

above mentioned Research papers to the famous android apps there are following things we wish to

highlight:

Surveys are the initial step of almost all the analytical techniques. These could be simply
basic interviews, a true or false questionnaire, a general interest MCQ & top it all a quiz
which indicates the innate behaviour of an individual. The survey was conducted in the first
research paper to measure the productivity according to the distance while the next research
paper talked about the survey on junior level students about future education. Finally the
desired third research paper talks about the survey to search about the causes of employee
retention.

Almost in all the above mentioned referrals and surveys, results are analyzed with specific
tools to guide the user. The numeric test scores and answers are converted into the soft skills
parameters of spatial, acuteness, verbal, numerical, critical dissection, etc. Further on the
basis of score report they can form a theme on the person’s behaviour. Themes include
conventional, artistic, realistic, investigative, enterprising & social. In the mentioned referral
text person’s will to work at far places is checked in first paper. On the other hand, second
paper gives a clear picture of good and bad domains of junior students. Similarly, the survey
to avoid retention comes up with the introvert and extrovert nature of an employee.

The final step of the Carichoice Ladder App takes the inspiration from the final step of all
the surveyed research papers & the end results of the mentioned websites. All of these are
meant to suggest the right carrier or job profession to a professional according to his
interests and abilities. The major question arises how to resolute to the suitable profession’s
demands. According to first paper, people who are introvert tend to work at nearby places.
Second paper reveals that the junior students who are good at communication skills can go
for journalism,law while core mathematicians can target engineering in their graduation.
Similarly, third paper and other android apps throw light on the fact that staff’s designation
should be provided not only on behalf of their academic interviews but also on behalf of

their emotional intelligence to extract best work out of them and to avoid switching.

9



2.2 Details of Empirical Study (Field Survey, Existing Tool Survey, Experimental
Study)

Field survey of Websites

1. www.targetstudy.com

This website is main data hub. Most of the career related data will be fetched from this site
via web scraping and crawling techniques.

We are targeting the following data to be fetched:

Institutions

Courses

Entrance Exams

Career Options

Alerts

Coaching Centers

Articles

2. www.careerguide.com

This site provides consultancy services related to career choosing and development. It also
provides analysis of users skills and interests via conducting a quiz.It also suggests some career
options but this service is paid.

We will fetch the question set used by this site and refine the question set by combining the

techniques and questions collected from research papers and field survey.

3. www.ndiaeducation.net

This site can provide some good articles and data related to institutions , career , courses and

study plans if needed.

10


http://www.targetstudy.com/
http://www.careerguide.com/
http://www.ndiaeducation.net/

4. www.mindtools.com
Mindtools.com provides some tests related to skills , interests and apptitute. In our project

we can use this for collecting questions for testing.

Summary of the field survey of websites: None of the sites provide the complete solution as we
desire, so we are trying to gather data from various sources and after normalization of the gathered
data we will store data in our databases and some of the dynamic data will be fetched on run time

via crawlers.

Field Survey of Android Apps

1. Career Guide:

This app provides general data on different types of jobs with their description and
eligibility requirements.We can use the basic design of the app which divides the description of job
into different parts to make data more readable.

2. Career Assist:

A basic aptitude test app to help user improve in the job selection process. The app also
provides data on jobs available in the industry. Our app emphasises on suggesting the user about job
sectors which the user is more comfortable with and providing data on different types of jobs rather
than improving the aptitude of user.

3. Career Counselor:

It is an app which provides experts of different areas for the user to take advice regarding
career related decisions. Our app provides tests instead of experts. The user can obtain advice from
the test results and suggestions made by the app based on the results of the tests taken by the user.

4. Career Guidance Test:

This app provides a test to user to gauge the personality of the user and suggests job sectors

related to the personality of the user. We will be further enhancing the level of tests in our project

and we will also include tests to gauge the skill set of the user.

11


http://www.mindtools.com/

5. Linked In Job Search:
Provides tools to find jobs related to the skill set of the user in the market. Connects
employers to prospective unemployed professionals. Rather than providing tools for job selection,

our app provides tools and data to improve the user portfolio.

Summary of the field survey of apps: Although there are many apps to help user get a job, there
are not many apps which help the user enhance their skill set. Thus, we are aiming to create an app
which not only provides data to the user about different kinds of jobs, but also helps the user to
select a particular job sector which matches their skill and personality portfolio. The app will also

help the user to improve their skill set and help them gain better position in a particular profession.

12



Chapter 3 Analysis, Design and Modeling

3.1 Overall description of the project

After a thorough analyzation of the Literature work and a cryptic view on the practical
explanations, we came up with an idea of designing a carrier helping Android App specifically
meant to guide the ignorant user what is suitable for him/her in laymen terms. The whole process
calls for practical algorithms, precise analyzation & perfect domain of professional options.

The project starts with a user who will interact will the virtual Counselor. Initially an intelligent
user can directly search for the details of a particular profession or an ignorant user can simply
switch to some model tests to begin with the first step. After a varieties of general basic tests, our
systems will be embedded to convert the statistical score of the survey to some set of technical and
non-technical skills. From here onwards pie charts or bar graphs will be presented to give a clear
reflection on the strong & weak domains of the user. One should obviously choose a profession
with the strong domain or if, otherwise one is interested only in a specific profession & he is weak a
particular required trait then he should start focussing on that trait. This will give a clear picture of
what is required & what is supposed to be improved. Once analyzed results of surveys are flashed, a
domain of suitable professions will be displayed. This catalogue will include all the required
information to pursue this profession right from the V std. It will be broken in four segments, i.e,
for a junior kid, for a tenth graded student, for senior secondary individual & for a college level
professional. They will be provided with the step by step prerequisites like institutes offering the
course, entrance exams for admission , financial structure for the stream to pursue the desired
profession. As stated this step can be directly reached by the user if he/she straight forwardly

searches for a particular profession by exempting the initial rounds of surveys & analytics.

13



3.2 Requirements Specifications

Hardware:
Laptop (Linux/Windows/mac environment) with at least 4 GB RAM.
Software:

Platform used: Android

3.3 Functional and Nonfunctional requirements

FUNCTIONAL REQUIREMENTS:
1. Provide Career guide data to user which includes description of job, eligibility criteria,
selection process, institutions, future career and salary.
2. Provide Alerts about specific job sector on subscription to user. These alerts include exams,
jobs, skills related to the job set.
Provide domain related educational blogs to the user.
Provide institutes near user location to enhance their skill set.
Input user profile data and interests.
Provide tests to user to determine set of skills, interests, aptitude and personality of user.
Provide test reports to the user.

Provide suggestions to user on basis of profile of user.

© ®» N »n kW

Provide suggestions to user on basis of skill set.

10. Provide suggestions to user on basis of popularity.

NON FUNCTIONAL REQUIREMENTS:
1. Each career description must have minimum 2 key skills.
The suggestion test must show at least 2 results.

App must require net connection.

2

3

4. Each career must have a base category.

5. The tests must have at least 10 questions.

6. For recommendation system suggestions, the user is required to build profile first.
7. For providing location based results, location permission is required.

14



3.4 Overall architecture with component description and dependency details

The android app architecture comprises of taking manual inputs from the user and then analyzing them
with respective algorithms. The entire architecture is setup for analyzing the user's abilities through
which he/she can contribute one’s best. The architecture also provides an option to match the given
skill set to a profession. In nut shell, all the performed calculations are directly or directly dependent
on the user's input. The dependency details calls for the stored weightage of every attribute within the
database and hence every single profession is dependent on the algebraic sum of the weighted average

of all the attributes.

15



3.5 Design Documentation

3.5.1 Use Case diagrams




3.5.2 Control Flow Diagrams




3.5.3 Sequence Diagram




3.5.4 Data Structures and Algorithms / Protocols

Data Structures

e Java Object to store data of one career.

e ArrayList to store list of objects of career.

e String to store URL for JSON requests.

e JSONArray and JSONObject to store result of JSON request.

e ArrayList and Sharedpreferences to store list of Subscriptions.
e Java Object to store details of one career

e Java Class to store data of one quiz.

e ArrayList to store list of Questions

e ArrayList of Objects to store key values of options of answer.
e MultiArray to store hash tables.

e ArrayList to store result.

ALGORITHMS
e Score based Searching algorithms
e Matching algorithm using hashing table

e Aggregation algorithms

19



3.6 Risk Analysis and Mitigation Plan

Risk | Description of Risk Area | Prob | Imp | RE Risk | Mitigation Contingency
ID Risk abilit | act | (P*I) | select | Plan Plan
y(®) | M ed
for
Mitig
ation

1 Information Database 0.5 H 2.5 Y Crawling to | -
related to career update data
changes regularly.
frequently.

2 User might not Algorithm | 0.1 L 0.1 N - Improving
attempt quiz algorithm
genuinely. after testing.

3 Learning curves Resource 0.3 H 1.5 Y Periodic -
lead to delays and team Gantt chart

rescheduling

4 Technology Technology | 0.2 L 0.2 Y Shifting to -
components aren't better server.
fit for purpose

5 Dependencies are | Database 0.8 M 24 Y Data -

6 Resources are System 0.1 L 0.1 N - Consulting
inexperienced mentors.

(Tab.1)
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Chapter-4 Implementation and Testing

4.1 Implementation details and issues

ANDROID APPLICATION

e The application is created using Android Studio

e Implemented in Native JAVA language.

e The app uses Android Volley for JSON requests to get data from the server.

e Navigation Drawer is implemented to provide user friendly access to different sections
of the application.

e Secarch Bar is used for searching the database for particular careers.

e View Holder and handler are implemented for dynamic allocation of data.

e (CardView library and ListView are used for displaying results.

e Shared Preferences are used to store Subscription details.

e Alert Dialog boxes are used to interact with the user.

BACKEND AND APIS

e APIs and Backend code is implemented in ROR.

e Job search API : crawling data from various sources using skills or career name and
location and respond results in JSON format

e C(areer data is crawled from various sources and stored in Postgresql database ,we use
this database as it is a relation database and pre configured on heroku for ROR, we used
HEROKU as our web service platform.

e API for searching careers

e We face hard time crawling data from web and normalize the data in our standard as it
arranged on very different structure on different places.

e As we found that there is no free API for job alerts we implemented by crawling data

from various well respected sources like Naukri.com etc.

21



4.2 Testing
4.2.1 Testing Plan

Type of Test Will test be Comments/Expla | Software
performed? nation Component
Requirements Yes Done manually -
Testing
Unit Yes ROR unit testing ROR unit testing
Integration No - -
performance No - -
stress No - -
security Yes Done by ROR ROR
security testing
tools
Load No - -
(Tab.2)
Test Team Details
ROLE NAME Specific Responsibility
Documents and data Sakshi Dubey Test the data used in
testing application.
Software testing Shivam Gupta API testing and Backend
Testing.
(Tab.3)

22




4.2.4 Limitations of the solution

e Assigning skills perfectly to their respective careers is cumbersome. The assignment is made as
close as possible.

e The key values used in hash tables for calculating results for the quiz cannot be perfectly
accurate because of many environment variables. The key value used are based on tested
results from different sources and are expected to return results as good as possible.

e Since careers are forever proceeding, the skill set related to them keep on changing with time.
This behaviour is very difficult to map.

e The details of careers vary a lot with respect to different fields. So it is hard to express all the
details of the career.

e If the user does not take the quiz wholeheartedly, then it is difficult to provide good results
because of limitations of technology.

e Since many professions share common skill sets, there is always a possibility of thin
differences between the desired results.

e Coherence is quite important for the accurate analysis. The answer variation in similar
objective questions can increase the error rate.

e Every question has a different weightage. Hence it's difficult to analyze on a partial data set.

e Since the app has picturized on the major six characteristics of a person. There can always be a
possibility of any unexplored characteristic beyond these six characteristics.

e The values stored in a database are always bound to a certain limit.

23



Chapter-5S Findings & Conclusion
5.1 Findings

e On the basis of calculations, it has been observed that people are who are more realistics &
investigative tend to go for Administrative Services.

e Similarly, training & education department deals with public exposure. Hence the ones who are
outspoken & amiable have bright chance in educational services.

e If an individual wants to pursue a career in medicine then the first requisite for this precision is
to be strong hearted. Practical & realistic people have fair chances.;

e One of the finest findings of this project reflects that the most successful persons in corporate
sector are outspoken & enterprising.

e [t also reveals that sometimes can pay you much more than you ever expected. Creative people
have a bright chance in Interior Designing.

e Another interesting feature includes the analysis of Engineering services. THe highest

weightage of Engineering Services goes to the Realistic attribute.

5.2 Conclusion

The android app helps in evaluating a person’s capability and lets him find what is suitable for him or
her. The project reveals the key ladder of a profession. We can draw a conclusion which broadly
divides the professions on the basis of introvert and extrovert, imaginary and realistic, enterprising and
conventional, artistic and pratical etc. Hence its get pretty easy for an individual to match his

characteristics with a job where he can work efficiently.
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5.3 Future Work

We are planning to improve our Data Set of occupations and careers. We will refine the skill
assignment to career options. The Profile section of the application will be created and new Skill Test
section will be added. User can take these tests to add skills to their profile. Algorithm to provide
career suggestions based on the acquired skills will be added.

Google Maps will be added which will provide user features like searching for nearby institutions to
improve their skills. Location query will be added to alerts so the user gets more relevant alerts on
subscribed careers.Machine Learning may be used to make career recommendation more accurate and

adaptable. UI of Android Application will be redesigned to make it more user friendly.
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