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Abstract—Gathering and preparing high-quality data is one of
the most significant and expensive steps in data analytics.
Crowdsourcing is an efficient way to create datasets for machine
learning and data science applications. However, it is vital to apply
a proper crowdsourcing process for dataset creation to ensure the
quality of the collected data. In this paper, a new process to create
high-quality datasets based on crowdsourcing is proposed,
including the pre-gathering, gathering, and post-gathering phases.
Today employers and job seekers benefit from online job postings
and social media sites for recruitment more than ever before.
Consequently, a huge volume of job posting data is available that
enforces the need for data visualization and data analytics for
extracting valuable insights to help better decision making.
Although there exist several online job advertisement datasets for
analyzing job demand and requirements, there is no such dataset
about the IT job market in Iran. In this paper, IranITJobs2021,
an online IT job posting dataset, is presented, which is produced
using the proposed dataset gathering process. IranITJobs2021
includes job advertisements related to information technology
from August 2019 to January 2021. The dataset incorporates 1300
instances and 13 features which is publicly available.
IranITJobs2021 could be analyzed to find valuable patterns of job
requirements and skills in the field of information technology.
Furthermore, the proposed dataset gathering process is applicable
to create datasets efficiently.

Keywords—dataset collection; crowdsourcing; job posting; data
analytics

I. INTRODUCTION

Today, data is one of the most valuable assets. Data could be
converted into useful information and practical knowledge for
better decision-making in various fields using data mining
methods, statistical analysis, machine learning, and other
techniques. The information, patterns, and knowledge gained are
applicable to multiple areas, such as business intelligence, to
increase profits and reduce business costs. The critical element
of data analysis is the quality and size of the dataset. Collecting
and controlling the data quality requires considerable time,
money, and computation.

As the Internet expands, like-minded individuals in society
become more linked, as a result, accomplishing tasks through
crowdsourcing has expanded rapidly in recent years [1]. Several
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studies have attempted to define crowdsourcing, however, by
summarizing these definitions, the following definition is
provided as a comprehensive definition of crowdsourcing:

“Crowdsourcing is a type of participative online activity in
which an individual, an institution, a non-profit organization, or
a company proposes to a group of individuals of varying
knowledge, heterogeneity, and number, via a flexible open call,
the voluntary undertaking of a task. The undertaking of the task,
of variable complexity and modularity, and in which the crowd
should participate bringing their work, money, knowledge,
and/or experience, always entails mutual benefit” [2].

Crowdsourcing may be utilized to collect data -particularly
labeled data- more quickly, cheaply, and efficiently. As a result,
this approach to data collecting has received a lot of interest from
the academic community [3]. Furthermore, the data quality
required to implement data mining and analytics techniques is
paramount. The existence of outlier or inaccurate data in the
dataset misleads data analytics and interpretations.

Although many researchers have utilized crowdsourcing to
conduct their research, few studies propose and apply the well-
defined process of crowdsourcing. The lack of a proper
crowdsourcing process might lessen the success rate of
crowdsourced projects [1]. In this paper, a new crowdsourcing
data gathering process will be introduced, which could be
utilized to acquire high-quality datasets for data analysis. The
suggested process covers all stages of data collection, including
the pre-gathering, gathering, and post-gathering phases.

One of the most critical deficiencies of educational systems
is the mismatch between the requirements of the job market and
the graduates’ skills, especially in Iran. This gap is more
prominent in the field of information technology because many
present IT technologies are fast gaining popularity, while others
are swiftly fading [4]. This discrepancy is one of the main
reasons that a large number of university graduates are
unemployed [5], because the job market requires a skilled
workforce familiar with and capable of using current
technologies. In 2015, Bitkom claimed that 7 out of 10 ICT
companies (70%) stated that there is currently a shortage of IT
professionals, whereas this rate in 2014 was 60%. In 2015,



38.7% of IT jobs in the top 1000 German organizations were
filled hardly due to a shortage of qualified and skilled
candidates, and 6.1% of vacancies went unfilled due to a lack of
appropriate candidates [4].

One of the critical issues in Iran is the high rate of
unemployment among university graduates, which might be due
to the failure of the country's education system to meet the
demands of the job market. Understanding up-to-date skills and
requirements needed by the job market helps job seekers
develop their qualifications and skills to increase the chance of
finding their favorite jobs. On the other hand, universities and
educational institutions could benefit from job trends and skill
patterns obtained from job data analysis to design and deliver
effective education programs. Investigating and analyzing
online job posts could reveal valuable patterns and trends related
to job market demands.

In this study, IT job advertisements published on online job
search websites in Iran are collected as a dataset utilizing the
suggested data collection process. In addition, some frequent
challenges with data gathering through crowdsourcing will be
discussed. Finally, the specification of the collected dataset
(called IranITJobs2021) will be presented.

The paper is structured as follows. In Section II, related
studies about crowdsourcing processes are described. Section
I1I, explains the dataset gathering process, including phases and
activities. Sections IV and V describe the IranITJobs2021
dataset and conclude the paper, respectively.

II. RELATED WORK

Crowdsourcing benefits from the crowd to accomplish two
types of tasks. One type consists of those tasks that require
human intelligence to solve complex problems, and the other
type includes tasks that could be performed more efficiently
using a crowd rather than experts [6]. A general process for
crowdsourcing that incorporates four stages, namely designing
incentives, collecting and assuring quality, verifying, and
aggregating the received information, is presented in [6].

In [7], the authors proposed another general-purpose
crowdsourcing process, incorporating initializing,
implementation, and finalizing steps. The initialization step
comprises task design, task breakdown, and incentive design
activities. Finding the crowd and task assigning are two
activities that form the implementation step. Quality control and
aggregation stages are related to finalizing step.

In [8], a survey of the literature on crowdsourcing has been
presented, categorized based on applications, algorithms,
performances, and datasets. The crowdsourcing applications are
voting systems, information sharing systems, games, and
creative systems. Some research has been conducted to analyze
crowdsourcing performance in terms of user participation,
quality management, and cheating detection. Algorithms could
be developed for implementing crowdsourcing systems more
effectively. Examples of crowdsourcing algorithms are game-
theoretic models for various human computation designs,
algorithms for quality management, modeling the completion

time as a stochastic process, etc. Furthermore, the authors
introduce some crowdsourcing datasets available for further
research.

The applications of crowdsourcing in machine learning
could be categorized into four main areas: data generation,
model evaluation and debugging, hybrid intelligence systems
combining human and machine powers to extend the capabilities
of Al, and crowdsourced behavioral experiments. The latter
could enhance understanding of how humans interact with
machine learning systems and technology more widely. Data
generation applications of crowdsourcing include labeling,
creating transcriptions, translations, and image annotations [9].

Applications of crowdsourcing in data mining have been
highlighted in [10]. Classification, clustering, semi-supervised
learning, association rule mining, sampling, and validation are
data mining tasks that could be accomplished by crowd workers
instead of data mining algorithms. For example, distinguishing
males and females from social network users is a classification
task that could be done by the crowd.

Data collection is a significant bottleneck in machine
learning that has become a critical issue recently because of two
main reasons. First, as machine learning is becoming more
widely used, new applications emerge that do not necessarily
have enough labeled data. Second, unlike traditional machine
learning, the main advantage of deep learning techniques is
generating features automatically, which saves feature
engineering costs. But in return, deep learning methods may
require larger amounts of labeled data [11].

The role of the crowd in data processing are supplying data
to a system, labeling data, and verifying the work of other people
or the results of an algorithm. Crowdsourcing is applicable in
data management tasks such as data gathering, data integration,
data cleaning and validation, operator evaluation, querying, and
search [12].

Some challenges of data crowdsourcing have been reported
in [13]. For instance, crowd workers are slower and more
expensive than computers, and they might generate incorrect
answers because they are not qualified or may be biased.
Another issue is the existence of spammers who want to make
money without any effort. In addition, splitting the problem into
tasks and managing a crowdsourcing system could be
challenging [13].

In [14], quality, cost, and latency controls have been
considered the main problems in crowdsourced data
management. The authors categorize tasks as: single choice,
multiple-choice, rating, clustering, and labeling in real-world
crowdsourcing platforms. The requestors must decide pricing,
timing, and quality control as task settings based on their
requirements.

One of the most challenging aspects of data analytics
projects is data collecting. This task has a direct impact on the
quality of extracted patterns, models, and knowledge. With the
widespread use of the Internet, crowdsourcing has become a
common form of data collecting. Daniel McDuff et al. [15],



attempted to crowdsource a collection of human facial picture
data to analyze and detect the intensity of their smile. They
employed a website to present one of the three most popular
promotional videos to the visitors. While visitors were watching
the video, their facial pictures were captured by a webcam. The
user was requested to answer three questions at the end of the
video. Did you like the video? Have you seen this video before?
Would you like to watch this video again? They compared the
gathered dataset to the laboratory’s existing datasets after
gathering the photos. The authors concluded that the data
gathered by crowdsourcing would have the same quality as those
collected in the laboratory [15].

In [16], a news query classification dataset has been
generated and validated using Amazon’s Mechanical Turk for
the labeling dataset. The authors handled two challenges in their
research: the workers’ lack of information about the news
stories, and ensuring the quality of crowdsourced labels. The
first challenge was addressed by integrating the news-related
content into the labeling interface. The second one was handled
by supplying the crowd with Web search rankings or related
news article content for the query.

In the study [17], a new crowdsourcing method for
generating labeled datasets for machine learning has been
proposed called Revolt. The authors have compared their
method to traditional crowd labeling methods and have
demonstrated that Revolt enables reducing the amount of crowd
training and efforts required to learn label guidelines.

A “Hollywood in Homes” approach has been introduced in
[18] to collect activity data using crowdsourcing. The video
creation process, including script writing, video recording, and
annotation, was accomplished by crowd workers to form a
dataset called Charades. The dataset consists of videos recorded
by people in their homes acting out casual everyday activities.
Charades incorporates 9,848 annotated videos with an average
length of the 30s displaying activities of 267 people. Each video
is annotated by multiple free-text descriptions, action labels,
action intervals, and classes of interacted objects. The dataset
could be applied for action recognition and automatic
description generation.

In research [19], crowdsourcing has been employed to fill
missing values in a tabular dataset. They presented a T-Crowd
system to integrate each worker’s answers on different attributes
to learn their trustworthiness and the true values of categorical
and continuous attributes effectively. The authors have shown
that their proposed method could improve the quality of truth
inference while reducing crowdsourcing costs.

In a crowdsourcing project, the number of people involved
could be quite enormous. Without pre-defined rules,
frameworks, and processes, managing these participants could
be challenging. In [1], the authors provide a methodological
framework for crowdsourcing. This research offers tips for
crowdsourcing projects, however, it focuses mainly on the topic,
"How can we persuade people to join in the crowdsourcing?"
using The Motive-Incentive-Activation-Behavior model of

crowdsourcing or MIAB, which is a model for aligning motives
and incentives.

Data cleaning is inevitable in crowdsourcing data collection
projects because these projects usually involve the participation
of a massive number of people. Missing values, outliers, and
noisy data, typographical errors, incomplete data, and the
existence of values in multiple languages are issues that need to
be addressed when data is collected. In [20], the author examines
the errors in massive database data and proposes strategies to
correct them. There are six possible strategies, for example, to
handle the problem of missing values as follows: ignore the
tuple, fill the missing value manually, use a global constant to
fill the missing value, use the attribute mean to fill the missing
value, use the attribute mean for all samples belonging to the
same class as the given tuple, and use the most probable value
to fill the missing value. Moreover, the paper provides solutions
to the noisy data problem, such as binning, regression, and
clustering.

In this paper, we propose a process for dataset gathering
based on crowdsourcing. The presented process includes three
pre-gathering, gathering, and post-gathering phases. The phases
and activities of the proposed process could be followed to
generate high-quality datasets suitable for data analytics and
machine learning.

III. DATASET GATHERING PROCESS

In this section, the proposed dataset gathering process is
described, including pre-gathering, during the gathering, and
post-gathering phases. Fig. 1, displays phases and related
activities that will be described in detail in the following
sections.

Pre-gathering Gathering Post-gathering

Define the objectives Check platform availability Dataset validation

channels

Dataset preparation

Determine data fields ] Dataset correction ]

phases and tasks get feedback and publication
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. . . Update guideline
incentive design

Create mutual communication] [
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Fig. 1. Dataset gathering process

A. Pre-gathering

This stage corresponds to designing and planning
crowdsourcing activities for dataset collection. The activities of



the pre-gathering phase are explained in the following
subsections.

1) Define the objectives

Before gathering any dataset, the purpose of collecting the
dataset should first be determined. The answer to the question
"What results do we want to find after gathering data and
analyzing it?" could help define the objectives. At this point, a
brainstorming session is started, and a list of all potential
outcomes from dataset analysis is made. Some objectives may
seem complex and challenging at first glance, but by breaking
them down, they could be made more manageable. "Face
recognition in live video streaming," for example, may seem
sophisticated at first glance. Considering that a live broadcast
comprises a large number of images, the first objective could
turn into "face recognition in a photo." Even if face recognition
in a photo looks difficult, each photo could be considered a set
of color pixels for finding a solution to process each pixel.

The principal purpose of collecting IranITJobs2021 is to
"discover hidden patterns in IT job postings published on online
job websites". The main objectives of creating the
IranITJobs2021dataset are to analyze:

e What skills are essential to be employed in governmental
and non-governmental IT companies?

e What are the current trends in the IT job market?

¢ How much do companies allow remote work in the case
of IT jobs?

e What are the most popular IT job opportunities in each
location?

e s there any gender difference in IT job requests?

e What are the skills dependencies for each IT job
category?

2) Determine data fields

Once the objectives were identified, the data fields needed to
meet the data gathering objective should be determined. To
collect IranITJobs2021, the specified data fields are displayed in
Table 1.

3) Define data collection phases and tasks

Data collection by crowd workers could be performed in
multiple phases regarding defined objectives. Each phase may
contain several tasks that should be completed by participants.
Initial data collection, evaluation, modification, and labeling are
examples of such tasks. Hence, in this step, phases and related
tasks should be defined.

Regarding task complexity, there are four kinds of tasks,
namely micro-task, complex task, macro task, and creative task.
Task decomposition methods include sequential, parallel,
recursive, iterative, and hybrid task implementation (For more
details, please see [21]). Task complexity and decomposition
method are required to be decided in this step.

The collection of IranITJobs2021 has been divided into three
phases. In the first phase, each participant was requested to

complete one task: to create the initial dataset, they must gather
30 job advertisements and ensure that none of them are
duplicated. The second phase is to extract data from the collected
job postings and complete dataset fields. The third phase
corresponds to data validation and correction.

TABLE L IRANITJOBS2021 DATA FIELDS

Column name | Data type Description

Company name | String -

Company type Nominal Type of company: governmental, non-
governmental, or non-company

Ad date Date The date that the job advertisement is
posted

Ad title String Example: hiring a senior Android
programmer

Remote work Boolean Yes, if the company allows remote
work, otherwise, No.

Location String The city/distinct where the job seeker
is supposed to work

Knowle.dge Boolean Yes, if the company is knowledge-

enterprise based, otherwise, No.

Part-time Boolean Yes, %f the company supports part-time
recruitment, otherwise, No

Gender Nominal Requested gender: Female, Male, or
Both
Yes, if the job seeker has an option to

Military service | Boolean quk ' a company 1 exchange .for
doing his military service, otherwise,
No.

. Yes, if the company supports project-

Project-based Boolean based recruitment, otherwise, No.

Ad text String The whole text of the advertisement

Keywords String List o_f technologies and skills required
for a job

4) Crowd selection and incentive design

The crowd selection is performed to select appropriate crowd
workers for a specific task. At this step, the required features and
number of crowd workers should be determined. Then crowd
workers are selected regarding features needed. Demographic
factors, level of knowledge, ethnicity, worker experience, level
of required training, familiarity with the collection platform,
etc., are examples of worker features.

Because crowdsourcing involves human collaboration,
people should be given some incentives to be engaged in
completing tasks. Hence, incentives are decided and planned to
stimulate crowd workers. Extrinsic incentives could be
categorized as entertainment, social recognition, and financial
compensation [6].

IranlTJobs2021 dataset is related to the IT industry, so the
crowd workers should be familiar with IT terms, such as
programming languages and associated technologies. 50 BSc
computer and IT engineering students of the University of
Isfahan are chosen to collect IranITJobs2021. Data collection is
a part of the final project related to the “Fundamental of
Information Technology” course. Therefore, the project point is



considered an incentive for crowds to accurately complete the
tasks.

5) Divide the collection scope and crowd assignment

To prevent duplicate work and manage the crowdsourcing
process correctly, it is necessary to divide the collection space
into several scopes and assign scopes to specific participants.
Regarding IranITJobs2021, the job advertisements could be
divided according to the location of the workplace, and 30
instances of a location were assigned to each crowd worker.

6) Select data collection platform

A proper data collection platform should be chosen for
crowdsourcing-based data gathering. In the past, data were
collected through paper questionnaires and in person, but today,
with the spread of the Internet and the creation of various
platforms such as Amazon Mechanical Turk, the required data
can be easily collected worldwide. To choose a suitable
platform, the following tips should be considered:

e First, the data format needed to be collected should be
determined. For example, if the data is only textual and
numerical, Google Sheets is a good option. But if it is
required to collect photos, files, and similar data, Google
Forms could be suitable. If the format of requested data
is such that there is no appropriate platform for collecting
it, a website or a mobile application should be developed
for data collection.

e Choose a platform that is easy to work with. Of course,
in this case, the level of knowledge of the people
participating in the crowdsourcing should be considered,
and the appropriate platform is selected accordingly. For
example, attendees may not be able to work with Google
Sheets, so a more straightforward platform such as
notepad should be chosen.

¢ In crowdsourcing, crowd workers might have different
writing habits when collecting data. On the other hand,
the defined data format should be followed when
entering data. Suppose one of the required fields is the
date. Different people may enter the date in different
ways. To minimize user errors as much as possible, the
platform could limit data entry to conform to the
predefined format.

¢ Since the dataset is collected by the crowd, it is likely that
duplicate information is entered into the dataset because
of poor communication or management of the crowd. To
avoid this problem, it is recommended to select a
platform that can recognize duplicate data and prevent
users from entering it. If the chosen platform does not
support this feature, a specific column (such as customer
id, company name, etc.) could be added to the dataset to
detect and remove duplicate data.

Google Sheets platform was applied to collect
IranITJobs2021 because of its ease of use, popularity, publicity,
and appropriate output format for data collection.

7) Prepare guidelines and educational materials
To collect a dataset by crowd workers effectively and
efficiently, it is vital to prepare clear guidelines to inform

participants about crowdsourcing phases and tasks. In this
instruction, the type of data required for each column and how
to enter the information, crowdsourcing platform, validation
process, and so on should be clarified. Moreover, the crowd
workers should be educated about their tasks, so educational
material such as video tutorials, workshop content, slide decks,
social network posts, or online learning management systems
content should be prepared.

Here are some suggestions for developing a guideline to
collect the dataset.

e Specify a single language for the data. For example, the
instruction states that all columns should be filled out in
English.

e A column's values may consist of just a few constant
values. For example, the gender column can only have
two values for Male and Female. In such cases, it is
necessary to control the user's input using the platform
selected for data collection and prevent the user from
making any mistakes. But if the chosen platform did not
support this option, it should be explicitly stated in the
instruction to enter only the values of "Male" and
"Female". Try to keep the selected words as simple and
short as possible to reduce the possibility of error. For
example, the letters 'M' and 'F' could represent males and
females respectively.

e Design a special template for short text columns. For
example, the following template was applied for the "Ad
title" column in the IranITJobs2021 dataset:

(Field of Work) (Skill Level) (Position)
Example: Android Senior Developer

e [fthere is a column with multiple values, first try to select
a field using the platform features so the user can enter
the values one by one with a convenient and simple user
interface. If the chosen platform does not support this
feature, the instructions should state the value separation
character. For example, the "keywords" column contains
several short words that can be split using the '|' character.
Notably, the selected character should not be presented
in the options that the user enters. For example, the
character ',' may not be appropriate in some cases.

e For multi-part words, it is recommended to specify a
character or standard to divide the parts. For example, the
react js library consists of two parts, so the word must be
entered in the dataset as react.js or react-js.

8) Send assignments to the crowd

Once the data collection guideline is prepared, the document
should be available to the participants. Furthermore, educational
materials are delivered to crowd workers, and training
workshops, meetings, or learning management system sessions
are held. A convenient and straightforward communication way
to solve any problems is provided to participants. It is also
necessary to inform each crowd worker about their data
collection scope.



B. Gathering

1) Check platform availability

Some problems may occur when data collection begins. One
problem is the unavailability of the data collection platform. The
platform chosen for data collection may be temporarily or even
permanently unavailable for various reasons, including internet
disconnection, expiration of the platform (for non-free
platforms), technical issues, and so on. Therefore, the
availability of the platform should be periodically checked, and
the collectors should be notified as soon as any problem occurs
and after the issue is addressed. It is also necessary to
periodically back up data collected by the crowd.

2) Create mutual communication channels

In some cases, participants may need to keep abreast of news
and information related to the collection process. For example,
it is likely to make changes to the fields of the dataset, in this
case, the participants should be informed about the changes.
Questions or ambiguities may also arise for participants, hence,
it is necessary to consider a way of communication with
collectors. In general, depending on the people chosen for the
crowdsourcing, it is a good idea to set up a two-way
communication channel with them. This communication
channel may be an information channel on social network
services, social messaging platforms, or even an email.

3) Monitor data collection and get feedback

Participants may make mistakes, and the quality of the final
dataset may be reduced due to errors and ambiguities in the
collection process and guidelines, or issues that were not
previously considered in the collection process. So, after some
data has been collected, it is necessary to check it to ensure it is
of good quality. Collectors’ feedback during data collection is
precious and helpful in solving problems and improve the
collection process.

4) Update guideline

It is possible to see that the participants committed mistakes
with a recurring pattern after each review of the collected dataset
and also according to the participants’ comments. Such
problems may occur because error, vagueness, and shortage
exist in the guideline. Consequently, the guideline might be
edited and updated, and the participants should be notified about
the changes.

C. Post-gathering

1) Dataset validation

Despite crowd education, preparing guidelines, and
controlling data collection, there may exist some
inconsistencies, errors, and missing values in the collected
dataset. As a result, it is vital to review the data once it has been
collected. The validation could be performed by experts, the
crowd, or both. If the crowd is supposed to validate the dataset,
it is suggested that each participant validates some of the data
that they have not collected. For this purpose, it is necessary to
define the validation phase and related tasks and assign data to
the crowd for evaluation. Expert validation is more expensive
than crowd evaluation, but it may be more accurate and
effective.

2) Dataset correction

After reviewing the dataset by experts or the crowd, a
correction step is needed. Correction operations are generally
unavoidable in most data-related projects. The following are
some of the inconsistencies in the data collected, as well as ways
to correct them.

a) Existence of values with different languages and
typographical mistakes

In the guideline document, the language of the dataset should
be determined and followed by crowd workers, however, values
with different languages may be included in the dataset, and
spelling errors may exist. For example, although the
IranlTJobs2021  guideline document stated that the
advertisement’s title should be in English, some collected ads
had Persian titles. To solve this problem, sentences containing
Persian words were first identified using regular expressions.
These sentences were then standardized using the Normalizer
class of the Parsivar library. The benefits of this class include
converting Persian numbers to English and eliminating extra
spaces [22]. After standardization, the SpellCheck class of this
library was employed to correct possible spelling mistakes.
Finally, these sentences were translated into English using
Google Translate library.

b) The presence of empty cells in some columns

Empty cells are prevalent in datasets collected through
crowdsourcing. This is because people may become confused in
some cases and leave some cells empty instead of connecting
with the support team and clearing up the ambiguity. One way
to handle missing values is to re-enter data by experts or another
crowd worker. Another way is to fill the missing value
automatically using mean, median, most frequent, or constant
value. In the IranITJobs2021 dataset, the missing values were
completed using the most frequent approach.

¢) Failure to follow the instructions recommended in the
guideline
Crowd workers may not follow the dataset collection
guideline completely. In such cases, it may be required to delete
or correct some records. For example, in the IranITJobs2021
dataset for a keyword column, the crowd workers were asked to
add at least five keywords for each ad, but, some records had
less than five keywords. To solve this problem, a column for
saving the whole text of the ad was considered to extract the
keywords after the data collection. Furthermore, some crowd
workers did not follow the multi-part words standard declared in
the guideline. Therefore, based on a dictionary of multi-part
words of IT terms, these words are corrected as a defined format.

d) Low-density values in samples

In some cases, a data field may have a wide range of values,
so there may be very few instances of each value in the dataset.
In these cases, a common feature between low-density values
could be considered, and the values could be generalized. For
example, after a careful review of the IranITJobs2021 dataset, it
was found that while the diversity of cities is relatively high, the
quantity of ads in small cities is very low. To address this



problem, it was decided to generalize cities to the corresponding
distinct.

3) Dataset preparation and publication

After collecting, validating, and correcting the dataset, the
dataset is published. The dataset should be uploaded to an
appropriate source, and a dataset description should be prepared,
including a description of each column, the number of samples,
the date of collection, etc. This document could be made
available to the public as a paper, or dataset description
document. It is also possible to make several versions of the
dataset. These versions may vary in terms of language, number
of instances, etc.

IV. IRANITJOBS2021 DATASET DESCRIPTION

During the data collection stage, 1300 ads related to
information technology from August 2019 to January 2021 were
collected. These ads are collected from Iranian online job search
websites. These websites are as follows: quera.ir, jobinja.ir,
karboom.io, cheragh.com, jobvision.ir, e-estekhdam.com,
iranestekhdam.ir, karinsoo.com, computerjobs.ir, javacup.ir,
and daneshkar.net. Each instance in the IranITJobs2021 dataset
incorporates 13 fields. The statistics of the dataset fields are
listed below. The collected dataset for public use can be
downloaded from the following link:

https://github.com/mrezasaeidi/IranITJobs2021/blob/main/
IranITJobs2021.xIsx?raw=true

Fig. 2, displays advertisements distribution per distinct.
Tehran, Esfahan, Khorasan, and Fars are top locations regarding
the number of ads. Fig. 3 to 8, display advertisements
distribution per cooperation type, gender, knowledge enterprise,
military service support, remote work allowance, and project-
based recruitment, respectively. Fig. 9 to 14, show
advertisements distribution based on different fields per four top
locations.
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V. CONCLUSIONS AND FUTURE WORK

Correcting datasets after crowdsourcing-based data
collection could be very complex and costly. The volume of
correction operations can be significantly reduced if a proper and
pre-planned process is employed for data collection. This
process should include all stages of the project, including before,
during, and after gathering because all these steps will have a
direct impact on the quality of the final dataset. In this paper, a
process for collecting and preparing datasets using
crowdsourcing was presented. Furthermore, a set of IT job
advertisements published on Iranian online job websites was
collected to form a dataset through the proposed process. Based
on the proposed crowdsourcing process, a platform specially
designed for collecting datasets could be developed.

In the future, we are going to collect more job postings about
IT and other industries to create the next versions of
IranITJobs2021. Moreover, we will analyze the keywords and
the text of the ads of IranITJobs2021, and separate the ads based
on different areas of work and the skills required for each field.
In addition, using data analytics methods, a roadmap for learning
the skills needed for each job could be extracted and suggested
to job seekers.
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