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Abstract. This research will focus on producing proper data visualization in the content
marketing domain in social media. The research method consists of nine steps and using
techniques such as empathy map, statistics, data mining, data visualization technique,
acceptance testing, and usability testing to generate proper data visualization. A prototype will
be developed as the proof of concept of this research. The usability testing result of the
prototype says that the effectiveness level is 100% and the efficiency levelis 100%. By using
the proper data visualization, it can increase the efficiency and effectiveness level of the
content marketingresearch on social media for marketers.

1. Introduction

Content marketing is now widely used by marketers to attract customers. Content marketing is a
marketing process to create and distribute content that aims to give appeal to the intended target
audience [1]. The crucial thing in content marketing is the content marketing strategy. But in fact, 62%
of marketers do not have a solid strategy [2]. Several well- known brands use a data-driven approach to
create a solid strategy [3]. One source of data that can be used to create a content marketing strategy is
social media. Social media produce a very large number of data [4]. The huge data can be a tremendous
opportunity for marketers to improve marketing content strategies, such as understanding the target
audience and content discovery [5].

Based on this phenomenon, an interview was conducted with one of the marketers. The problem
that arises is that marketers need a lot of time to read information from social media data needed for
content marketing, such as target audience segmentation. The main factor of the difficulty that is due
to the social media used by marketers provides an inappropriate form of data visualization so the data
must be analyzed again to get the desired information. For example, audience research, marketers enter
a keyword and analyze the characteristics of the target audience relevant to that keyword. In addition,
errors in the process of obtaining such information cannot be predicted so that it can have an impact on
misinformation.

An effective way to present detailed data into information that is easily accepted is by means of
abstraction into visual information [6]. As explained earlier, marketers need a significant amount of
time to read information from social media data relating to content marketing strategies due to
inappropriate forms of data visualization or visual in formation. Therefore, further analysis is needed to
find out what kind of data visualization is right in the content marketing domain on social media. The
knowledge generated is used to create the right data visualization in the content marketing domain on
social media for marketers.

2. Method

The research methodology was inspired by the book "Visualizing Data" which consists of 7 steps that
acquire, parse, filter, mine, represent, refine, and interact [7]. The methodology adapted to the needs of
this research. The research methodology can be seen in Figure 1.
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Figure 1. Research Methodology

3. Results and Discussion
All stages in the research methodology are being explained in more detail in this section. The
explanation consists of input, process, and output for each stage.

3.1. User Analysis
A good data visualization is well supported by identifying the user who will read the visualization
itself [8]. To identify the user, the technique used is the interview. In this research, two marketers who
are an actor in the field of content marketing are being interviewed. The interview is divided into three
sections, those are opener question section, daily task section, and use of content marketing tools
section. The example question of each section can be seen in Table 1.

Table 1. Interview Section

Section Sample Question

Opener question Whatis your role in the content
marketingteam?

Daily task question What activities do you do every
day associated with content
marketing?

Use of content marketing  Whatdifficulty do you face when
tools section using content marketingtools?

The result of the interview is qualitative data. In this research, the empathy map is used as a tool to
illustrate the interview result. The empathy map can be seen in

Figure 2. The result shows that the user has two pain points, spending long hours to get and analyze
the information about the target audience and confusion why the published content is not going well.
Then, this empathy map is used as an archetype user to analysis, design, and testing the data
visualization in this research.
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3.2. Information Needs Analysis
Information needs analysis stage conducted to determine what information is needed by marketers in
the domain of content marketing in social media. Empathy map from the previous stage is used to
determine the information needs. Furthermore, the pain and gain outlined the information needs. The
sample of information needs that are formed can be seen in Table 2.

Table 2. Information Needs

Pain Gain Information Needs

Spending long hours to Get relevant information about ~ How to know the interest of a
get and analyze the the target audience quickly segment of the target audience?
information of the target

audience

Confusion why the Know the performance of How to know the sentiment score
published content is not published content from the post?

going well

The result of this stage is nine information needs based on breakdown pain and gain of the empathy
maps. These information needs are used as a reference for visualizing the data on the domain of
content marketing in social media.

3.3. Data Source Analysis
Data source analysis conducted to analyze the characteristic of the data source. The data source used is
data from Twitter. The data were obtained through a RESTful API provided by Twitter. Twitter data
can be accessed through a specific endpoint. The complete list of Twitter API endpoint can be



accessed at https://developer.twitter.com/en/docs/api-reference-index. Example endpoint of Twitter
API can be seen in Table 3.

Table 3. Example of Twitter API

Method Endpoint Path Output  URL Documentation

GET users/show User https://developer.twitter.com/en/docs/accounts-and-
Object users/follow-search-get-users/api-reference/get-
users-show

Twitter API can be accessed through endpoints based on its features. The data obtained shaped as
JSON (JavaScript Object Notation). The data contains Twitter data objects, where Twitter data objects
are divided into several types, namely tweet objects, user objects, entities object, and geo objects.

3.4. Parse Data
Parse data stage conducted to make the data easier to be processed. In this stage, text preprocessing

and format conversion of data into a document-based database are done.

3.4.1. Text Preprocessing
Tweets data objects containing text that is not structured so it has to be preprocessed. The result of

preprocessing will make the data mining stage easier [9]. Steps being taken can be seen in

Figure 3.
e >N N x
{ Case Folding H Cleansing Tokenizing ‘
o _'__r"‘l I"\.L__ & M | A
' ™ 4
‘ Slangword Correction > Stopword Removal > Stemming
I-"\-_ - A .

Figure 3. Text Preprocessing Steps

The sample result for a tweet that being preprocessed can be seen in Table 4.

Table 4. Sample Result of Text Preprocessing

Input Output
Pagi yg menyenangkan. [pagi, senang, cari, bubur, mantap,
Cari bubur mantap utk sarapan]

sarapan. https://t.co

3.4.2. Document and Data Structure Formation
Document-based database offers good performance and scalability [10]. To make it easier to process
the data at the next stages, four types of documents formed. Documents that formed are user
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documents, followers document, and mention document. Endpoint used and output objects of the
document formed can be seen in Table 5.

Table 5. Document Formation

Method Endpoint Output
User Document followers/list . )
users/show _id":String,

"user_profile": {

5>
"user_tweets":[
]
b
Followers Document followers/list {
users/show _id":String,
— "following": {
statuses/user_timeline
}’
"follower_profile": {
}9
"follower_tweets":[
I8
}
Mention Document users/show { . )
statuses/mention_timeline _id":String,
- "user_profile": {
5>
"user_mentions":[
]
}

This stage produces three documents. The documents are user documents, followers document, and
mentions document. The documents will be used as a data source for the visualization.

3.5. Data Mapping Analysis
Data mapping stage conducted to choose and map data based on the information needs. Mapping data

to the sample information needs can be seen in Table 6.

Table 6. Mapping Data to Information Needs

Gain Information Needs Document Used
Get relevant information How to know the interest of  User document,

on the target audience a segment of the target Followers document
quickly audience?

Know the performance of How to know the sentiment  User document,




published content score from the post? Mention document

3.6. Knowledge Extraction Analysis

The data that have been obtained and mapped are then performed statistical calculations or data mining
methods to extract useful information. Data mining technique is used because it can be used to analyze
the data and summarize it into useful information [11]. This stage will also determine whether the
information needs of an exploratory analysis or explanatory analysis to understand the context of the
needs of the information so that it can be concluded whether the information needs requires knowledge
extraction method or not. The mapping of the knowledge extraction method is depended on the
characteristic of the data too [8]. The mapping of the knowledge extraction method to sample
information needs can be seen in Table 7.

Table 7. Mapping Knowledge Extraction Method

Gain Information Needs Exploration Type Method

Get relevantinformation ~ How to know the interest of  Exploratory Classification,

on the target audience a segment of the target Statistics (distribution
quickly audience? frequency and mode)
Know the performanceof Howto know the sentiment  Exploratory Classification,
published content score from the post? Statistics (distribution

frequency and mode)

3.7. Design Visualization Analysis
Design visualization analysis includes four steps that were inspired in the “storytelling with data”
book. The steps are understanding the context, choosing the appropriate form of visualization,
eliminating clutter, focusing attention, and acceptance testing [12]. In this stage, the information
needs a sample that is used is “How to know the interest of a segment of the target audience?”.

3.7.1. Understanding Context

Understanding the context of information needs is done by describing the context of who needs the
information, what information will be delivered, and how the delivery of information. The
example description of the context can be seen in Table 8.

Table 8. Understanding Context

Who What How
A content marketer Knowing the interest of a segment Displays a comparison of the list of
of the target audience interests of a target audience
segment

3.7.2. Choosing Appropriate Type of Visualization

Choosing an appropriate type of visualization is done by analyzing how in understanding the
context stage. The example of choosing the appropriate type of visualization can be seen in

Table 9.

Table 9. Choosing Appropriate Type of Visualization

How Visualization Type Why

Displays a comparison of the list Horizontalbar chart Compare several categories
of interests of a target audience




segment

3.7.3. Eliminating Clutter

Data visualization is in accordance with principles that will not contain clutter. The sketch of the
visualization should be made and can be seen in Figure 4. The sketch is analysed and should
contain no clutter.

Figure 4. Sketch of Visualization

The example of clutter analysis can be seen in Table 10.

Table 10. Clutter Analysis

Principle Explanation Checklist
Alignment Alignment used is left-aligned v~
because reading information will be
easier
White space White space is only used asa margin v~
between components so they don't
overlap
Closure There is no unnecessary border on v~

data visualization

Continuity Remove the y-axis border because v~
the bar always starts from the same
point so there is no interference
between the label and the bar

3.7.4. Focusing Attention
Focusing attention made to focus the user on the information that is important to the user. The
example of focusing attention analysis can be seenin Table 11.

Table 11. Focusing Attention

How Focused Information Preattentive Attributes

Displays a comparison of Most dominant interest Color
the list of interests of a




target audience segment

The result of visualization after focusing the attention can be seen in Figure 5.
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Figure 5. Visualization that Has Been Focused

3.7.5. Acceptance Testing
Testing is done by acceptance testing. The result of acceptance testing can be seen in Table 12.

Table 12. Acceptance Testing

Actual Information Obtained Information Comment Result
Comparison of the list of Comparison of the list of interests ofa No comment Accepted
interests of a target target audience segment

audience segment

A good data visualization can give the user the right information [13]. So, the acceptance criteria of
this testing are the information obtained is correct and there is no additional comment. The conclusion
from acceptance testing is that the form of visualization is appropriate.

3.8. Prototype Implementation
Data visualization is made in prototype form. Sequence information on the prototype is based on
the results of card sorting and grouping by pain and gain of the empathy maps. The prototype can be
seen in Figure 6 and Figure 7.
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3.9. Prototype Testing
Tests on a prototype using usability testing techniques. Scenario testing is divided based on the gain in
the empathy map in the user analysis stage. There are 2 scenarios given to the user. The effectiveness
level is 100% and the efficiency level is 100%.



4. Conclusion

Based on all processes in this research, the conclusion is that the data visualization in this research can
increase the efficiency and effectiveness level of the content marketing research on social media for
marketers. For the next research, so much data in social media that can be more explored and the data
source can be anything besides Twitter.
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1. [introduction|

Content marketing is now widely used by marketers to attract customers. Content marketing is a
marketing process to create and distribute content that aims to give appeal to the intended target
audience [1]. The crucial thing in content marketing is the content marketing strategy. But in fact, 62%
of marketers do not have a solid strategy [2]. Several well- known brands use a data-driven approach to
create a solid strategy [3]. One source of data that can be used to create a content marketing strategy is
social media. Social media produce a very large number of data [4]. The huge data can be a tremendous
opportunity for marketers to improve marketing content strategies, such as understanding the target
audience and content discovery [5].

Based on this phenomenon, an interview was conducted with one of the marketers. The problem
that arises is that marketers need a lot of time to read information from social media data needed for
content marketing, such as target audience segmentation. The main factor of the difficulty that is due
to the social media used by marketers provides an inappropriate form of data visualization so the data
must be analyzed again to get the desired information. For example, audience research, marketers enter
a keyword and analyze the characteristics of the target audience relevant to that keyword. In addition,
errors in the process of obtaining such information cannot be predicted so that it can have an impact on
misinformation.

An effective way to present detailed data into information that is easily accepted is by means of
abstraction into visual information [6]. As explained earlier, marketers need a significant amount of
time to read information from social media data relating to content marketing strategies due to
inappropriate forms of data visualization or visual information. Therefore, further analysis is needed to
find out what kind of data visualization is right in the content marketing domain on social media. The
knowledge generated is used to create the right data visualization in the content marketing domain on
social media for marketers.

2. Method

The research methodology was inspired by the book "Visualizing Data" which consists of 7 steps that
acquire, parse, filter, mine, represent, refine, and interact [7]. The methodology adapted to the needs of
this research. The research methodology canbe seen in Figure 1.
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Figure 1. Research Methodology

3. Results and Discussion
All stages in the research methodology are being explained in more detail in this section. The
explanation consists of input, process, and output for each stage.

3.1. User Analysis
A good data visualization is well supported by identifying the user who will read the visualization
itself [8]. To identify the user, the technique used is the interview. In this research, two marketers who
are an actor in the field of content marketing are being interviewed. The interview is divided into three
sections, those are opener question section, daily task section, and use of content marketing tools
section. The example question of each section can be seen in Table 1.

fl‘able 1. Interview Section

Section Sample Question

Opener question Whatis your role in the content
marketingteam?

Daily task question Whatactivities do you do every
day associated with content
marketing?

Use of content marketing  Whatdifficulty do you face when
tools section using content marketingtools?|

The result of the interview is qualitative data. In this research, the empathy map is used as a tool to
illustrate the interview result. The empathy map can be seenin |

Figure 2. The result shows that the user has two pain points, spending long hours to get and analyze
the information about the target audience and confusion why the published content is not going well.
Then, this empathy map is used as an archetype user to analysis, design, and testing the data
visualization in this research.)
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Figure 2. Empathy Map

3.2. Information Needs Analysis
Information needs analysis stage conducted to determine what information is needed by marketers in
the domain of content marketing in social media. Empathy map fromthe previous stage is used to
determine the information needs. Furthermore, the pain and gain outlined the information needs. The
sample of information needs that are formed can be seen in Table 2.

Table 2. Information Needs

Information Needs
How to know the interest of a
segment of the target audience?

Pain Gain

Spending long hours to Get relevant information about
get and analyze the the target audience quickly
information of the target

audience

How to know the sentiment score
from the post?

Know the performance of
published content

Confusion why the
published content is not
going well

[The result of this stage is nine information needs based on breakdown pain and gain of the empathy
maps. These information needs are used as a reference for visualizing the data on the domain of

content marketing in social medial [ Cc sted [WU6]: Check your grammar

3.3. Data Source Analysis
Data source analysis conducted to analyze the characteristic of the data source. The data source used is
data from Twitter. The data were obtained through a RESTful API provided by Twitter. Twitter data
can be accessed through a specific endpoint. The complete list of Twitter API endpoint can be



accessed at https://developer.twitter.com/en/docs/api-reference-index. Example endpoint of Twitter
API can be seen in Table 3.

Table 3. Example of Twitter API

Method Endpoint Path Output  URL Documentation
GET users/show User https://developer.twitter.com/en/docs/accounts-and-
Object users/follow-search-get-users/api-reference/get-
users-show

Twitter API can be accessed through endpoints based on its features. The data obtained shaped as
JSON (JavaScript Object Notation). The data contains Twitter data objects, where Twitter data objects
are divided into several types, namely tweet objects, user objects, entities object, and geo objects.

3.4. Parse Data
Parse data stage conducted to make the data easier to be processed. In this stage, text preprocessing
and format conversion of data into a document-based database are done.

3.4.1. [Text Preprocessing
Tweets data objects containing text that is not structured so it has to be preprocessed. The result of
preprocessing will make the data mining stage easier [9]. Steps being taken can be seen in
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Figure 3. Text Preprocessing Steps
The sample result for a tweet that being preprocessed can be seen in Table 4.

Table 4. Sample Result of Text Preprocessing

Input Output

Pagi yg menyenangkan. [pagi, senang, cari, bubur, mantap,
Cari bubur mantap utk sarapan]
sarapan. https://t.co

3.4.2. Document and Data Structure Formation
Document-based database offers good performance and scalability [10]. To make it easier to process
the data at the next stages, four types of documents formed. Documents that formed are user


https://developer.twitter.com/en/docs/api-reference-index
https://developer.twitter.com/en/docs/accounts-and-users/follow-search-get-users/api-reference/get-users-show
https://developer.twitter.com/en/docs/accounts-and-users/follow-search-get-users/api-reference/get-users-show
https://developer.twitter.com/en/docs/accounts-and-users/follow-search-get-users/api-reference/get-users-show

documents, followers document, and mention document. Endpoint used and output objects of the
document formed canbe seenin Table 5.

Table 5. Document Formation

Method Endpoint Output
User Document followers/list { . .
users/show _id":String,

"user_profile": {

)

"user_tweets":[

]

}
Followers Document followers/list { )
users/show ”F“l]l :St.rm%,. '
statuses/user_timeline oflowing 1
|8
"follower_profile": {
1>
"follower_tweets":[
I8
}
Mention Document users/show { . .
statuses/mention_timeline _id":String,
"user_profile": {
|8
"user_mentions":[
]
i

This stage produces three documents. The documents are user documents, followers document, and
mentions document. The documents will be used as a data source for the visualization.

3.5. Data Mapping Analysis
Data mapping stage conducted to choose and map data based on the information needs. Mapping data
to the sample information needs can be seen in Table 6.

Table 6. Mapping Data to Information Needs

Gain Information Needs Document Used
Get relevant information How to know the interest of  User document,

on the target audience a segment of the target Followers document
quickly audience?

Know the performance of How to know the sentiment  User document,




published content score from the post? Mention document

3.6. Knowledge Extraction Analysis

The data that have been obtained and mapped are then performed statistical calculations or data mining
methods to extract useful information. Data mining technique is used because it can be used to analyze
the data and summarize it into useful information [11]. This stage will also determine whether the
information needs of an exploratory analysis or explanatory analysis to understand the context of the
needs of the information so that it can be concluded whether the information needs requires knowledge
extraction method or not. The mapping of the knowledge extraction method is depended on the
characteristic of the data too [8]. The mapping of the knowledge extraction method to sample
information needs can be seen in Table 7.

Table 7. Mapping Knowledge Extraction Method

Gain Information Needs Exploration Type Method

Get relevantinformation ~ How to know the interest of ~ Exploratory Classification,

on the target audience a segment of the target Statistics (distribution
quickly audience? frequency and mode)
Know the performanceof  How to know the sentiment  Exploratory Classification,
published content score from the post? Statistics (distribution

frequency and mode)

3.7. Design Visualization Analysis
Design visualization analysis includes four steps that were inspired in the “storytelling with data”
book. The steps are understanding the context, choosing the appropriate form of visualization,
eliminating clutter, focusing attention, and acceptance testing [12]. In this stage, the information
needs a sample that is used is “How to know the interest of a segment of the target audience?”.

3.7.1. Understanding Context

Understanding the context of information needs is done by describing the context of who needs the
information, what information will be delivered, and how the delivery of information. The
example description of the context can be seen in Table 8.

Table 8. Understanding Context

Who What How
A content marketer Knowing the interest of a segment  Displays a comparison of the list of
of the target audience interests of a target audience
segment

3.7.2. Choosing Appropriate Type of Visualization

Choosing an appropriate type of visualization is done by analyzing how in understanding the
context stage. The example of choosing the appropriate type of visualization can be seen in

Table 9.

Table 9. Choosing Appropriate Type of Visualization

How Visualization Type Why

Displays a comparison of the list Horizontalbar chart Compare several categories
of interests of a target audience




segment

3.7.3. Eliminating Clutter

Data visualization is in accordance with principles that will not contain clutter. The sketch of the
visualization should be made and can be seen in Figure 4. The sketch is analysed and should

contain no clutter.

Gucci 40%

Figure 4. Sketch of Visualization

The example of clutter analysis can be seen in Table 10.

Table 10. Clutter Analysis

Principle Explanation Checklist
Alignment Alignment used is left-aligned v~
because reading information will be
easier
White space White space is only used asa margin v~
between components so they don't
overlap
Closure There is no unnecessary border on v~
data visualization
Continuity Remove the y-axis border because v~

the bar always starts from the same
point so there is no interference
between the label and the bar

3.7.4. Focusing Attention

Focusing attention made to focus the user on the information that is important to the user. The

example of focusing attention analysis can be seen in Table

11.

Table 11. Focusing Attention

How Focused Information

Preattentive Attributes

Displays a comparison of Most dominantinterest

the list of interests of a

Color

{ commented [WUS]: Revised all Figures quality



target audience segment

The result of visualization after focusing the attention can be seen in Figure 5.

nterects of Perzona Fachion

Beauty 80%

“ake Up 60%

58]

Dress 60%
Hairztyle 0%

Gucci +0%

Figure 5. Visualization that Has Been Focused

3.7.5. Acceptance Testing
Testing is done by acceptance testing. The result of acceptance testing can be seen in Table 12.

Table 12. Acceptance Testing

Actual Information Obtained Information Comment Result
Comparison of the list of Comparison of the list of interests of a No comment Accepted
interests of a target target audience segment

audience segment

A good data visualization can give the user the right information [13]. So, the acceptance criteria of
this testing are the information obtained is correct and there is no additional comment. The conclusion
from acceptance testing is that the form of visualization is appropriate.

3.8. Prototype Implementation
Data visualization is made in prototype form. Sequence information on the prototype is based on
the results of card sorting and grouping by pain and gain of the empathy maps. The prototype can be
seen in Figure 6 and Figure 7.
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Figure 7. Prototype of Second Group

3.9. Prototype Testing
Tests on a prototype using usability testing techniques. Scenario testing is divided based on the gain in
the empathy map in the user analysis stage. There are 2 scenarios given to the user. The effectiveness
level is 100% and the efficiency level is 100%.



4. Conclusion

Based on all processes in this research, the conclusion is that the data visualization in this research can
increase the efficiency and effectiveness level of the content marketing research on social media for
marketers. For the next research, so much data in social media that can be more explored and the data
source can be anything besides Twitter.
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Abstract

The purpose of this research is to determine the proper data visualization on the
domain of content marketing in social media. Based on interviews with
marketers, they need a lot of time to read information from social media data to
create content marketing strategy. It occurs due to inappropriate forms of data
visualization, so that the data must be analyzed again to get the desired
information. To overcome this problem, further analysis is needed to know what
kind of data visualization is suitable in the domain of content marketing on social
media. The research method consisted of nine steps and used techniques such as
empathy map, statistics, data mining, data visualization technique, acceptance
testing, and usability testing to generate proper data visualization. To know if the
data visualization is correct, acceptance testing was carried out on data
visualization and usability testing on the prototype. Acceptance testing results
indicated that 100% of the designed visualization forms are accepted. In addition,
the results of usability testing on the prototype showed that effectiveness and
efficiency reaches 100%. From these results, it was concluded that visualization
of data in the domain of content marketing on social media is made correctly.

Keywords: Data Visualization, Content marketing, Social media, Statistics, Data
mining.
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1. Introduction

Content marketing is now widely used by marketers to attract customers. It is a
marketing process to create and distribute content that aims to give appeal to the
intended target audience [1]. The crucial thing in content marketing is the content
marketing strategy. However, 62% of marketers do not have a solid strategy [2].
Several well-known brands use a data-driven approach to create a solid strategy.
One source of data thatcan be used to create a content marketing strategy is social
media. Social media produce a very large numberof data. The huge data canbea
tremendous opportunity for marketers to improve marketing content strategies,
such asunderstandingthe target audience and content discovery [3].

Based on this phenomenon, an interview was conducted with one of the
marketers. The problem that arises is that marketers need a lot of time to read
information from the required social media data for content marketing, such as
target audience segmentation. The main difficulty factor is because social media
used by marketers provides an inappropriate form of data visualization. Therefore,
the data must be reanalyzed to get the desired information. The use of several
techniques such as personas, statistics, data mining, and data visualization
techniques were used to produce accurate data visualizations. To find out that the
data visualization is correct, acceptance testing is carried out on the data
visualization and usability testing on the prototype.

An effective way to present detailed data into information that is easily
accepted is through the process of abstraction into visual information [4]. As
explained earlier, marketers need a significant amount of time to read information
from social media data relating to content marketing strategies. Therefore, further
analysis is needed to determine what kind of data visualization is suitable on the
domain of content marketing in social media. The resulting knowledge is used to
create data visualizationsright on the domain of content marketing in social media
for marketers. The purpose of this research is to produce appropriate data
visualization in the content marketingdomain on social media for marketers.

2. Method

The research methodology was inspired by the book "Visualizing Data" which
consists of seven steps namely acquire, parse, filter, mine, represent, refine, and
interact [4]. The methodology adaptedto the needs of this research is shown in Fig.
1.

) +| Information Needs N .

User Analysis » Analysis »|Data Source Analysis
J \ J |

& Data Mapping +|Knowledge Extraction

Parse Data bl Analysis i Analysis
¢ J \ J L I
Design Visualization %] Prototype % ;
Analysis “|  Implementation > PrototypeTosting

Fig. 1. Research Methodology.
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3. Results and Discussion

All stages in the research methodology are explained in more detailin this section.
The explanation consists of input, process, and output foreach stage.

3.1. User Analysis

A good data visualization is well supported by identifying the users who read the
visualization itself [4]. To identify the user, the technique used was interview. In
this research, two marketerswere interviewed. The interview is divided into three
sections namely opener question, daily task, and use of content marketing tools
section. The example question of each section is shown in Table 1.

Table 1. Interview Section

Section

Sample Question

Starter question
Daily task question

Use of content marketing
tools question

Whatis your role in the content
marketingteam?

What activities do you do every day
associated with content marketing?

What difficulty do you face when
using content marketingtools?

The result of the interview is qualitative data. In thisresearch, the empathy map

is used as a tool to illustrate the interview result which is shown in Fig. 2. The
result shows that the user has two pain points namely spending too much time to
get and analyze the information about the target audience aswell as findinga reason
why the published contentis not going well. Then, this empathy map is used asan

archetype user to analyze, design, and test the data visualization in this research.

Want relevant
information
Client opinion S

Social media
trends from the
internet

Confusion why

published content
is not going well

target audience

Think and feel?

Want a simple
content

Want get marketing tools

information )
quickly Social media
post
Tons of

information from
the Internet

~ Ads in social
sl media

Monitor
published
content or ads

Say and do?

Gain

Relevant
information about
target audience

Know the
performance of
published content

Fig. 2. Emphaty Map.
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3.2. Information Needs Analysis

Stages in analyzing information need to be implemented to determine what
information is needed by marketersin the content marketingdomain in socialmedia
[5]. Empathy map from the previous stage is used to determine the information
needs. Furthermore, the pain and gain points outlined the information needs. The
sample of information needsis shown in Table 2.

Table 2. Information Needs

Pain Gain Information Needs
Spending too much time  Getting relevant How to know a segment

to get and analyze the information about the interest of target audiences?
information of the target  target audience quickly

audience

Finding a reason why Knowing the How to know the sentiment
the published content is performance of score from the post?

not going well published content

Based on the results of pain and gain analysis sections from the empathy map,
nine information needs are generated. These information needs are used as a
reference for visualizing the data on the domain of content marketing in social
media.

3.3. Data Source Analysis

Data source analysis was conducted to analyze the characteristics of the data used
[6]. The data source used is from Twitter. The data were obtained through a
RESTful API provided by Twitter. Twitter data can be accessed through a specific
endpoint [7]. The complete list of Twitter APl endpoint can be accessed at
https://developer.twitter.com/en/docs/api-reference-index. Example endpoint of
Twitter APl is shown in Table 3.

Table 3. Example of Twitter API

Method Endpoint Output URL Documentation
Path
GET users/show  User https://developer.twitter.com/en/docs/accounts-
Object  and-users/follow-search-get-users/api-
reference/get-users-show

Twitter API canbe accessed through endpointsbased on its features. The data
obtained shaped as JSON (JavaScript Object Notation). It contains Twitter data
objects, where the data objectsare divided into severaltypes, namely tweet objects,
user objects, entities object,and geo objects.

3.4. Parse Data

Parse data stage is carried out to make the data easier to be processed [7]. In this
stage, text preprocessing and format conversion of data into a document-based
databaseare done.

Journal of Engineering Science and Technology Month Year, Vol. XX(Y)
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3.4.1. Text Preprocessing

Text preprocessing stage is carried out because tweets data objects cointain text is
not structured. Data from a more structured preprocessing facilitates data mining
stage [8]. The steps is shown in Fig. 3.

e N N
{ Case Falding H Cleansing H Tokenizing ‘

e - M A e ey

|
:

.-/ ", =, f;
Stemming

> Stopword Removal

‘ Slangword Correction

k! ! r
. w , AN

Fig. 3. Text Preprocessing Steps

The sampleresult for a tweet that being preprocessed is shown in Table 4.

Table 4. Sample Result of Text Preprocessing

Input Output
Pagi yg menyenangkan. Caribubur [pagi, senang, cari, bubur, mantap,
mantap utk sarapan. https://t.co sarapan]

3.4.2. Document and Data Structure Formation

Document-based database offersa good performance and scalability [9]. To make
it easier to process data in the next stage, four types of documents were formed.
Documents that formed are user documents, followers document, and mention
document. Endpoint used and output objects of the document formed is shown in
Table 5.

Table 5. Document Formation

Method Endpoint Output
User followers/list (U .
Document users/show "_id":String,

"user_profile": {

5

"user_tweets":[
]

Followers followers/list {
Document users/show

statuses/user_timeline

"_id":String,
"following": {

Journal of Engineering Science and Technology Month Year, Vol. XX(Y)



6 DianDharmayantietal.

Method Endpoint Output
}3
"follower_profile": {
}’
"follower_tweets":[
I8
H
Mention users/show { . )
Document statuses/mention_timeline _id":String,
- "user_profile": {
3
"user_mentions":[
]
H

This stage produces three documents. The documents are user documents,
followers document, and mentions document. The documents was used as a data
source for the visualization.

3.5. Data Mapping Analysis

Data mapping stage was conducted to choose and map data based on the
information needs [9]. Mappingdata to the sample information is shown in Table
6.

Table 6. Mapping Data to Information Needs

Gain Information Needs Document Used
Getting relevant information How to know the interest of User document,

on the target audience a segment of the target Followers document
quickly audience?

Knowing the performance of  How to know the sentiment User document,
published content score from the post? Mention document

3.6. Knowledge Extraction Analysis

The data that have been obtained and mapped are then performed statistical
calculations or data mining methods to extract useful information. Data mining
techniqueis used because it can be used to analyze the data and summarize it into
a useful information [9]. This stage also determine whether the information needs
of an exploratory analysis to understand the context of the information needs.
Therefore, it can be concluded if the information needs requires knowledge
extraction method. The knowledge extraction method mapping is also depended
on the characteristic of the data [10]. The knowledge extraction method mapping
to sample information needsis shown in Table 7.

Journal of Engineering Science and Technology Month Year, Vol. XX(Y)
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Table 7. Mapping Knowledge Extraction Method

Gain Information Needs Exploration Type  Method

Getting relevant Informationto Exploratory Classification,
information onthe determine theinterests Statistics (distribution
target audience of the targetaudience frequency and mode)
quickly segment

Knowing the Informationto find out  Exploratory Classification,
performance of the sentiment scoreof Statistics (distribution
published content the post frequency and mode)

3.7. Design Visualization Analysis

Design visualization analysis includes four steps that were inspired in the
“storytelling with data” book. The steps are understanding the context, choosing
the appropriate form of visualization, eliminating clutter, focusing attention, and
testing the acceptance [11]. In this stage, the information needs used a sample,
which is “How to know the interest of a segment of the target audience?”.

3.7.1. Understanding Context

Understanding the context of information needs is done by describing the context
of who needs the information, what information will be delivered, and how the
information is delivered. The example of context description is shown in Table 8.

Table 8. Understanding Context

Who What How
A content Knowing the interest of  Displays a comparison of the
marketer a segment of the target interests list of a target audience
audience segment

3.7.2. Choosing Appropriate Type of Visualization

Choosing an appropriate type of visualization is done by analyzing how to
understand the context stage. The example of choosing the appropriate type of
visualization is shown in Table9.

Table 9. Choosing Appropriate Type of Visualization

How Visualization Type Why

Displays a comparison of Horizontalbar chart Compare several
the interests list of a target categories
audience segment

3.7.3. Eliminating Clutter

Data visualization is in accordance with principles thatare not contain clutter. The
visualization sketch should be made (See Fig. 4). The sketch is analyzed and should
not contain clutter.

Journal of Engineering Science and Technology Month Year, Vol. XX(Y)
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I® Good Performance

Singapore is a beautiful country. There are some
place that you have to go, if you travel to Singapore.
One of them is Universal Studios. Go To Singapare,
Now? Book at hitp:/bit.ly/travelsingapore

78000

80%Bad

Fig. 4. Sketch of Visualization.

The example of clutter analysis is shown in Table 10.

Table 10. Clutter Analysis

Principle Explanation Checklist

Alignment  Alignment used is left-aligned because reading v~
information can be easier

White White space is only used as a margin between v~

space componentsso they do not overlap

Closure There is no unnecessary border on data v~
visualization

Continuity Removethe y-axis border becausethebaralways v~
starts from the same point so there is no
interference between the label and the bar

3.7.4. Fosucing Attention

Focusing attention was made to focus the user on the information. It is important
to the user. The example of focusing attention analysisis shown in Table 11.

Table 11. Focusing Attention

How Focused Preattentive
Information Attributes

Displays a comparison of the Most dominant Color

interests list of a target audience  interest

segment

The result of visualization after focusing the attention is shown in Fig. 5.
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Singapore is a beautiful country. There are some
place that you have to go, if you travel to Singapore.
One of them is Universal Studios. Go To Singapore,
Now? Book at hitp:/bit.ly/travelsingapore

80%Bad

7800
Fig. 5. Visualization that Has Been Focused.

3.7.5. Acceptance Testing

Testing is done by acceptance testing. The result of acceptance testing is shown in
Table 12.

Table 12. Acceptance Testing

Actual Information Obtained Information Comment  Result
Comparison of the Comparison  of the No Accepted
interests list of atarget interests list of a target comment

audience segment audience segment

A good data visualization can give the user a right information [12,13].
Therefore, the acceptance criteria of this testing are the correct information
obtained with no additional comment. The conclusion from acceptance testing is
thatthe form of visualization is appropriate.

3.8. Prototype Implementation

Data visualization was made in prototype form. Sequence information on the
prototype is based on the card sorting results. It was grouping by the empathy maps
painand gain [12]. The prototypeis shown in Fig. 6 and Fig. 7.
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Fig. 7. Prototype of Second Group.

3.9. Prototype Testing

Tests on a prototype was using usability testing techniques [13]. Scenario testing is
divided based on the gain in the empathy map. There are two scenarios given to the
user. The effectivenessand efficiency level are 100%, respectively.

4. Conclusion

Based on this research, the data visualization can increase the efficiency and
effectiveness level of the content marketing research on social media. For the next
research, there are a lot of data in social media that can be explored and the data
source are various.
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