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A Content Analysis for Website Usefulness Evaluation: 
Utilizing Text Mining Technique

☆

Do Young Kwon11) Seung Ryul Jeong1*

ABSTRACT

With the increasing influence of online media, company websites have become important communication channels between 

companies and customers. Companies use their websites as a marketing tool for a variety of purposes, including enhancing their image 

and selling products or services. Many researchers have examined the criteria, methods, and tools for website evaluation, but most 

have focused on usability. Prior content analyses have focused not on text content but on website components, an approach likely 

to produce subjective evaluations. This study attempts to objectively evaluate company websites by utilizing text mining. We analyze 

the usefulness of company websites by presenting visualized outputs from a business perspective, allowing practitioners to easily 

understand the results of the website evaluation and use them in decision making. To demonstrate our method empirically, we selected 

a company with a number of affiliates in Korea and analyzed the text content of their websites to assess their usefulness using natural 

language processing and graphics packages in R. Practitioners can easily employ our objective evaluation method, and researchers 

can use it to gain a new perspective on website evaluation. 

☞ keyword : text mining, website evaluation, content analysis, Usefulness, Usability

1. Introduction

As information technology develops and as the World 

Wide Web expands, the influence of online media increases, 

and the business environment changes. Company websites 

have become important communication channels between 

companies and customers [1, 2, 3]. Company websites are 

intended to not only sell products and services but also 

improve the firm’s image by promoting it and its brands [4, 

5]. Buyers want the websites to give them information about 

products and services [6]. For example, people wishing to 

purchase a book seek information about it and decide to 

purchase it by connecting to an e-bookstore such as 

amazon.com. People seeking to invest will find information 

about the financial strength and core businesses of 

companies and decide whether to invest by visiting their 
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websites. Thus, companies should meet the needs of their 

website visitors and convert them into customers by making 

them want to revisit [5, 7, 8, 9]. Thus, it is possible to 

obtain a competitive advantage through a company website 

[10, 11]. 

What is a good website, and how do companies take 

advantage of a website to gain competitive advantage? The 

answers depend on the company’s capability to manage its 

website. Companies provide information about their 

businesses, products, and services and sell them through 

their website. Visitors purchase products and services or 

decide to invest based on the information on the website. If 

the content of website is useful, it is considered a good 

website. Therefore, we propose a new approach that can be 

used to evaluate the usefulness of website, focusing on the 

extent to which company’s websites deliver what they are 

supposed to do.

Many researchers have attempted to evaluate websites 

and proposed a variety of criteria, methods, and techniques 

[5, 12]. Most studies, however, have proposed specific 

evaluation criteria for various properties of website and have 

used methods such as inspection, testing, and inquiry to 

identify the problems that occur while performing a specific 
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set of tasks. However, these evaluation results cannot be 

considered objective, as the assessment criteria and 

evaluation itself were judged subjectively by researchers or 

evaluators. In addition, there is little research on actual 

website content. Companies want to know whether their 

messages are being well-delivered to visitors through their 

website from business point of view. Thus, our primary goal 

of this study is to fill the research gaps by objectively 

evaluating usefulness of website by analyzing their contents. 

We would also like to present how to use visualized 

deliverables, including graphs and word clouds, to help 

website owners understand the evaluation results.

2. LITERATURE REVIEW

These days, evaluating how much websites meet the 

needs of users or visitors is one of important issues. 

Accordingly, this has been studied extensively in the fields 

of systems development, e-business, and information 

resource management.

One of distinct research groups studying website 

evaluation is based on notions of “user experiences” (UX) 

and “human–computer interaction” (HCI). ISO 9241-210 

defines UX as a “person’s perceptions and responses that 

result from the use and/or anticipated use of a product, 

system or service” [13]. UX is the main objective of HCI 

[14]. Traditional HCI focuses on the principles and methods 

that may be useful for developing computer systems; it 

involves human, computer, and interaction (interface) 

elements. However, Web 2.0 has guided to the new HCI 2.0 

era that encompasses HCI for all interactions between 

systems and humans, not just system interfaces. The 

principles of HCI (i.e., usefulness, usability, affect) must be 

satisfied to ensure the best user experience. From the UX 

point of view, companies have to meet the needs of website 

visitors for their satisfaction in all three principles. 

A number of researchers have conducted studies on user 

experience and satisfaction [1, 4, 6, 7, 15, 16, 17]. In 

particular, Chen and Macredie [1] argue that the website 

meeting users’ needs derives their enjoyment and increases 

value of purchase. Zhang and Von Dran [7] also assert the 

importance of user satisfaction and propose a two-factor 

model for website design and evaluation by applying the 

motivator hygiene theory. They argue that well organized 

information of website can facilitate navigation and report 

unique results of their factor. Most criteria can be classified 

into motivator and hygiene factor groups. But, the factors 

related information have characteristics both motivator and 

hygiene. Petre et al. [15] develop an empirically grounded 

evaluation tool and integrate the perspectives and strategies 

of customer relationship management and HCI to 

demonstrate its assessment of the customer experience. 

However, they only focus on usability of interfaces and this 

does not seem to be sufficient to overall customer 

experience. So, they attempt to understand consumers’ needs 

and perceptions concerning service quality on shopping and 

travel websites. Wang and Zhou [6] apply opinion mining 

techniques to analyze the review data. They claim that their 

proposed evaluation approach, which is designed to 

understand customers’ reactions, is more effective than 

traditional website evaluation methods.

There are also many studies related to specific users [18, 

19, 20]. With the increasing needs in HCI for disabled users, 

One HCI study proposes a new evaluation method based on 

the website evaluation processes of disabled users to 

overcome the limitations of previous techniques [18]. A 

similar study formed two assessment groups comprising six 

disabled and six non-disabled people and analyzed the 

correlations between the accessibility and usability of a 

website in terms of the interaction between it and the users 

[19]. Both studies report that there are significantly 

differences between blind and sighted people. The specific 

problems happened to only blind users and some of the 

problems only encountered by sighted users because of 

visual effects in website.

The studies on UX can be divided into three categories 

with its principles: usefulness, usability, and affect. 

However, the majority of researchers conduct a study on 

usability with content or usefulness in their assessment 

criteria. 

ISO 9241-11 defines “usability” as the “extent to which 

a product can be used by specified users to achieve specified 

goals with effectiveness (Task completion by users), 

efficiency (Task in time) and satisfaction (responded by user 

in term of experience) in a specified context of use (users, 
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tasks, equipment and environments)” [21]. Dumas et al. [22] 

claim that “usability means that the people who use the 

product can do so quickly and easily to accomplish their 

own tasks”. Furthermore, Shneiderman [23] introduces a 

concept of “universal usability” as the state of “having more 

than 90% of all households as successful users of 

information and communications services at least once a 

week”. This notion of “universal usability” broadens the 

definition of “usability.”

A number of new methodologies, tools, and techniques 

are proposed to assess the usability of website and improve 

them [9, 11, 24, 25, 26, 27, 28, 29, 30]. The majority of 

them contains the criterion on navigation [11, 24, 25, 27, 28, 

29]. Cebi [25] proposes a new quality evaluation model and 

claims that the technical adequacy is the most important 

characteristic. It is a superordinate concept to include 

navigation, accessibility, speed, and system availability. 

Elling et al. [27] propose a new methodology for evaluating 

the websites. The website evaluation questionnaire that they 

propose has seven multi-dimensional structure (i. e., ease of 

use, hyperlinks, structure, relevance, comprehension, 

completeness, and layout). They argue that three dimensions 

(ease of use, hyperlink, and structure) are sub categories of 

navigation and these dimensions are associated with 

accessibility. 

On the other hand, Petre et al. [15] insist that, regardless 

of usability of website, customers can not be satisfied with 

website. In addition, Chi [26] suggests a predictive 

visualization model called “Information Scent” in order to 

improve web usability by uncovering patterns and defects in 

information accessibility. He argues that it would be helpful 

to understand the complex relationships between information 

producers and consumers by analyzing web content changes, 

connection structures, and site usage and visualizing the 

results. Dreze and Zufryden [31] develop a methodology for 

evaluating the design and effectiveness of promotional 

content based on six categories. The objective of their study 

is to evaluate website content, but they also investigate how 

to deliver the content to visitors. Empirically analyzing the 

websites of three Greek mobile phone service providers 

through the analytic hierarchy process, Moustakis et al. [28] 

propose a hierarchical framework for the assessment of 

websites quality with five categories such as content, 

navigation, design and structure, appearance and multimedia, 

and uniqueness. They demonstrate the relevance and 

usefulness are very important factor for website evaluation. 

Although many researchers have studied on usability, 

there are relatively a few research on usefulness of website 

especially dealing with content of it. In addition, most of 

these studies do not analyze actual content of website but 

assess it with dichotomous criterion [2, 7, 11, 32]. Robbins 

and Stylianou [2] investigate the content and design of 

global corporate websites. They define evaluation criteria 

based on content and design. But they recognize the content 

as a component. Baloglu and Pekcan [11] evaluate hotel 

websites in Turkey with marketing perspective. They utilize 

content analysis but analyze only whether or not the specific 

content exists. These dichotomy website evaluations, 

however, are not able to assess whether their message is 

well-delivered. 

Govers and Go [33] analyze content of website with 

pictures and text. They use frequency of content on images 

and words. This method also does not inform us whether 

derived keywords are well-delivered to the visitors or 

whether the content of website is appropriate or not. 

There are studies focusing on the ‘affect’, where 

researchers investigate the influence of website design on 

the user’s affect. Some researchers have analyzed how user 

perceptions of and satisfaction with websites differ 

depending on the users’ culture and gender and their 

response to website design elements such as color, shapes, 

and images [34, 35]. These researchers demonstrate that 

users prefer different colors depending on their culture or 

gender and that their perceptions and satisfaction also differ. 

These studies emphasize the importance of emotional 

factors such as user enjoyment and loyalty. Thielsch and 

Hirschfeld [36] studies aesthetic website evaluation and 

argue that user evaluation varies depending on the visual 

information provided. Ivory and Hearst [37] create a 

measurement tool called “quality checker,” which operates 

like the spell-checker of a word processor, and demonstrate 

an automated approach to improving website design that 

quantitatively measures the navigation graphics in website 

information. 
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3. RESEARCH FRAMEWORK

3.1 INTEGRATED USER EXPERIENCE

The main objective of HCI is UX. The conditions for 

optimal UX are usefulness, usability, and affect [14]. User 

satisfaction is one of a website designer’s goals [7]. We 

considered usefulness and usability as practical qualities and 

aesthetics as an emotional quality. 

We evaluated usefulness through content analysis. 

Because the quality of content is a significant factor in 

evaluating website usability [9], UX is an important part of 

determining website quality [16]. Many researchers who 

have performed website evaluation have used numerical or 

categorical variables as objects of evaluation. However, we 

evaluated website usefulness through content.

Figure 1. FRAMEWORK FOR WEBSITE 

EVALUATION

3.2 PHASES OF ASSESSING USEFULNESS

Figure 2. WEBSITE USEFULNESS EVALUATION 

STAGES

Our proposed approach to assessing the usefulness of 

companies’ websites consists of four steps shown in Figure 

2. For our data collection and analysis, we applied the 

methodology of Kim and Jeong [38], which offers a new 

method of social media analysis through opinion mining.

In the first phase, evaluators collect text content to assess 

the usefulness of the website. These raw data include HTML 

tags, special characters, and stop words. The second stage of 

our approach is pre-processing these data to analyze website 

content using natural language processing (NLP). After the 

purifying process, the website content is analyzed for 

usefulness. The third phase consists of two parts: analyzing 

the degree of the matching between keywords and website 

content and assessing the relevance of the keywords for 

website administrators and/or content developers. Most 

companies try to publicize certain content in order to convey 

a message. The last phase of website usefulness evaluation 

is reporting and visualizing the analysis results using visible 

deliverables. Practitioners can easily report and visualize the 

results using an R package. 

3.3 CONTENT ANALYSIS

Most studies on content analysis have used dichotomies 

to assess website content [2, 7, 11, 32], applying the 

subjective judgments of researchers or evaluators [4, 24, 27, 

28, 29, 39, 40, 41]. Many researchers have evaluated 

websites according to whether specific content is or is not 

there or whether it is accurate or not. The results of such 

evaluations reflect subjective assessments because the 

researchers selected evaluation factors they believed 

important based on previous studies’ experiments or surveys. 

Researchers have performed content analysis by 

measuring the frequency of certain images or text on a 

tourism website [33]. Other researchers have conducted web 

content analysis using a new mechanism evolved from 

previous studies [42]. They argued that insights into the 

characteristics of internal ranking mechanisms can be 

obtained through their method. To overcome the 

abovementioned limitations in earlier evaluation methods, we 

propose an objective evaluation method that analyzes text 

content and empirically determines whether the website is 

providing content to users effectively.
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4. CASE STUDY

4.1 CASE COMPANIES

We selected a company with a number of affiliates in 

Korea for our website content analysis. The case companies 

were chosen from among four affiliates with websites.

A is the website of a holding company that wants to 

enhance the company’s image by providing information such 

as its corporate philosophy, financial information, and social 

contributions. B is the website of a recruitment firm that 

uses the website to deliver information such as human 

resource systems and job opportunities to visitors 

considering joining the company; the website is also used to 

manage the overall recruitment process. C is the website of 

a firm that manufactures and sells both health and 

conventional foods. The website promotes their research 

development and quality control efforts and provides 

information about the health-oriented products they 

manufacture. Finally, D is the website of a firm that 

provides exercise program solutions. Their services are 

offered by professionals with expertise and qualifications. D 

offers a range of information on exercising and programs. 

Each company’s website has a different purpose (i.e., 

enhancing their image, promoting their products, providing 

information, or selling their services).

4.2 DATA COLLECTION AND ANALYSIS

The first stage of our analysis was collecting text content 

from the websites using a scraping software tool. We 

searched the entire body of the text, except for the top and 

left side of the menu bar, the address, and the information 

at the bottom. In the second stage, we purified the text 

content data collected from the websites. The data were 

refined using natural language processing (NLP) to remove 

HTML codes and special characters. For pre-processing, we 

used the R package and Excel. The numbers of words used 

in the analysis are presented in Table 1 below.

Table 1. WORD COUNT

A B C D

Extracted word 

count
22,014 3,203 6,600 10,595

After 

pre-processing

word count

14,551 2,709 5,416 8,906

The number of 

words used 

in the word cloud

1,455 270 541 890

We conducted the content analysis after modifying the 

dictionary to include specific words derived from the 

websites in the third stage. In the final stage, the content 

analysis results were presented in visualized outputs using the 

R package, which practitioners can easily understand and use 

in their decision making according to whether the message 

they want to deliver to website visitors is being effectively 

conveyed. The visualized outputs of content analysis are 

more easily understood than statistically rendered results.

4.3 RESULTS

Table 2 shows the matches for the keywords the website 

owners wish to deliver based on the website content. We 

calculated the matching degree of the keywords by 

determining whether each was included in the top 10% 

exposure frequency of each website. The matching degree of 

B was the highest and that of A was the lowest. A top 10% 

frequency is deemed good; we used the results to form the 

word clouds presented below.

Table 2. MATCHING DEGREE OF KEYWORDS

A B C D

No. of keywords 

of the owner
12 6 12 16

No. of Matching 

keyword 
7 6 11 12

Matching degree 58.3% 100% 91.6% 75.0%

We evaluated the four websites based on the relevance of 

the keywords and their matching degree as follows. The 

website evaluation consists of two steps. The object of the 

first assessment is the matching degree of the keywords. The 
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underlying rationale for this is that visitors should be 

receptive to the content of the website. A website must use 

certain words repeatedly because it is necessary to impact the 

user through them. When visitors skim through a website, the 

content does not remain in their memory, no matter how 

well-made the website is. The second object is the relevance 

of the keywords. If the keywords the website owners want to 

deliver to visitors are not important but merely menu names 

or other marginal items, it is clear that they did not care 

about the website content. Therefore, we evaluated whether 

they cared about matches between the keywords and their 

company’s website content. Website owners can determine 

whether content developers have performed their work 

properly by evaluating the adequacy of these keywords.

Table 3. WEBSITE EVALUATION RESULTS

Matching degree 
of keywords

Relevance of 
keywords

Website

High Appropriateness C

High Inappropriateness B

Low Appropriateness D

Low Inappropriateness A

4.4 VISUALIZED OUTPUT

The word cloud is a visualized deliverable showing the 

results of the text content analysis. The size and color of the 

words reflect the volume of the content; this allows business 

users to easily and intuitively understand the evaluation 

results [38, 43]. Figures 3, 4, 5, and 6 visualize the words 

extracted at high frequencies from each website. 

Figure 3. WORD CLOUD OF A

The most significant word relates to the subsidiaries and the 

parent company, because the companies’ histories, news, and 

social contribution activities are all related. As the website A 

was created not just for the subsidiary but for the image 

enhancement of the entire group. So, the content of A must 

provide visitors with information such as the management 

philosophy and social contribution activities by using many 

keywords such as “health,” “growth,” “society,” and “volunteer.” 

Figure 4. WORD CLOUD OF B

B is the website of a recruitment firm. So, their website 

largely features keywords consistent with its function, such as 

“recruitment,” “schedules,” “growth,” “interview,” and 

“confirmation.” However, some content did not appear clearly, 

such as information on the firm’s human resources, core values, 

and job-related information prospective employees would want 

to know. Thus, the content was not properly delivered.

Figure 5. WORD CLOUD OF C
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Figure 5 indicates that the main keywords for the health 

and conventional food company included “product,” 

“intake,” and “food.” This is understandable given the 

purpose of website C. This word cloud was derived because 

most of the content was product-related information. Website 

C delivered its content to visitors effectively since the word 

cloud was consistent with the information the website 

owners want to convey.

Figure 6. WORD CLOUD OF D

In Figure 6, the most significant keyword is “exercise.” 

As the firm that maintains website D provides exercise 

programs, much of the content on this website is related to 

exercise, but there is too much of it: the frequency of 

“exercise” is 2,803, almost 4.5 times that of “muscles” (its 

frequency is 628 and is colored yellow-green).

5. CONCLUSIONS

We selected four websites of a company with multiple 

subsidiaries in Korea and conducted a content analysis to 

assess their usefulness using text mining. We found that the 

company C designed its website properly to convert visitors 

into customers by providing necessary product information. 

Website B, for recruitment, is relatively effective. The 

content on D was also relatively useful. The content of A, 

however, did not effectively convey the information the 

website owner wanted to deliver or that visitors would want. 

Representing the results of the content assessment as word 

clouds allows the website owners to intuitively understand 

the evaluation results on the usefulness of their websites and 

use them in decision making. 

A number of researchers have proposed evaluation 

criteria, methods, and techniques for website assessment, but 

few studies have been conducted on usefulness assessments 

for websites, and the evaluation results are difficult to 

understand. Our approach enables a visual understanding of 

usefulness evaluation results. This study has several 

implications.

First, current study was performed objectively to assess 

website content. Although previous studies established 

evaluation criteria, they were subjective because the 

researchers had selected those evaluation criteria that they 

deemed important. Also they evaluated the criteria using 

their own judgment. By contrast, our evaluation method 

takes a more objective perspective. We only analyzed the 

text content of websites as it is.

Second, this study conducted content analysis. The focus 

of our assessment is the visible content that visitors can 

cognitively process through the website. We applied text 

mining for website content evaluation using unstructured text 

content data. Most studies on content analysis have 

employed dichotomies to assess website content, such as the 

presence or absence of certain items. And it is difficult to 

evaluate all of the content on a website. Also, these analyses 

often fail to analyze unstructured data to discover business 

insights. However, we empirically evaluated usefulness of 

content by analyzing them in response to the owner’s 

purpose to deliver message to website visitors. Thus, 

practitioners who take advantage of the evaluation method 

proposed in this study will be able to complete their content 

analysis by using our approach as a supplement to other 

website evaluation methods. 

Third, the visualized results demonstrated in this study 

can help business users understand their websites evaluation 

results. These outputs will be particularly valuable to the 

business practitioners who want to evaluate their website. 

Also, using the results of this study and performing the 

appropriate user test will allow them to evaluate their 

websites more effectively and practically.

Our study also has limitations. It does not measure the 

reactions of website visitors because we analyze only the 

content of the websites. We tried to analyze the keywords 
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that matched the characteristics of the websites and 

determine whether the keywords were what the owners 

wanted to deliver to visitors. However, doing so did not 

assess how the users (visitors) accepted the information the 

owners wished to deliver. This gap could be addressed 

through a heuristic or user testing with the evaluation 

method in future research.
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