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Abstract

The development of website technology has encouraged digital transformation in various sectors, especially in the
provision of information services. The website not only acts as a medium for delivering information, but also as a
means of interaction between service providers and users. However, there are still many institutions that have not
optimized the potential of the website to the fullest to build sustainable relationships with users. The result of this
research is the design of a Social CRM-Based Website Framework for Enhanced Information Services. The Social
CRM model enables two-way interaction, real-time feedback monitoring, and digital community management that
supports openness and active user participation. The application of this model is directed at optimizing information
services through improving the quality of communication, responsiveness, and personalization of content based on
user needs. The results show that the majority of users want a website that is easy to access, informative, and
integrated with social media, especially Facebook. The number of respondents in this study was 150 respondents,
and the application of the Quicksort Algorithm for data analysis. This study proposes a Social CRM-based website
framework to enhance user engagement in academic information services. Using the User-Centered Design (UCD)
method, the system was developed and evaluated through a System Usability Scale (SUS) with 106 users. The results
showed a usability score of 72 (Good). Integration with Facebook showed positive engagement, although data privacy
concerns were noted.
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1.  INTRODUCTION

The development of website technology has brought significant changes in various aspects of
life, especially in the dissemination of information [1][2][3]. Websites no longer function only as static
media, but have evolved into interactive platforms capable of providing a more dynamic user experience.
This transformation enables organizations, whether in the business, government, or education sectors,
to deliver information more quickly, precisely, and relevantly [1][4]. Therefore, optimizing website
technology is a crucial aspect in improving the quality of information services in the digital era.

One of the main challenges in managing information services is how to ensure user involvement
and satisfaction [5][6]. Modern users not only expect fast access to information, but also more
personalized and responsive interactions[7]. In this context, the concept of Social Customer Relationship
Management (Social CRM) is a relevant solution[8][9]. Social CRM is the development of the
traditional concept of CRM by adding elements of social interaction through social media and digital
platforms. With this approach, organizations can build closer relationships with users through more
interactive and data-driven communication [10][11][12].
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The Social CRM model combines technology, business processes, and data analytics to
understand user needs and behaviors more deeply. By leveraging data from various digital channels,
such as social media, forums, and websites, organizations can identify trends, respond to complaints,
and provide faster and more appropriate solutions[13][14][15]. This approach also allows for automation
of interactions, personalization of services, and increased effectiveness in information delivery. The
application of this model is also very potential in the context of information services to improve user
satisfaction [16][17].

In the digital era, optimal information services must be able to better meet user needs, both in
terms of speed, relevance, and quality of interaction [18][19]. Ineffective information delivery can lead
to a lack of user trust and decreased engagement in the digital ecosystem. Therefore, a Social CRM-
based approach to website management can add significant value [20][21][5]. By integrating analytics,
automation and social interaction technologies, information services can be tailored to user preferences
more accurately. As a result, organizations can create a better experience for users and improve the
effectiveness of information dissemination.

Optimization of information services based on Social CRM can be applied in various sectors,
including government, education, health, and business. In the government sector, for example,
responsive information delivery can increase transparency and public participation [22][23]. In
education, this technology can be used to increase student engagement and facilitate access to learning
materials. Meanwhile, in the business sector, Social CRM helps companies understand customer needs
and increase their satisfaction. Thus, the application of Social CRM in website technology is a strategic
solution to the challenges of modern information services[24][25][26].

This research aims to design a website technology framework that integrates Social CRM to
increase the effectiveness of information services[27]. The website design framework is not only a
medium for delivering information, but also able to build better interactions with users. This approach
will benefit various stakeholders in improving the quality of information services that are more adaptive
and user-centric. The developed framework design was tested in various scenarios to measure its impact
on improving information services. However, few studies have developed Social CRM frameworks
specifically tailored for academic departments in Indonesia.

The results of this study make a significant contribution in the field of website technology design
and Social CRM. The findings of this research are not only beneficial to theoretical development in the
field of computer science, but also have wide practical applications. The application of the resulting
model can be a reference for organizations that want to improve their information services through
technology-based approaches and social interactions. Therefore, the research results can be an

innovative solution in optimizing information services in various sectors

2. METHOD

The research methodology adopts a website technology development approach designed to
support the social customer relationship management (Social CRM) model to optimize information
services. It is imperative that researchers apply systematic and scientific mechanisms when conducting
research. The research framework helps in identifying key aspects of the research process as shown in
Figure 1.
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Figure 1. Research framework

2.1. Instrument Development

The questionnaire is designed to collect data from various important aspects that will be the basis
for developing the website framework design.

2.2. Instrument Testing

In testing the questionnaire instrument, 2 stages were carried out: (1) testing by experts; (2) testing
with a pilot test.

2.3. Data Collection

Data collection is done by distributing instruments to respondents online. The population in the
study were active students majoring in information systems totaling 908 students. Sample determination
using stratified random sampling technigue with the following formula:

N
n = m (1)

Description:

n = number of samples
N = total population

e = sampling error rate

The margin of error for sampling that can be tolerated and which is taken if the population is more
than 100 people is 10%. So that the minimum number of respondents in this study was 90.079.

"= 908
~ 14908 (0,1)2
908
" 10,0800

n = 90,079

In this study, there were 150 respondents, above the minimum number of responses.
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2.4. Data Analysis, Quicksort Algorithm

In this study, data was collected online through the Google Form platform with 150 respondents.
Respondents provided responses to a questionnaire designed to measure their experiences, preferences,
and expectations regarding the Website. After the data collection process is complete, data analysis is
carried out to obtain more structured results. The analysis method used in this research is the Quick Sort
algorithm, which is known as one of the efficient sorting algorithms. The process begins by selecting
the 'pivot' element of the array, then rearranging the other elements so that all elements smaller than the
pivot are in front of it and the larger elements are behind it. Once the partitioning is done, quicksort
recursively applies the same method on smaller and larger sub-arrays.

2.5. Prodoce a design framework
The framework built as a result of this research.

RESULT

3.1.  Instrument Development

The process of making research instruments by formulating the variables measured based on the
research objectives, namely to evaluate the use of the website and user expectations of the features
available. The instrument was formulated in the form of a questionnaire consisting of four main
variables, namely: (1) demographic information; (2) expectations of website features; (3) views on
social media integration; and (4) intention to use the website. Each variable is measured through a series
of questions relevant to the research subject. The following table 1. Research Instruments

Table 1. Research Instruments

Variables Instruments Code
Demographic i D1
Information . Are you an Information Systems student?

2. Have you ever accessed the department website? D2
D3
3. Gender
D4
4. Age
D5
5. Class
6. Frequency of Visiting the Current Department D6
Website
7. 1 hope that the website provides easy access to
academic information (lecture schedule, final project Fl
procedures, practical work procedures)
Expected 8. The discussion forum feature between students is F2
Website very important to me
Features 9. I want a direct communication feature with lecturers F3
through the website
10. I want a communication feature with other students F4
through the website
11. I want a communication feature with the admin and F5
department leaders through the website
12. I want to be able to access lecture materials online F6
through the website.
13. Notifications and reminders about the schedule F7
would be helpful to me
14. Attractive visual design will improve my experience F8

in using the website.
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15. Easy and intuitive navigation is important for F9
comfortable use of the website.
16. I want the department website to be well accessible F10

through mobile devices (responsive)
17. Integration of the department's website with social

media will make it easier for me to get the latest I
information.
Views on 18. I support the integration of the department website 2
Social Media with Facebook.
Integration 19. I feel that social media integration will increase my I3
interaction with the department.
20. I am concerned about data privacy with the 14
integration of social media on the website
21. Social media integration can disrupt my focus on 5
accessing academic information.
22. I intend to use the new department website regularly. N
23. 1 will utilize all the features available on the website N2
Website . . . N3
Intention to 24 lamwilling to recommend the website to my friends.
Use 25. 1 believe that the new website will help in academic N4
activities

3.2.  Instrument Testing

Instrument testing was carried out in two stages, namely, testing by and pilot testing.

a. Results of expert testing
The research instruments were first validated by two experts. This validation aims to ensure that
the questionnaires used have content validity and can accurately measure the objectives that
have been set in this study. The validation process included a review of the suitability of the
questions to the research objectives, language clarity, and content relevance. With this
validation, the instruments used are reliable in the data collection process.

Table 2. Instrument Validation Results

Expert
Relevance Expert In I-
Code Expert Expert A griement CVIl Category

1 2
D1 3 4 2 1.00 Valid
D2 3 4 2 1.00 Valid
D3 3 3 2 1.00 Valid
D4 3 3 2 1.00 Valid
D5 3 3 2 1.00 Valid
D6 3 4 2 1.00 Valid
F1 3 4 2 1.00 Valid
F2 3 4 2 1.00 Valid
F3 3 4 2 1.00 Valid
F4 3 4 2 1.00 Valid
F5 3 4 2 1.00 Valid
Fo6 3 4 2 1.00 Valid
F7 3 4 2 1.00 Valid
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F8 3 4 2 1.00 Valid
F9 3 4 2 1.00 Valid
F10 3 4 2 1.00 Valid
11 3 4 2 1.00 Valid
12 3 4 2 1.00 Valid
13 3 4 2 1.00 Valid
14 3 3 2 1.00 Valid
15 3 3 2 1.00 Valid
N1 3 4 2 1.00 Valid
N2 3 4 2 1.00 Valid
N3 3 4 2 1.00 Valid
N4 3 4 2 1.00 Valid

3.3.

b. Test results with pilot testing
Pilot testing was conducted involving 30 respondents. Through this stage, potential problems
such as unclear questions or irrelevant responses can be identified and corrected before the
instrument is used on a wider scale. The results of this pilot testing provided important feedback
to improve the overall quality of the research instrument.

Table 3. Results of Pilot Testing Variable Expectations of Website Features
Cronbach's Alpha | N of Items

944 10

Based on Table 3, the Cronbach's Alpha value of .944 indicates that the reliability level is very
high. This indicates that the items in the instrument are very consistent. This value indicates that
it is very suitable for use in this study.

Table 4. Pilot Testing Results of the Views on Social Media Integration Variable
Cronbach's Alpha | N of Items

.899 6

Based on Table 4, the Cronbach's Alpha value of 0.899 indicates a high level of instrument
reliability. This instrument consists of 6 items, and this value indicates that the items in the
instrument have very good consistency to measure the intended variables.

Table 5. Results of Pilot Testing of Website Intention to Use Variables
Cronbach's Alpha | N of Items

.883 4

Based on Table 5, the Cronbach's Alpha value of 0.883 indicates that the instrument has a good
level of reliability. This instrument consists of 4 items, which are consistently able to measure the
intended variables with high reliability. Based on the pilot testing results, the research instrument
shows a high level of reliability with a Cronbach's Alpha value of 0.880. This shows that the
instrument used has good internal consistency in measuring the variables tested.

Data Collection
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Data collection was conducted online using Google Forms as the platform for data collection. The
guestionnaire was opened to respondents from July 28 to October 29, 2024. The number of respondents
was 150 respondents.

3.4. Analisis data, Algoritma Quicksort

After the data collection process is complete, data analysis is carried out to obtain more structured
results. The analysis method used in this research is the Quick Sort algorithm, which is known as one of
the efficient sorting algorithms. The Quick Sort algorithm is attached below.

Quicksort(A,low,high)
if low < high then
Pi = Partition(A,low,high)
Quicksort(A,low,Pi - 1)
Quicksort(A,Pi + 1,high)

Partition(A4,low,high)

Pivot = A[high]

i=low-1

forj = low to high - 1 do

if A[j] < Pivot then

i=itl
Swap(A[i], A[j])

Swap(A[i + 1],A[high])

returni + 1

The Quicksort algorithm is one of the sorting methods that uses a “divide and conquer” approach
to organize elements in an array. It works by dividing the array into two sub-arrays based on a key
element called the pivot. Elements smaller than the pivot are moved to the left side of the array, while
larger elements are placed on the right side. Once this partitioning process is complete, the algorithm
recursively sorts the sub-arrays on both sides of the pivot. This recursive process continues until each
sub-array consists of only one element or is empty, indicating that the sorting is complete. In this way,
Quicksort can produce efficiently sorted arrays, and due to its adaptive nature, it is often used in practical
situations that require sorting large amounts of data. The existing quicksort algorithm is then
implemented into the python programming language. From the data that has been processed, the
following table is obtained:

Table 6. Quicksort Results in Table Form

Majority Majority

No. Question Mean Answer  Percentage

1. I expect the website to provide easy

. . 3.03 3 39.33%
access to academic information
2. The d1scps51on .forurn feature between 595 3 33.33%
students is very important to me
3. I want a direct communication feature 0
with lecturers through the website 2.97 2 33.33%
4. I want a communication feature with o
other students through the website 3.03 3 39.33%
5. I want a communication feature with the
admin and department leaders through 3 3 32%

the website
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6. I want to be able to access lecture
materials online through the department 3.01 3 40%
website

7. Notifications and reminders about

0

schedules would be very helpful to me 2.93 2 32%

8. An attracFlve Vl.sual .d651gn will improve 3.01 3 42.67%
my experience in using the website

9. Easy and intuitive navigation is o
important for comfortable website use 2.97 3 35.33%

10. I want the department website to be well
accessible through mobile devices 2.95 3 38%
(responsive)

11. Integration of the website with social
media will make it easier to get the latest 3.75 4 32%
information

12. 1 support the integration of the website 375 4 35.33%
with Facebook

13. Integration with other social media
(Instagram, Twitter) will provide more 3.11 3 36.67%
benefits

14. I feel tha.Lt soc1a! media integration will 376 4 33.33%
increase interaction

15. 1 am concejrn.ed aboqt data privacy Wlth 3.09 3 34.67%
social media integration on the website

16. Social media integration can disrupt my 598 3 329

focus on accessing academic information
17. lintend to use the new website regularly 3 3 32.67%
18. I will utilize all the features available on

0
the website 2.98 3 38%
19. Tam Wl.lhng to recommend the website 3.08 3 32.67%
to my friends
20. I believe that the new website will help 3.03 3 31.33%

in academic activities.

3.5. Prodoce a design framework

Based on table 6, there is a significant positive trend towards social media integration on the
website. The majority of respondents agreed that integration with social media would make it easier for
them to get the latest information, with an average score of 3.75 and 35.33% of respondents supporting
integration with Facebook in particular. In addition, integration with other social media platforms such
as Instagram and Twitter were also considered to provide additional benefits, although the level of
agreement was slightly lower with an average of 3.11. Respondents also felt that social media integration
could improve their interaction with the department, indicated by an average score of 3.76 and a majority
percentage of 33.33%.

However, there are some concerns that need to be addressed regarding this integration. About
34.67% of respondents expressed concerns about data privacy due to social media integration, with an
average score of 3.09. In addition, 32% of respondents felt that social media integration could disrupt
their focus on accessing academic information, which is reflected in the average score of 2.98.
Nonetheless, the intention to regularly use the new website remained fairly stable with an average score
of 3 and a majority percentage of 32.67%.

Overall, the integration of social CRM on the website shows great potential in improving
information access and interaction between users. However, to ensure successful implementation, it is
important to address privacy-related concerns and ensure that social media features do not distract users
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from the main academic objectives. Thus, a balanced approach between benefits and risk mitigation will
increase acceptance and effective use of the new website. From the data analysis, the design framework

is as follows.
SOCIAL CRM Based
Information Systam

Academic Student Forum ‘Social CRM Lecturer List

Home

MNews Portal General | Conversa tion Forum

Integration of web data with

Academic Guide Socisl Media

Figure 2. Design framework

Based on Table 6, the majority of users visit the website with moderate frequency (48.87%) and
rate ease of access to academic information as the most important feature (63.91% with an average score
of 4.58). In addition, interactive features such as chat and forums and social media integration also
received significant attention.

These results show that users have diverse needs in using the website, ranging from easy access
to academic information to attractive visual displays, as well as integration with social media to increase
interaction. In addition, the majority of respondents rated the importance of easy-to-use UI/UX design
and the desire to integrate with social media, especially Facebook. Therefore, at this stage, understanding
user needs that focus on ease of access, visual experience, and connection with social media is a priority
in developing a system that is responsive to user needs.

Through this understanding, the development of the user interface can better match their
expectations and interaction habits, which will ultimately increase user satisfaction and engagement
with the website. This step aims to identify and define the specific needs of the users that will be
implemented in the developed system. User needs are important aspects that must be met in order for
the system to function as expected and meet user expectations. In this process, data and information
from the user analysis stage that has previously been carried out become the main foundation in detailing
the needs of the system.

3.6. Testing the design framework

In testing the design framework using the System Usability Scale method. The System Usability
Scale method is carried out using Microsoft Excel and calculated based on SUS rules. Data processing
in this study begins with an odd number of questions the scale value is reduced by one and for questions
with even numbers five minus the scale number. Furthermore, the number of values is multiplied by 2.5
to get the overall SUS value. After that, the average or mean value of the overall SUS score obtained is
calculated. In this study, the total respondents obtained were 106 respondents. The following are the
results of the SUS calculation, as in table 7.
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Table 7. SUS calculation

Calculated Score

QL Q2|Q3|Q4|Q5|Q6|Q7|Q8|Q9| Q10

Score

(Total x 2.5)

70

70

75

70

70

80

70

75

73

70

70

68

70

78

70

78

68

75

68

70

75

68

70

78

80

78

70

65

Total

28

28

30

28

28

32

28

30

29

28

28

27

28

31

28

31

27

30

27

28

30

27

28

31

32

31

28

26

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
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70

80

73

68

70

73

70

65

73

73

65

70

68

70

73

68

78

70

78

78

70

68

65

70

65

73

73

68

78

73

80

28

32

29

27

28

29

28

26

29

29

26

28

27

28

29

27

31

28

31

31

28

27

26

28

26

29

29

27

31

29

32

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.
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91. | 4 | 2 | 3 |3 |4 |4 |3]|4]|2 2 31 78
92. | 3 |13 |4|4|3|3]|3]3 1 28 70
93. | 3|13 |3 |44 |3]|4]3 1 29 73
94. | 4 | 2|2 | 4|43 |3]|4]|2 2 30 75
9. | 3|12 3|44 |3]|4]3 1 28 70
9%. | 4 1 3 4 4 3 3 4 2 2 30 75
97. | 4 2 2 3 4 4 3 4 3 1 30 75
98. |4 | 1|2 |4|3]4|3]|3]|3 2 29 73
9. | 3 3 (4|14 ]13|3]|3]3 2 29 73
00| 3 | 1 | 3| 4|3 |3 |2]|4]3 2 28 70
101. | 3 1 2 4 4 4 3 3 2 1 27 68
102. | 4 1 3 4 4 4 3 3 3 1 30 75
103. | 3 | 2 | 3|3 |4 |4 2|33 2 29 73
104. | 4 2 3 4 4 3 3 3 2 2 30 75
105. | 3 2 2 4 3 3 3 4 3 2 29 73
106. | 4 1 2 4 3 3 3 4 3 2 29 73
Average score (Final Result) 72

After the calculation, the average SUS value is 72. To determine the SUS results in the form of
user acceptance levels, there are several ways that can be used, namely based on the interpretation of
rank comparisons and can be in Figure 3.

Detractor Passive Promoter
NPS:
Mar
Acceptable: Not Acceptable larginal Acceptable
Worst Imaginable Poor OK Good Excellent Best Imaginable
Adjective:
Grade: F D c B A

| | | | | |
sus score: 0 0 20 30 40 50 60 70 80 90 100
Figure 3. SUS Score Interpretation Scale

There are four perspectives used to determine the results of the SUS method score value calculation,

namely:

1. NPS (Net Promoter Skor)
The NPS value indicates how likely users are to recommend the tested product. NPS has three
categories: detractor, passive, and promoter. The NPS of website development falls into the
“passive” category.
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2. Acceptability
Acceptability ranges consist of 3 parts, namely not acceptable, marginal (low and high) and
acceptable. Acceptability is used to assess the extent of user acceptance of a system. Website
development falls into the “Marginal High” category, which means that it is marginally high.

3. Grade Scale
Grade Scale is used to determine the level of grades consisting of letters A, B, C, D, E, and F. If
the website development is converted to letter grades, it is in the “C” grade category.

4, Adjective Rating
Adjective Rating is used to determine the rating of a system. Adjective Rating involves an
assessment at various levels, namely worst imaginable, poor, ok, good, excelent and best
imaginable. For Adjective Rating, the SUS score for website development falls into the “Good”
category.

4.  CONCLUSION

This research successfully developed a website framework design with the concept of Social
Customer Relationship Management (Social CRM) that is able to post from the website to Facebook
and vice versa. Although Facebook integration is not fully automated and public due to legal constraints,
the website framework design has met the research objectives by applying the User Centered Design
method in UI/UX development. The results of usability testing using the System Usability Scale (SUS)
show an average score of 72, which means the website has “Good” usability and is well received by
users.
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