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ARTICLE INFO ABSTRACT

This research aims to analyze the similarity of the Information Technology
Education curriculum at several Institutes of Teaching and Educational Science
and universities in Indonesia. Descriptive exploratories Research which is to
execute a university that has Information Technology Education Study Programs
and discover variable value, answers the problems in this research. Semester
Program Plans (RPS) on Multimedia courses on average are in each study
program in 18 Universities. The calculation uses SPSS version 26 using
multidimensional scale analysis. The Euclidean Distance table used shows the
stress value = 0.00197 or 0.197% less than 2.5% so it is categorized as 'PERFECT'.
Several courses lead to pure informatics, so when compared to other universities
informatics leads to education, for example in case studies using Multimedia
courses, in some universities the final project leads to short filmmaking, while at
UM and UB making applications even though it is limited to basic program and
the appearance of UI/UX. The implication of this research is to give information
on how the similarity of curricula for future policy.

Keywords: Vocational education, multidimensional scaling, Euclidean distance,
Multimedia.

INTRODUCTION

Vocational education has a very important role in the industrial world because graduates are very much needed.
Why is it needed? because the vocational education curriculum is in line with the industry. The role of industry
is to provide input from material and curriculum elements so that education output is more focused[1].
Students' adaptability is needed in line with the concept of transferability skills. The stakeholder's expectation
it students who are or have finished multimedia courses can be able to work with teams or independently in
completing multimedia projects, not all curricula in the information education study program provide the same
material, so it is necessary to know the strength map of each study program.

In classroom research, this study examines the human and social aspects of technology-based transformation.
Understanding the study of material culture, visual culture, the environment, and other fields that have made
advances in examining the connections between technology, capitalism, and cultural studies is essential to
understanding how the digital age is changing. For instance, the University of Technology and Design (SUTD)
in Singapore has developed a program that connects Southeast Asian studies with engineering and design[2].
In line with the development of technology used in industry, it is necessary to map the fields of vocational
education[3] that will be developed. For example, area A has video and audio output, while region B has a more
complete output, so there is a trend that companies will take workers from areas outside their region because
they have more complete competence[4].

The problem of the Association of Information Technology Education (PVKTII) needs the synchronization or
similarity of perceptions so that there is a similarity in the objectives of the information technology education
study program, even though it requires local characteristics or wisdom in each study program. In fact,
multimedia courses in each university have different curriculum content.

The vision and mission of the PVKTII association as an Enabler, Adhesive and Enhancing Quality of Indonesian
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Informatics and Computer Higher Education and deliver all Study Programs and Universities in the field of
Informatics and Computers to achieve minimum accreditation of GOOD in 2022. Its missions include: (1)
fostering and developing the capabilities of universities and informatics and computer study programs, (2)
fighting continuously for the existence and standards in the fields of informatics and computers, (3)
collaborating efforts with the government in the development of policies and programs for higher education in
informatics and computers, (4) pioneering and collaborating efforts with parties who have the same or aligned
goals, government or private, domestically or abroad, (5) make efforts to set standards related to higher
education in informatics and computers, (6) improve the quality of higher education in informatics and
computers, research and development of Informatics and computer sciences, and related sciences. So, the
equalization of perceptions in the development of study programs has distinctive characteristics in accordance
with local culture. The above statement can be seen on PVKTII's official website at https://www.pvktii.or.id/
can be summarize that By attaining a minimum certification of GOOD in 2022, the PVKTII organization hopes
to improve the caliber of higher education in Indonesian informatics and computers. In addition to
guaranteeing culturally responsive study programes, its goals also include building university skills, advocating
for standards, working with the government, defining standards, and increasing the quality of higher education
in informatics and computer sciences.

The thing that needs to be considered is that information technology and / or informatics education is a study
program that focuses on the field of education with engineering content. So, it is actually an advantage for this
study program, because the engineering material is wrapped by education. So that graduates can enter the
world of teaching in the field of engineering, especially information computer science and/or informatics.
This study was conducted with the intention of mapping out or identifying curriculum commonalities, with a
focus on the multimedia theme. Differential Dimension Scaling (MDS)[5] is a statistical method that can be
used to analyze the effect of several variables on other variables at the same time. Based on this research, will
provide preliminary information related to the characteristics of Multimedia courses in each study program.
Multimedia subjects are interesting to choose in this study because (1) they are mandatory courses in the study
program, although the naming is different but the material has some of the same average, (2) including the
field of science that is used as a expertise program at SMK between other software engineering, multimedia,
and computer network expertise programs, but along with the development of the independent learning
curriculum, multimedia has changed to a Visual Communication Design expertise program.

There has been no research that tests the similarity of the curriculum in the information technology /
informatics education study program, so that it becomes an opportunity to be researched and the results can
be used as a reference in decision policy making.

1.1 Multidimensional Scaling (MDS)

1.2 A statistical technique called multidimensional scaling (MDS) can be used to examine the simultaneous
effects of multiple factors on other variables[6]. That is the official sentence, that MDS fits the description,
double scaling. Similar to a quadrant that often consists of only X and Y, this MDS can arrange particular
subjects using a variety of criteria in order to classify them as good, fair, or awful and to compare them to one
another[7]. For example: when you want to know the potential for curriculum development for Multimedia
courses at various public and private Institutes of Technological and Vocational Education (LPTK) universities
such as Universitas Negeri Surabaya (UNESA), Universitas Pendidikan Ganesha (UNDIKSHA), Universitas
Negeri Gorontalo (UNG), following that, the supporting variables are gathered and can be divided into four
groups: learning outcomes, resource potential, study program performance, and infrastructure support. All
variables were categorized and then collectively mapped to the three LPTKs. The expected results of the MDS
are to be able to find out which of there are more suitable for curriculum development for Multimedia courses.
They can be categorized as good, sufficient, or lacking for curriculum development for Multimedia courses. In
this study, the assessment used the Transferability Skills assessment, which is a parameter for future work
policies, because issue regarding the work skills of graduates is needed to meet the needs of the formation of
qualified graduates. One method that can be used to improve transferable ability is project-based education,
which involves active and participatory experiences of students based on the local wisdom of their respective
regions.

1.2. MDS Metrics based on Inertia
The percentage of diversity (inertia) used as a measure of the quality of the mapping is calculated by[5]:

= (1) s @

The greater the inertia value, the smaller the error between the distance and the similarity value of the space
presented.

1.3. MDS Metrics based on Stress

Is a metric that determines whether an item configuration as points in dimension q is good or not? Stress is a
measure of error in computer calculations using ALSCAL (Alternative Least Square Scaling) (Lack of fit or
error). The lesser the stress value, the smaller the error between the space's distance and similarity value will
be indicated.[77]. Based on the goodness table Multidimensional Scaling results.
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Table 1 the goodness of MDS results[5]

STRESS CRITERIA
>20% Less

10% - 20% Enough

5% -10% Good

2.5% - 5% Very good
<2.5% excellent

S To ascertain whether the MDS output is sufficient to represent the combination of variables used, stress and
determination / R squared is utilized. R squared is considered positive if the value is increasing greater or closer
to 1, whereas the stress value is considered good if the value is getting smaller or closer to 0.. Analysis Uses: (1)
Get the relative position of an object compared to other objects. In many cases, business strategy is used for
determining competitors and benchmarking; (2) Performing object grouping, an alternative to cluster analysis.
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Figure 1 Multidimesional Scaling Analysis

Types of MDS Based on the scale of the data, MDS can be divided into (1) MDS metric if the data scale is interval
or ratio (this study uses MDS metric); (2) Non-metric nonmetric MDS if the data scale is nominal or ordinal.
DISTANCE MATRIX Based on the Euclidean distance formula, we get a Distance Matrix that states the distance
between pairs of objects that may occur.
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1.4 Transferability Skills

The abilities, knowledge, and competencies known as transferability skills can help someone land and keep a
job, grow professionally and adapt to change, find another job if they decide to leave, and go back to the
workforce, posits that in the analysis of transferability there are three main levels, namely: (1) the macro level,
work is a structurally strategic part, the shift in system-level capitalism, and how the framework of the
education system is coordinated; (2) the level of meso, employment opportunities and employment of persons
related to activities mediated by the institution are strategic in education; and (3) the micro level is a way of
working that is at the level of the person and its subjective relationships, psychosocial dynamics, individual
profiles, and background. Actually, attribute of transferability skills include (1) communication skills[8][9]; (2)
problem-solving skills[10][11]; (3) critical thinking skills[12][13]; (4) the severity of the presentation
skills[14][15]; (5) decision-making skills[16]; (6) teamwork skills[17][18]; (7) learning skills[19][19]; (8)
adaptability skills[20][21]; (9) skills of working with equipment[21][22]; (10) career skills[23][24]; (11)
leadership skills[11][25][26]; (12) project management skills[27][28]; (13) team management skills[18][29];
(14) time management skills[30][31]; (15) skills in using information technology[32][33]; (16) skills to value
diversity[34][35]; and (17) negotiating skills[18][36]. Then the above attributes are applied to each of the
research projects.

The perception of students in the development of work skills that is very prominent is teamwork and the
importance of the concept of work readiness [37]. Yidan Wang (2012), Certain competences, skills, behaviors,
attitudes, collaboration, and social responsibility can be developed in secondary education, including
vocational education, enabling one to engage in economic knowledge, contribute to social cohesiveness, and
become a responsible citizen. The capacity to create, share, and apply knowledge that supports economics can
be acquired through higher education.

Building a flexible educational system, modernizing, and developing the necessary skills, and enhancing work
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conditions are three crucial aspects of maximizing human resources (Figure 2). A flexible system adapts to
changing conditions by giving students what they need, fostering the necessary knowledge and abilities, and
making learning more accessible. In addition to preparing students for higher-level study, education also serves
to point students and workers in the direction of the workforce.

A flexible structure, as shown in Figure 2, enables the educational system to adapt to the demands of shifting
talents, such as soft skills and collaboration. Flexibility makes it possible for companies and outside parties to
contribute to the creation of curricula and internship opportunities. The demand for talents is not always met
because of the imbalance between supply and demand. differences between the demand for and supply of skills
(Figure 2). The five job titles that are challenging to fill are as follows: (1) trading; (2) sales representatives; (3)
technicians, (4) engineers; and (5) accounting and finance staff.
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Figure 2 Tripathite Learning Framework[38]

1.5 Multimedia Course

Multimedia is one of the courses in STEM education, this transformation is triggering an increase in identity
diversity in global cultures, many countries are developing for STEM education at the expense of language and
cultural learning, including area studies that are important for diversity. The era of disruption presents
challenges for multimedia courses to develop in accordance with the local culture of the region so that they can
be accepted by the local community[2].

Since photography, audiography, videography, graphics, and animation are all studied under the science of
multimedia, every material already has multimedia content. [39][40][41]. Although multimedia is more
commonly recognized as interactive media, it is increasingly essential to every branch of study due to the
destructive times we are living in. The creation of multimedia learning tools can help students who engage in
higher order thinking to think more creatively, understand concepts better, and enjoy learning so that they are
well-liked by everyone. Although multimedia is more commonly recognized as interactive media, it is
increasingly essential to every branch of study due to the destructive times we are living in. The creation of
multimedia learning tools can help students who engage in higher order thinking to think more creatively,
understand concepts better, and enjoy learning so that they are well-liked by everyone. [42][43][44].
Photographic capabilities, audiography content development skills, graphic design skills, video content
creation skills, and animation skills were the types of content employed as the basis for this study. Then the
skills above are combined with transferability skills so that the learning content of multimedia courses is really
based on 21st century skills.

Various kinds of multimedia course curriculum designs in universities in Indonesia indicate the local policies
of the area where the university is located. This is a problem that needs to be researched to find out the
similarity of multimedia course material in the information technology education study program or the like.

RESEARCH METHOD

Descriptive exploratories Research which an exploratory approach to executing a university that has
Information Technology Education Study Programs. A descriptive approach to discover variable value and
answer the problems in this research. Based on the quadrant analysis of the configuration map image of
universities that have Information Technology Education study programs. Multimedia subject materials
studied include photography, audiography, videography, animation, and graphic design. The calculation uses
SPSS version 26 using multidimensional scale analysis.

The data collection techniques carried out are (1) field research, namely interviews, preliminary studies to find
research problems and questionnaires related to multimedia subject matter. The research was carried out by
means of observation and interviewing the head of the study program as well as lecturers who teach Multimedia
courses at several universities that have S1 Information Technology and or Informatics Education study
programs. Data in the form of response results based on questionnaires and test results of student project
results of course content such as photography, audiography, videography, animation, and graphics, thenthe
iolah becomes data that is analyzed leading to whether there are similarities in content in multimedia courses.
For sampling using a non-probability sampling technique with purporsive sampling. The population is in the
form of 790 students from 18 information technology/informatics education study programs, who have been
or are currently participating in Multimedia courses. Multimedia subject materials studied are limited to
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photography, audiography, videography, animation, and graphic design. The curriculum is in the form of RPS

and the output of the course compared to each study program studied.

Based on the quadrant analysis of the configuration map image of LPTK and universities that have Information

Technology Education study programs. Multimedia subject materials studied include photography,

audiography, videography, animation, and graphic design. The calculation uses SPSS version 26 using

multidimensional scale analysis (MDS).

It can be seen that the pattern of closeness between universities is as follows: Universitas Trunojoyo Madura

(UTM), Universitas Pendidikan Ganesha (UNDIKSHA) in Bali, Universitas Negeri Gorontalo (UNG) in

Gorontalo North Sulawesi, Universitas Negeri Padang (UNP) in South Sumatera, Universitas Negeri Medan

(UNIMED) in North Sumatera, Universitas Negeri Makassar (UNM) ini South Sulawesi, Universitas Negeri

(UM) in East Java, Universitas Brawijaya (UB) in East Java, Universitas Negeri Yogyakarta (UNY) in Central

of Java, Universitas Negeri Manado (UNIMA) in North Sulawesi, Universitas Negeri Semarang (UNNES) in

Central of Java, Universitas Negeri Surakarta (UNS) in Central of Java, Universitas Muhammadiyah Surakarta

(UMS) di Central Java, Universitas Pendidikan Indonesia (UPI) in West Java, Universitas Negeri Jakarta

(UNJ) in Jakarta, FKIP Universitas Lampung (FKIP-UNILA) in Sumatera, UM-TASIKMALAYA ini West of

Java, Universitas Negeri Surabaya (UNESA) in East of Java. Statistics that are related to multidimensional

analysis, among others: (1) Similarity judgments, i.e. mclosely all possible brand pairs or other stimuli within

the limits of their similarity using the Likert scale, (2) Preference ranking, i.e. sequence of ranking brands or
other stimuli ranging from the most preferred to the least preferred. This detention center was obtained from
respondents, (3) Stress, which is a measure of model incompatibility. The higher the stress value, the less in
accordance with the resulting model, (4) R-squared, i.e. i.e. squared correlation indicating the proportion of
variance optimality of scale data that can be applied by MDS. This is a measure of the difficulty of the model,

(5) Spatial map, i.e. mexplaining the relationship between brands or other stimuli that are described as

geometric relationships between points in multidimensional space, (6) Coordinate, that is, indicating the

position of the brand or a stimuli in a spatial map, (7) Unfolding, that is, therepresentation of the brand and
respondents in the same space.

Multidimensional Scaling (MDS) analysis deals with creating a graph (map) to describe the position of an object

with another object, based on the similarity of these objects. The step using MDS as figure 2:

1) Assign many points to the coordinates of an n-dimensional space. Two dimensions, three dimensions, or
higher could constitute an N-dimensional space (at least in theory; 4-dimensional spaces and beyond are
hard to represent). The orientation of the coordinate axes is mostly decided at random by the researcher.
For maps such as the one in the above simple example, axes representing east/west and north/south
directions make the most sense.

2) Find the Euclidean separations between every two points. The Euclidean distance is the "as the crow flies"
straight-line distance in Euclidean space between two points, x and y. It is a little trickier to compute with
the Pythagorean theorem in n-dimensional space (c2 = a2 + b2). See "Euclidean Distance in n-dimensional
space" for more details. The result of this is the similarity matrix..

3) Examine the stress function and compare the original input matrix and the similarity matrix. Stress
measures goodness-of-fit based on length differences between expected and actual distances. In his early
MDS work, Kruskal said that fits that are almost zero are excellent and that anything above should be
considered "bad.". More recent writers propose basing stress assessment on the accuracy of the distance
matrix and the number of items in that matrix.

4) If required, change coordinates to reduce stress.

Figure 2 Step Using Multidimensional Scalihg

RESULTS AND DISCUSSION
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Based on interviews from several heads of study programs and lecturers who teach Multimedia courses at
several universities that have Information Technology or Informatics Education study programs, as well as
response results. Also, point out the significance of the results and place the results in the context of other work
and theoretical background. Analysis based on quadrants in the image of the LPTK University configuration
map above can be seen the pattern of closeness between universities as follows:

Table 2 University Quadrant Group

Quadrant University

Group I UNS, UMS, UPI, UNJ, UNESA,UNY, UNIMA

Group II UNNES, UM_TASIKMALAYA, UNM

Group III UTM, UNDIKSHA, UNG, UNP, UNIMED,
FKP_UNILA

Group IV UM, UB

Table 2 describes the grouping of curricula that have content capabilities, in this case, the Multimedia subject
with photography, audio, video, animation, and graphic[45] content as in table 3, which is taken from the
results of statistical processing in Figure 3.

The smaller / closer the distance, the closer the similarity of the material being taught, from the configuration
map above, which have very close similarities are UNS, UMS, UPI, UNJ, UNESA, UNY, and UNIMA in
Quadrant 1. The seven universities have something in common, based on the results of interviews and
curriculum data collection from the head of the study program and from the official website stated that UNS,
UMS, UPI, UNJ, UNESA, UNY, and UNIMA have almost the same vision in the Multimedia course in the field
of audio-visual.

Table 3 Curriculum data for multimedia courses
No  Multimedia  Photography Audio Video Animation Graphics

I UNESA 223 238 1.7 6Y.3 5
2 UNJ 247 247 9.7 70,1 0.1
3 UNNES 16 256 1.7 6R.7 177.9
4 UNS 239 26.6 1.1 av.7 146.8
S UNG 17.2 258 1.9 66.7 400.3
UNDIKSHA id 25.1 15.2 7.1 403
T UM 455 274 18.1 736 301
8  UNP is 253 143 73.7 3009
9 UM 112 256 I8 736 3639
10 UNM 1.2 279 17.5 69.7 216
11 UNIMED 23 254 11.2 743 294
12 UNY 111 25.6 74 753 136
13 UB 231 21 53 7.1 143
4 UP 79 258 L8 ) 74.7 1578
15 UMS 97 269 119 745 115.7
16 UM_TASIKM i3 2713 174 69.8 2153
17 FKIP UNILA 24 253 113 4.5 2938
15 UNIMA 112 255 13 75.5 135.7

-
Darivag Smabus Confgurstion

Lucidenn dstance mosel

Dyveosion 3
-

Dimanson 1

Figure.3 Curriculum data gr(')uping which has similarities

According to Table 4, the stress value of 0.00197 or 0.197% is less than 2.5%, According to Table 1, it is
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categorized as "EXCELLENT". Quadrant 2 contains the UNNES, UM_TASIKMALAYA, and UNM groups,
based on searches from interviews and curriculum data collection more towards animation and computing.
Quadrant 3 contains groups of UTM, UNDIKSHA, UNG, UNP, UNIMED, FKP_UNILA, and Multimedia
courses designed more towards graphics but does not rule out the possibility in the direction of computing.

Table 4 Iteration history for the 2-dimensional

Case Processing Summary”

100.0% 0 0.0% 5 100 0%

a. Euclidean Distance usad

Iteration history for the 2 dimensional solution (in squared distances)
Young's S-stress formula 1 is used.

Iteration S-stress Improvement

1 .00084

Iterations stopped because

S-stress is less than .005000

Stress and squared correlation (RSQ) in distances

RSQ values are the proportion of variance of the scaled data (disparities)
in the partition (row, matrix, or entire data) which

is accounted for by their corresponding distances.

Stress values are Kruskal's stress formula 1.

For matrix

Stress = .00197 RSQ = .99999

Stress = .00158 RSQ =1.00000

According to Figure 3, UM and UB in Quadrant 4 are universities that have a Multimedia course which is very
different from other universities. The results of interviews and curriculum data collection used at UM that the
Multimedia course uses project-based learning with the output of making simple applications by emphasizing
UI and UX in line with UB which emphasizes study programs towards informatics computing and a bit of
graphics.

Figure 4, explains that all courses in the information technology education study program, even though they
have characteristics according to their respective regions, still have linearity to the material that must be in the
Multimedia course.
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Figure 4 Linearity of curriculum data

If associated with the transferability skills that are embedded in the Multimedia lecture curriculum there are
several skills used among others: (1) communication skills; (2) problem-solving skills; (3) critical thinking
skills; (4) the severity of the presentation skills; (5) decision-making skills; (6) teamwork skills; (7) adaptability
skills; (8) skills of working with equipment; (9) leadership skills; (10) team management skills; (14) time
management skills; (15) skills in using information technology; and (17) negotiating skills.

CONCLUSION

It can be concluded that based on the vision and mission of the Association, namely there is harmony between
information technology/informatics education study programs so that the courses launched have an impact on
local wisdom and regionally[46], so that this study shows that there are similarities and differences in the
Multimedia course being studied. It is shown that the differences in Multimedia courses at UM and UB
universities may have non-linear curriculum content, while other study programs have similarities in the
Multimedia course curriculum so that it can be said to be linear. Several courses lead to pure informatics, so
when compared to other universities informatics leads to education, for example in case studies using
Multimedia courses, in some universities the final project leads to short filmmaking, while at UM and UB
quadrant group IV making applications even though it is limited to the appearance of UI / UX. Subjects that
have similarities are quadrant group I = UNS, UMS, UPI, UNJ, UNESA, UNY, UNIMA; quadrant group II =
UNNES, UM_TASIKMALAYA, UNM; quadrant group III = UTM, UNDIKSHA, UNG, UNP, UNIMED,
FKP_UNILA Quadran I, II, and IIT have the high similarity, so it can be implied that the content multimedia
course has closer material to each other for learning become a policy in deciding to choose a study program
base on transferability skills choose.
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