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ABSTRACT

Programming techniques is a difficult subject for the majority of students at vocational high schools in
Indonesia. One of the problems is that the teaching-learning process still uses textual learning media
with no interaction with students. Visual learning media offers some advantages to attract the attention
of users, interact with users, involve users, and multimodal for users. Because of this, it is necessary
to develop visual learning media to utilize visual programming to make it easier for students to under-
stand programming techniques. The aims of this chapter are to determine the learning media feasibility
utilizing visual programming to find the students’ responses to utilizing visual learning media and to
applying fuzzy rating for the feasibility and students’ responses toward media learning based on visual
programming. The research results showed that fuzzy preference can be applied to assess the learning
media feasibility and students’ responses to the use of visual learning media utilizing visual programming.

INTRODUCTION

The industrial revolution 4.0 that we are facing nowadays has an impact on the use of computers. As
a result, the use of computers has become part of daily needs. Almost all human activities are related
to computers. This can be seen from the progress of computers utilization in the sectors such as smart
manufacturing sector, the internet of things (IoT) sector, industrial internet sector, and cloud-based
manufacturing sector (Vaidya et al., 2018). Computer appearances have some types such as PCs, mobile
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phones, tablets, laptops, iPads, etc. The varieties of computer devices make them easier for people to
access data or information. This data or information, in the education area, is manifested in the form of
learning material. The ease of delivering this learning material makes it easy to be accessed by students
both during learning in the classroom and outside the classroom. Several studies have examined the
use of these computer devices for learning. Utilizing mobile phones can assist the students to improve
understanding and mastering in the course of speech signal processing learning material (Zhao et al.,
2017). According to Pruet et al. (2014), using laptops and tablets makes it easy to access low-cost learn-
ing technology, to identify students’ learning styles, and to find out students’ attitudes towards tablet
computers utilize and how these are related to their academic performance. The use of computers in
education has also been growing rapidly. They can be manifested in the form of computer applications.
These computer applications can be applied to support in the learning process of the students to compre-
hend a subject. Some researchers have used a computer application to assist the students in order to make
easier to learning a subject. The subjects that has been investigated by some researchers are as follow:
science (Barak et al., 2011; Rutten et al., 2012), robotic (Major, 2014), speech signal processing (Zhao et
al., 2017), and computers programming (Kazimoglu et al., 2012; Claypool, 2013; Ouahbia et al., 2015).

In the learning process, it needs a learning material to teach in the class. Good learning material
is able to attract students’ attention and also able to motivate students to learn that learning material
(Claypool, 2013). How to make a learning material is interesting for the students? One of the ways is
by accompanied by a learning media. Learning media that are manifested in visual form will be more
interesting when it compared to a learning media with just texts only or non-visual. Learning media us-
ing visuals can involve student motivation and interaction in learning. The computer application can be
used as visual learning media. The manifestations of visual learning media based on the computer can
be represented such as simulations, animations, and games. Each of these computer applications has the
advantages to be applied to learning material. According to Barak et al. (2011), animation as learning
media that implement to study the field of science can improve learning outcomes and motivate students.
That matter is supported by Lin & Robert, (2011) which states that animation can assist learners’ gain
and retention of concepts and processes scientific. According to Major (2014), learning media in the form
of computer simulation make it easier for students to understand the material of computer programming
and also increase students’ motivation to learn. According to Rutten et al (2012), learning using media
computer simulation can improve learning processes and outcomes from students. Computer games that
are used as learning media also own the capability to support students in the learning process. Computer
games can be used as solutions to overcome the difficulties of learning in computer programming and
increase students’ motivation in the use of serious games in the learning process (Ouahbia et al., 2015).
Computer games can also be used to develop capabilities in computer programming (Kazimoglu et al.,
2012). Each learning media with this computer application has excellence specifications tailored to the
material delivered to students.

Learning computer programming using conventional methods, there are still discovered that many
learners perceive difficult to understand that subject. Learning to computer programming is recognized
as being problematic for students (Thota & Richard, 2010). According to Ouahbia et al. (2015) stated
that a number of researchers have put on record some difficulties encountered by students that learn
concepts of basic programming. One of the records is computer programming learning that is considered
a difficult subject and also the lack of learning media used by to assist in explaining the learning mate-
rial. The existing media is still conventional consequently the students feel to be inconvenient to learn
a subject if the media learning only based on textual learning. Therefore, it is needed learning media
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that can help to facilitate in learning computer programming (Bati et al., 2014). According to Zyl et al.
(2016), computer programming is a difficult lesson. Therefore, it is needed a visual learning media that
can help teachers to teach programming concepts easily.

Vocational High School in Indonesia also teaches computer programming as one of the subjects with
competency skills of audio-video engineering. The name of the subject is programming techniques.
When learning this subject, mostly the students faced the same problems. They perceived that the sub-
ject was a difficult subject and the learning process still used text-based learning media. Therefore, the
objectives of this study are:

e  Todetermine the learning media feasibility utilizes visual programming in the subject of program-
ming techniques.

e To find out the students’ response who utilizes the visual programming-based visual learning
media in the subject of programming techniques.

e  To apply fuzzy rating for feasibility and students’ responses toward media learning based on vi-
sual programming

LITERATURE REVIEW
Visual Programming Application as Learning Media

Computer-based learning media as one of the developments of computers can help students to learn a
learning material. Computer-based learning media has many advantages. Ardaiz-Villanuevaetal., (2011)
state that computer-based learning media such as creativity connector tools and wikideas are the instru-
ments that supported students to generate, select, and evaluate teams for project execution. According
to Gan (2015), the use of computer-based learning media for learning can assist to mastery of digital
interactive media with the result that, students in groups able to work together to maximize their own
and each other’s learning.

A quote from Confucius, a Chinese philosopher, who stated “I hear and I forget. I see and I remember.
I do and I understand.” Therefore, learning is not enough just to listen to the teacher explain the learning
material but also required a learning media to visualize the learning material and able to interact with the
students so that it can improve the understanding and mastery of learning material by students. Learning
by using visual learning media has many aspects that are beneficial in learning. According to Vimonsatit
and Trevor (2016), learning using visualization in the civil field can increase students’ understanding of
the Building Information Modelling material provided. Research conducted by Temel and Fatih (2017)
also shows that visual learning can improve students’ drawing skills better than learning that does not use
visual media. In the field of electronics, the use of visual learning media can help students understand
the workings of an electrical circuit. Poole (2007) applies visual basic to simulate the calculation of an
electrical circuit. This simulation makes it easy for students to understand the analysis of an electrical
circuit in which the resulting simulation provides feedback provided to students.

Visual learning media can be applied to assist students to learn computer programming which this
subject is perceived troublesome by students. Visual learning media which has interactive elements can
attract students’ attention to understanding difficult material. That matter is supported by several stud-
ies that have been conducted. Saez et al (2016) conducted a study toward elementary students in five
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different schools using the visual programming language (Scratch). The results of the study showed that
the learning outcomes and attitudes of the students increase significantly. To attract students’ attention
then the visualization of the visual learning media must be dynamic. Kiihl et al., 2011 investigated the
effect of text modality on learning process by used static and dynamic visualizations. The results of the
research showed that learning outcomes using learning media with the type of visualization dynamic
provided better learning outcomes than with static learning media. According to Eric et al., (2012),
computer programming is a detailed understanding of dynamic processes. Consequently, visual learn-
ing media with only static text and images are not enough suitable for explaining learning material of
computer programming. Therefore, visualization of dynamic in computer programming is needed to
overcome these problems. Students’ engagement or student interaction with learning media is another
factor that also influences the learning outcome of students. It is important as ways of engaging students
in activities (Moons & Carlos, 2013 and Graham et al, 2007). According to Chijioke et al. (2016) that
direct involvement is needed in learning computer programming. Therefore, involvement of students
directly in a visual programming learning activity is important. By involving students in activities, it
can improve student learning outcomes.

A good visual learning media for learning computer programming does not only have graphical items
but also has computational problem items. The computational problem items can be helpful for students
in supporting programming learning. Tan (2014) used a virtual laboratory for learning C programming.
This laboratory simulates the fundamental management of laboratory animals. So, students can learn
the need and how to arrange a laboratory for an animal with a real case. In the simulation, students can
learn a series of quantities of animals that their attributes represent in vector, digital, graphical, or bar.
According to Juha et al., (2013), the use of visualization in computer learning aims to investigate the
behaviour of existing programs. Whereas according to Chao (2016), a visual programming environment
can support students to learn computer programming better. It can be happened, because the students
can learn how to solve computational problems by analyzing, designing, implementing, and evaluating.
Learning media based on visual programming is an instrument that visually can demonstrate concepts
and ideas which can support in the teaching of programming computer (Graham et al, 2007).

Rating Scale

A rating scale is a set of categories that designed to obtain information or evidence about some attributes
both qualitatively and quantitatively (Novak, 2015). Rating scales have been widely used to evaluate
the attributes of individuals, animals, places, things, or abstract ideas, various product or service evalu-
ation questionnaires. Rating scales, such as, Likert scales, Guttman scales, describe simple instruments
that have been used for rating attitudes, judgments and subjective preferences in human rating contexts
(Calcagni & Lombardi, 2014). Rating quality has become easy to use because of its convenience. Rat-
ing is easy to explain and can be directly analyzed through statistical methods. When rating an object,
it is needed to establish a preference. An expert or a user usually gives a preference. The preference rat-
ings could differ from one expert’s rating to another, because of the subjective nature of the evaluation
process (Tang et al., 2015).

Nevertheless, standard rating scales also have weakness from certain relevant limitations. For example,
standard rating scales fail in measuring fuzzy and uncertain information. This is caused by the standard
rating scales are only able to obtain the last outcome of the respondents’ response. As it is known, the
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conventional rating has weaknesses in measure things that are vague or imprecise information (Wang
& Chin, 2011, 2011).

To cope with these limitations, Fuzzy Rating Scale (FRS) has been recommended over the years.
FRS has many advantages in translating linguistic rating especially for measuring things that are vague
or imprecise information compare with the conventional rating (Calcagni & Lombardi, 2014). Accord-
ing to Sara et al., (2015) the FRS is a tool to capture and accurately reflect diversity, subjectivity, and
imprecision inherent to human perceptions to some questionnaires. Another convenience in using FRS
is a graphical tool which allows collecting human rating data entirely (Calcagni & Lombardi, 2014).
Lubiano etal., (2016) states that the freedom inherent in FRS processes allows users to gather information
with expressiveness, accuracy, diversity, and subjectivity. The FRS is especially valuable for statisti-
cal purposes. Based on these advantages, according to (Liu et al., 2015), the use of FRS for rating has
been widely used in various fields. There are such as finance (Yue et al., 2007), Petrochemical Industry
(Rahdari, 2016), shipping (Xin et al., 2015) education (Guajardo et al., 2015).

Fuzzy Inference System

Fuzzy Inferences System (FIS) become popular because of its easiness in help to make decisions. There-
fore, FIS has been widely used in various fields. In the health field, Medeiros et al., (2017) used FIS
to support medical diagnoses in real time. FIS also is used in education fields, there are Garcia et al.,
(2017) used FIS to analyze systems for organizational capabilities for innovation in university institu-
tions. Ozdemir et al., (2016) stated that FIS can help to determine the best convenient learning styles of
engineering faculty staff and students. FIS also has the ability to develop e-learning systems that used
to improved web-based retrieval (Gomathi & Rajamani, 2017). According to Lin et al., (2016), FIS is
capable to implement a simple and effective remedial learning system. FIS has the capability to mimic
the teacher behavior in order able to organize the learning process more satisfactorily (Aguilar et al.,
2010). The FIS basically consists of three sections such as: inputs, fuzzy rule or inference and output.
The following is steps to establish FIS (Zen & Jun, 2010):

Establish correlating datasets into fuzzy theory

Determine linguistic variables and linguistic values of input and output
Determine the linguistic value membership function

Determine the fuzzy rules or inference

Determine fuzzy calculation

Get the model output

AN o

RESEARCH METHODOLOGY

This study was held on at the 10th grade a vocational school in Indonesia. The study participants con-
sisted of 37 students. Figure 1 shows the steps of the research. It can be depicted that the research steps
are: designing and establishing visual programming-based visual learning media to learn programming
technique; validating learning media by experts’ judgment. In this step, experts’ judgment uses linguistic
preferences by used FRS; revising visual learning media based on experts’ judgment; applying visual
learning media. In this step visual learning media is applied in the class; Students’ response. In this
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Figure 1. Research methodology block diagram
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step is to measure students’ response by used their preferences toward the use of visual learning media.
Students’ response uses linguistic preferences by used FRS. Analyze, in this step, the FIS method is used
to analyze experts’ decision on revised visual learning media and also to investigate students’ decision
on the visual learning media usage. The last step is the conclusion.

Establish Visual Programming as Visual Learning Media

Based on the study of kinds of literature, it can be resumed that visual learning media has some advantages
to help students to learn a subject. Therefore, to give practice students in learning programming techniques
subject, the visual learning media was built based on visual programming. The visual programming for
this study used visual basic programming. Figure 2 shows the design of the learning media outline. The
learning media outline covers several pages such as the initial page that contains the opening display of
learning media. The main page contents some pages such as instruction page, learning materials page,
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Figure 2. The learning media outline
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evaluation page, and profile page. Instruction page gives guidance in the implementation of the learn-
ing media, such as information about the function of an icon and how it works and also explains how
to browse the page in the learning media. In the learning materials page contains two materials namely
decision structure and looping structure.

Figure 3 indicates the menu display of visual learning media. It can be seen in Figure 3, there are
some icon navigations that refer to the content of the visual media learning. The icon navigations are
instruction icon, learning material icon, an evaluation icon, profile icon, and exit icon.

The students applied visual programming-based visual media learning to learn programming technique
in the class. The students learned visual media learning directly, so they can simulate the execution a
list of computer programming and also able to follow what teacher order to do. This learning activity
is shown in Figure 4.

Figure 5 shows a flowchart about learning to use the select-case command. The page also features
a video project to see the procedures and results of using the select-case command in order to increase
student understanding.

Figure 6 shows the select-case command learning in the case of calculating the ohm resistor value.
It can be seen in visual learning media there is a box that can be filled by students with a series of pro-
grams using the command select-case. After completing typing a series of programs, the students can
press the process icon to execute the program. If the writing of the program is correct then the results of
the execution will be carried out and if wrong then there is a warning that the program created is wrong.
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Figure 3. Menu display of visual learning media

Validate Visual Learning Media

The process of validation is needed to enhance quality from a preliminary version of visual learning media
before it is used in the class. In this step, the aims of validation are 1) to investigate the visual learning
media feasibility and 2) to have experts’ feedback so that can rectify the weakness of visual learning
media. Validation of the questionnaire is held in order to investigate face validity, content validity and
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Figure 5. Flowchart of the select case the learning material
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construct validity. To commence the validity process, three experts of media learning were invited. They
gave some reviews for the questionnaire that correlated with face and content of visual media learning
and gave reviews about the visual media learning constructs such as media format, media design, learning
material, and language. The reviews were done on each item in the questionnaire. The process of valida-
tion was an iterative procedure in order to assess the suitable words and also to understand the meaning
of each indicator so that can identify a specific feature of visual media learning that was evaluated. In
consequence of this procedure, several corrections were done in order to rectify the weakness of visual
learning media. The sheet of questionnaire validation for visual learning media is indicated in Table
1. The questionnaire sheet consists of two assess rating namely rating aspects and rating preferences.

Student’s Response

The ways to validate the questionnaire student’s response are the same with the ways to validate the
visual learning media. Three experts reviewed the student’s response questionnaire and then give their
feedback to improve the student’s response constructs for each indicator. In consequence of these steps,
several corrections were held to correct the weakness of student’s response questionnaire. Table 2 in-
dicates the students’ response questionnaire validation that consists of rating aspects and rating prefer-
ences. Furthermore, the three experts used linguistic variables to fill in the rating preferences for visual
learning media questionnaire validation and students’ response questionnaire validation. The linguistic
variables that are used to fill in the rating preferences are Strongly Disagree (SD), Disagree (D), Agree
(A) and Strongly Agree (SA).

RESULTS
Experts Validation

One of the advantages of fuzzy is the ability to transfer linguistic preferences toward fuzzy value. In this
study, the fuzzy values are obtained from both questionnaire validations that filled in by the experts. The
three experts give their preferences toward the validation of the questionnaire. Furthermore, the fuzzy
values become input for the FIS. In this study, the FIS is built based on the steps on (Zen & Jun, 2010).
These steps are used to build the FIS to assess media format aspect. Furthermore, these steps were also
used to rating other aspects of visual learning media.

1.  Establish Correlating Datasets Into Fuzzy Theory: The fuzzy values from expert preferences
become input for FIS. Then FIS process those fuzzy values become an output for the aspect of
media format. Table 1 indicates the media format with 5 indicators namely MF1, MF2, MF3, MF4,
and MF5. The Mamdani method is used for all procedure for setting up the FIS. Next, the FIS
output calculation only has one output (Validity). The output value can be a category as a decision
for the validity of aspects in visual learning media. Correlated data sets that convert to the FIS are
indicated in Figure 7.

2.  Determine Linguistic Variables and Linguistic Values of Input and Output: Linguistic vari-
ables as inputs are implemented for media format indicators. They have four variables such as
MF1 ={Strongly Disagree (SD), Disagree (D) Agree (A), Strongly Agree (SA)}, MF2= {Strongly
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Table 1. The sheet of questionnaire validation

Rating Aspects Rating Preferences
Strongly . Strongly
Indicators Media Format Disagree Dls(z]l)g)ree A(%;';:e Agree
(SD) (SA)
MF1 a. The learning media are presented systematically
MF2 b. The use of letters of instructional media is clear
MF3 c. The image size in instructional media is conform
MF4 d. The usefulness of learning media is effective and efficient
MF5 e. The layout of learning media is compatible
o q St.rongly Disagree Agree Strongly
Media Design Disagree D) @A) Agree
(SD) (SA)
a. The video project that displayed in the learning media is able
MD1 .
to help student understanding
b. The illustrations are presented in a clear, attractive and easy to
MD2
understand.
MD3 c. The display of media design with matching colors is presented
MD4 d. The navigation menu is easy to use
. . St.rongly Disagree Agree Ry
Learning Material Disagree D) A) Agree
(SD) (SA)
LM1 a. The learning materials are conformity with indicators
LM2 b. The learning media are linkages with the purpose of learning
c. The contents of learning materials are in accordance with the
LM3 .
field of study
d. The sequence of instructional media of the learning material
LM4 . L .
in each section is compatible
LMS e. The information that is delivered through images on learning
media is explicit
St.rongl y Disagree Agree Strongly
Language Disagree D) @A) Agree
(SD) (SA)
L1 a. The language is easily understood
b. The language in media learning is appropriate with
L2 .
Indonesian Grammar
L3 c. The language used is able to clarify the learning materials
delivered

Disagree (SD), Disagree (D) Agree (A), Strongly Agree (SA)},MF3={ Strongly Disagree (SD),
Disagree (D) Agree (A), Strongly Agree (SA)},MF4={ Strongly Disagree (SD), Disagree (D)
Agree (A), Strongly Agree (SA)} and MF5={ Strongly Disagree (SD), Disagree (D) Agree (A),
Strongly Agree (SA)}. Figure 8 indicates the input of fuzzy membership function. Furthermore,
linguistic variables as output (Validity) have four categories such are Very Not Valid (VNV), Not
Valid (NV), Valid (V), Very Valid (VV). Figure 9 indicates fuzzy membership function output.
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Table 2. Questionnaire validation for student’s response

Rating Aspects Rating Preferences
Strongly . Strongly
Indicators Media Design Disagree Dls(z]l)g)ree A(%;';:e Agree
(SD) (SA)
a. The video project that displayed in the learning media is able
M1 .
to help student understanding
M2 b. The illustrations are presented in a clear, attractive and easy to
understand.
M3 c. The display of media design with matching colors is presented
M4 d. The navigation menu is easy to use
M5 e. The learning media are attractive
Strongly . Strongly
The Content of Learning Media Disagree Dls(z]l)g)ree A(%;';ae Agree
(SD) (SA)
c1 a. The learning materials are conforming with learning
indicators
C2 b. The language used in the media is easy to understand
3 c. The information that is delivered through images on learning
media is explicit
c4 d. The learning media are able to help students to understand the
learning materials easier
Strongly . Strongly
Metacognitive Abilities Disagree Dls(zll)g)ree A(g;;ee Agree
(SD) (SA)
MT1 a. The learning media are able to attract the student interest
MT2 b. The learning media are able to grow the learning interest
c. The learning media are able to enhance students’
MT3 .
understanding
MT4 d. The learning media are able to delight students to study the
learning material

3. 3. Determine the Linguistic Value Membership Function: In this study, the type of fuzzy mem-
berships used two types. The two types of fuzzy memberships are the type of triangle membership
and the type of trapezoidal membership that refer to (Li, 2013). Triangle membership function
formula can be seen in (eq. 1).

0,z <a
x_a,agxgb
f(za.be)=1b—a (1)
b<z<ec
c—b
Ockzx
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Figure 7. Corresponding data sets into the FIS
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The equation 1 is used when the input or output membership functions implement membership func-
tions triangle type. For example in the input side, if the linguistic value is Disagree (D) so the degree of
its membership is (0.2 0.4 0.6). If the linguistic value is Agree (A) so the degree of its membership is
(0.4 0.6 0.8). It also happens in the output side, if the linguistic value is Not Valid (NV) so the degree
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Figure 9. Fuzzy membership function output for media format
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of its membership is (0.2 0.4 0.6). If the linguistic value is Valid (V) so the degree of its membership
is (0.4 0.6 0.8). Next, for trapezoidal membership functions, the formula for is written as equation 2.

(:1:, a,b, c,d) =

0,

0,

r<a
m_a,agng
b—a
Li<z<ec ()
d_w,chgd
d—c
d<zx

When the input or output membership functions implement membership functions trapezoidal type.
Therefore, it must use equation 2. For example in the input side, if the linguistic value is Strongly Disagree
(D) so the degree of its membership is (-0.2 0.0 0.2 0.4). If the linguistic value is Strongly Agree (A) so
the degree of its membership is (0.6 0.8 1.0 1.2). It also happens in the output side, if the linguistic value
is Very Not Valid (VNV) so the degree of its membership is (-0.2 0.0 0.2 0.4). If the linguistic value is
Very Valid (VV) so the degree of its membership is (0.6 0.8 1.0 1.2).
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Determine the Fuzzy Rules or Inference: In this step, the study builds fuzzy rules that consist
of 10 rules. The rules are as follows:

a.

If (MF1 is SA) and (MF2 is SA) and (MF3 is SA) and (MF4 is SA) and (MF5 is SA) then
(Validity is VV)

If (MF1 is A) and (MF2 is A) and (MF3 is A) and (MF4 is A) and (MF5 is A) then (Validity
is V)

If (MF1 is D) and (MF2 is D) and (MF3 is D) and (MF4 is D) and (MFS5 is D) then (Validity
is NV)

If (MF1 is SD) and (MF2 is SD) and (MF3 is SD) and (MF4 is SD) and (MF5 is SD) then
(Validity is VNV)

If (MF1 is SA) and (MF2 is SA) and (MF3 is SA) and (MF4 is A) and (MF5 is A) then
(Validity is VV)

If MF1is A) and (MF2 is A) and (MF3 is A) and (MF4 is SA) and (MF?5 is SA) then (Validity
is V)

If (MF1is A) and (MF2 is A) and (MF3 is A) and (MF4 is D) and (MFS5 is D) then (Validity
is V)

If (MF1 is D) and (MF2 is D) and (MF3 is D) and (MF4 is A) and (MF5 is A) then (Validity
is NV)

If (MF1 is D) and (MF2 is D) and (MF3 is D) and (MF4 is SD) and (MFS5 is SD) then (Validity
is NV)

If (MF1 is SD) and (MF2 is SD) and (MF3 is SD) and (MF4 is D) and (MF5 is D) then
(Validity is VNV)

Figure 10 shows the 10 rules that used rule editor from Matlab R2008A to build of fuzzy rules.

Figure 10. Fuzzy rule for media format
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The fuzzy calculation process uses Mamdani method as can be seen in step e and f. Next, the cal-
culation result shows as the output. Figure 11 shows the process of calculation from one of the expert’s
preferences toward the aspects of media format. The expert’s preferences for the indicators are as follow:
MF1= Strongly Agree (0.9), MF2= Strongly Agree (0.9), MF3= Strongly Agree (0.9), MF4= Agree
(0.7) and MF5= Agree (0.7). Thereafter, the validity output result is Very Valid (0.826).

Next, these steps for calculating FIS are used to validate visual learning media. Three experts give
their fuzzy preferences toward media format aspect, learning material aspect, media design aspect, and
language aspect as seen in Table 3, Table 4, Table 5 and Table 6 respectively. Table 3 shows fuzzy pref-
erences from the experts with the input indicators are MF1, MF2, MF3, MF4, and MF5 and the output
indicator is Validity. Table 3 indicates that the first expert provides his fuzzy preferences to the indicator.
The first expert’s preferences are MF1 = Agree, MF2 = Agree, MF3 = Agree, MF4 = Strongly Agree,
MEF5 = Agree. Calculation result shows the fuzzy calculation output is 0.727 with Valid validity. Then,
the second expert provides his fuzzy preferences to the indicator. The second expert’s preferences are
MF1= Strongly Agree, MF2= Strongly Agree, MF3= Agree, MF4= Strongly Agree and MF5= Strongly
Agree. Calculation result shows the fuzzy calculation output is 0826 with Very Valid validity. Here-
inafter, the third expert provides his fuzzy preferences to the indicator MF1= Strongly Agree, MF2=
Strongly Agree, MF3= Strongly Agree, MF4= Agree and MF5= Agree. Calculation result shows the

Figure 11. Fuzzy calculation and output result of FIS from the aspect of media format
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Table 3. Experts’ fuzzy preferences for media format aspect

Media Format
Expert MF1 MF2 MF3 MF4 MF5 Validity
1 A A A SA A V (0.727)
2 SA SA A SA SA VV (0.826)
3 SA SA SA A A VV (0.826)
Average VV (0.793)
Table 4. Experts’ fuzzy preferences for learning material aspect
Learning Material
Expert LM1 LM2 LM3 LM4 LM5 Validity
1 SA A A A A VV (0.826)
2 A SA SA SA SA VV (0.826)
3 A A SA SA SA VV (0.826)
Average VV (0.826)
Table 5. Experts’ fuzzy preferences for media design aspect
Media Design
Expert MD1 MD2 MD3 MD4 Validity
1 A A A A V (0.727)
2 SA SA SA SA VV (0.847)
3 SA SA SA SA VV (0.847)
Average VV (0.807)
Table 6. Experts’ fuzzy preferences for language aspect
Language
Expert L1 L2 L3 Validity
1 A A A Vv (0.727)
2 SA SA SA VV (0.847)
3 SA SA SA VV (0.847)
Average VV (0.807)

fuzzy calculation output is 0826 with Very Valid validity. Meanwhile, the average calculation result of
the validity of the experts is 0.793 with Very Valid validity.

Table 4 indicates the three experts’ fuzzy preferences on the aspect of learning material. The indica-
tors are LM1, LM2, LM3, LM4, and LMS5 and the output is Validity. The first expert provides his fuzzy
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preferences to the indicator are as follows: LM1 = Strongly Agree, LM2 = Agree, LM3 = Agree, LM4
= Agree, LM5 = Agree. Calculation result shows the fuzzy calculation output is 0.826 with Very Valid
validity. Next, the second expert gives his preferences to the indicator LM 1= Agree, LM2= Strongly
Agree, LM3= Strongly Agree, LM4= Strongly Agree and LM5= Strongly Agree. Calculation result
shows the fuzzy calculation output is 0.826 with Very Valid validity, with the same way, the third ex-
pert gives his preferences to the indicator LM 1= Agree, LM2= Agree, LM3= Strongly Agree, LM4=
Strongly Agree and LM5= Strongly Agree. Calculation result shows the fuzzy calculation output is
0.826 with Very Valid validity. Meanwhile, the average calculation result of the validity of the experts
is 0.826 with Very Valid validity.

Table 5 indicates the three experts’ fuzzy preferences on the aspect of media design. The indicators
are MD1, MD 2, MD3, and MD 4 and the output is Validity. From Table 5, it can be seen that the first
expert provides his fuzzy preferences are as follows: MD 1 = Agree, MD2 = Agree, MD3 = Agree,
MD4 = Agree. Calculation result shows the fuzzy calculation output is 0.727 with Valid validity. Next,
the second expert provides his fuzzy preferences to the indicator are as follows MD1= Strongly Agree,
MD2= Strongly Agree, MD3= Strongly Agree, and MD4= Strongly Agree. Calculation result shows the
fuzzy calculation output is 0.847 with Very Valid validity, with the same way, the third expert provides
his fuzzy preferences to the indicator are as follows MD1= Strongly Agree, MD2= Strongly Agree,
MD3= Strongly Agree, and MD4= Strongly Agree. Calculation result shows the fuzzy calculation output
is 0.847 with Very Valid validity. Meanwhile, the average calculation result of the validity of the experts
is 0.807 with Very Valid validity.

Table 6 shows the three experts’ fuzzy preferences on an aspect of language. The indicators are L1,
L2, and L3 and the output is Validity. From Table 6, it can be seen that the first expert provides his
fuzzy preferences to the indicator are as follows: L1 = Agree, L2 = Agree, L3 = Agree. Calculation
result shows the fuzzy calculation output is 0.727 with Valid validity. Next, the second expert provides
his fuzzy preferences to the indicator are as follows: L1= Strongly Agree, L2= Strongly Agree, and
L3= Strongly Agree. Calculation result shows the fuzzy calculation output is 0.847 with Very Valid
validity, in a similar way, the third expert provides his fuzzy preferences to the indicator are as follows:
L1= Strongly Agree, L2= Strongly Agree, and L3= Strongly Agree Calculation result shows the fuzzy
calculation output is 0.847 with Very Valid validity. Meanwhile, the average calculation result of the
validity of the experts is 0.807 with Very Valid validity.

Student’s Response

With the same steps as in Zen and Jun (2010), the steps are used to build FIS for the student’s response.
Figure 12 depicts the fuzzy membership function input for the aspect of media design for student’s
response. It can be seen that fuzzy membership function for Strongly Degree (SD) with the trapezoidal
type that is represented with red line shows the range at [0, 0, 0.2, and 0.4]. Figure 13 depicts the fuzzy
membership function output for the aspect of media design for student’s response. It can be seen that
fuzzy membership function for Very Bad (VB) with the trapezoidal type that is represented with red
line shows the range also at [0, 0, 0.2, and 0.4].

Figure 14 indicates the fuzzy rules for student’s response toward media design. The fuzzy rules consist
of ten rules. Figure 15 shows the snapshot of fuzzy calculation of student’s response and the FIS output
result of student’s response for the aspect of media design.
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Figure 12. Fuzzy input for the aspect of media design
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Figure 13. Fuzzy output for the aspect of media design
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Table 7 shows 37 students’ fuzzy preferences on the aspect of media design. The media design aspect
has indicators such as M1, M2, M3, M4, and M5. Then, the students give their preferences in the fuzzy
rating scale toward indicators media design aspect. The output result from the fuzzy calculation is a
category of the media design aspect. For example for calculation from the table 7, it can be seen that
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Figure 14. Fuzzy rule base for the aspect of media design
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Table 7. Students’ response with fuzzy preferences for media design aspect

Media Design
Student ID M1 M2 M3 M4 M5 Category

1 SA SA SA SA SA VG(0.847)
2 A A A A G(0.727)
3 SA A A SA VG(0.826)
4 A A A A A G(0.727)
5 SA SA SA SA SA VG(0.847)
6 SA A A SA SA VG(0.826)
7 SA A A A A VG(0.826)
8 A A D D A G(0.5)
9 SA SA SA SA SA VG(0.847)
10 SA SA SA SA SA VG(0.847)
11 SA SA SA SA SA VG(0.847)
12 A D SA SA D G(0.5)
13 SA SA SA SA SA VG(0.847)
14 A A A A A G(0.727)
15 SA SA SA SA SA VG(0.847)
16 A A SA A SA VG(0.826)
17 A A A A A G(0.727)
18 A A A A A G(0.727)
19 SA SA SA SA SA VG(0.847)
20 A D A SA D G(0.5)
21 A A A A G(0.727)
22 A A A A A G(0.727)
23 SA A A A A VG(0.826)
24 SA SA SA SA A VG(0.826)
25 A A A A SA G(0.727)
26 A A A A A G(0.727)
27 SA SA A SA SA VG(0.826)
28 SA A A SA A VG(0.826)
29 SA SA SA SA SA VG(0.847)
30 A SA A A SA VG(0.826)
31 SA A A D SA G(0.5)
32 A A A A A G(0.727)
33 SA A A D SA G(0.5)
34 SA SA SA SA A VG(0.826)
35 A A A A A G(0.727)
36 SA SA A SA SA VG(0.826)
37 A A A A A G(0.727)

Average VG(0.755)
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the student ID number 1 has fuzzy preferences for the indicators such as M1 = Strongly Agree, M2 =
Strongly Agree, M3 = Strongly Agree, M4 = Strongly Agree, M5 = Strongly Agree. Calculation result
shows the output of fuzzy calculation is 0.847 with VG (Very Good) category. In the same way, fuzzy
preferences of all students’ response are calculated in order to obtain the result of the response value.
Next, all response values are calculated to obtain the average value. The average of the response for
media design aspect is 0.807 with VG (Very Good) category.

The next analyse is for students’ response with fuzzy preferences for content learning media aspect.
Table 8 shows 37 students’ fuzzy preferences on the aspect of content learning media. The content
learning media aspect has indicators such as C1, C2, C3, and C4. Furthermore, the students give their
preferences in the fuzzy rating scale toward indicators media design aspect. The output result from the
fuzzy calculation is a category of the media design aspect. For example for calculation from the table 8,
it can be seen that the student ID number 1 has fuzzy preferences for the indicators such as: C1 = Agree,
C2 = Strongly Agree, C3 = Strongly Agree, C4 = Strongly Agree. Calculation result shows the output
of fuzzy calculation is 0.826 with VG (Very Good) category. In the same way, fuzzy preferences of all
students’ response are calculated in order to obtain the result of the response value. Then, all response
values are calculated to obtain the average value. The average of the response for media design aspect
is 0.733 with VG (Very Good) category.

The next analyse is for students’ response with fuzzy preferences for metacognitive abilities aspect.
Table 9 shows 37 students’ fuzzy preferences on the aspect of for metacognitive abilities. The metacogni-
tive abilities aspect has indicators such as MT1, MT2, MT3, and MT4. Furthermore, the students give
their preferences in the fuzzy rating scale toward indicators media design aspect. The output result from
the fuzzy calculation is a category of the media design aspect. For example for calculation from the table
9, it can be seen that the student ID number 1 has fuzzy preferences for the indicators such as MT1 =
Strongly Agree, MT2 = Strongly Agree, MT3 = Strongly Agree, MT4 = Strongly Agree. Calculation
result shows the output of fuzzy calculation is 0.847 with VG (Very Good) category. In the same way,
fuzzy preferences of all students’ response are calculated in order to obtain the result of the response
value. Then, all response values are calculated to obtain the average value. The average of the response
for media design aspect is 0.732 with VG (Very Good) category.

CONCLUSION

In this study, three experts validated visual programming-based visual learning media. Validation is
held to inquiry the feasibility of visual learning media. Visual learning media validation is comprised
of 4 aspects such as media format aspect, learning material aspect, media design aspect, and language
aspect. The three experts used fuzzy preferences to rate the validation of these four aspects. The results
show that the average value from three experts based on fuzzy preferences from each aspect is as follows:
the average value for the media format aspect is 0793 by validity Very Valid, the average value for the
learning material aspect is 0.826 by validity Very Valid, the average value for media design aspect is
0.807 by validity Very Valid, and value average for the language aspect is 0.807 by validity Very Valid.
From the experts’ fuzzy preferences calculation for these four aspects show that visual programming-
based visual learning media is feasible.
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Table 8. Students’ response with fuzzy preferences for content learning media aspect

Content Learning Media
Student ID C1 C2 C3 C4 Category

1 A SA SA SA VG(0.826)
2 A SA G(0.727)
3 SA A G(0.5)
4 A A A SA G(0.727)
5 SA SA SA A VG(0.826)
6 A A A SA G(0.727)
7 A A A A G(0.727)
8 A A D G(0.5)
9 A SA SA VG(0.826)
10 A SA SA A G(0.727)
11 SA SA A SA VG(0.826)
12 SA SA SA D G(0.5)
13 SA A SA SA VG(0.826)
14 A A SA A VG(0.826)
15 SA A SA SA VG(0.826)
16 A SA A SA VG(0.826)
17 A A A A G(0.727)
18 A A A A G(0.727)
19 A A SA SA VG(0.826)
20 D D D D B(0.4)
21 A A A A G(0.727)
22 A A A G(0.727)
23 A A A A G(0.727)
24 SA SA SA A VG(0.826)
25 A A A A G(0.727)
26 A A A SA G(0.727)
27 A A SA SA VG(0.826)
28 SA SA A SA VG(0.826)
29 A SA A SA VG(0.826)
30 A SA A A VG(0.826)
31 D A A SA G(0.5)
32 A A A SA G(0.727)
33 D A A SA G(0.5)
34 SA SA A A VG(0.826)
35 A A A G(0.727)
36 SA SA A SA VG(0.826)
37 A SA A A VG(0.826)

Average VG(0.733)
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Table 9. Students’ response with fuzzy preferences for c aspect
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Metacognitive abilities

Student ID MT1 MT2 MT3 MT4 Category
1 SA SA SA SA VG(0.847)
2 SA D G(0.5)
3 SA VG(0.826)
4 SA A A D G(0.5)
5 SA SA SA SA VG(0.847)
6 A A SA SA VG(0.826)
7 A A SA A VG(0.826)
8 A D A D G(0.6)
9 SA SA SA SA VG(0.847)
10 SA SA A SA VG(0.826)
11 SA SA SA VG(0.826)
12 D A A A B(0.5)
13 SA SA SA SA VG(0.847)
14 A A A G(0.727)
15 SA SA SA VG(0.826)
16 SA SA A A VG(0.826)
17 A A A A G(0.727)
18 A A A A G(0.727)
19 SA SA SA SA VG(0.847)
20 SA A D SA G(0.5)
21 A A A G(0.727)
22 A A A G(0.727)
23 A A SA A VG(0.826)
24 A A A A G(0.727)
25 SA D SA A G(0.5)
26 SA A A D G(0.5)
27 SA SA A SA VG(0.826)
28 A SA A A G(0.727)
29 SA A A A VG(0.826)
30 SA SA A A VG(0.826)
31 A A SA D G(0.5)
32 A SA A VG(0.826)
33 A SA D G(0.5)
34 SA SA SA SA VG(0.847)
35 A A A A G(0.727)
36 SA SA SA SA VG(0.847)
37 A A SA A VG(0.826)
Average VG(0.732)
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For students’ response, a number of 37 students provided their responses toward the visual learning
media. The rating students’ response to visual learning media refers to 3 aspects such as media design
aspect, media learning content aspect, and metacognitive abilities aspect. The results show that the aver-
age value from the students based on fuzzy preferences from each aspect is as follows: the average value
for media design aspect is 0.755 by category Very Good, the average value for media learning content
aspect is 0.733 by category Very Good, and the average for metacognitive abilities aspect is 0.732 by
category Very Good. From the fuzzy preferences calculation of students’ response to these three aspects
show that visual programming-based visual learning media obtain a Very Good response from students
for learning subjects of programming techniques. Therefore, based on the rating from experts and stu-
dents, it can be deduced that visual programming-based visual learning media can be used as learning
media for programming techniques subjects in the school of vocational. This study shows that the use of
fuzzy preferences can be used to assess the feasibility of learning media and to assess students’ response
when they used the visual learning media. Fuzzy preferences that use language variables make it easier
for respondents to give their ratings.

REFERENCES

Aguilar, R. M., Muiioz, V., Noda, M., Bruno, A., & Moreno, L. (2010). Teacher strategies simulation
by using fuzzy systems. Computer Applications in Engineering Education, n/a. doi:10.1002/cae.20128

Baronede, M. 1., Maria, A. S. M., Damasceno, W. J., Caldeira, A. M., Santos, R. C., & Joel, B. S. F.
(2017). Fuzzy Inference System to Support Medical Diagnosis in Real Time. Procedia Computer Sci-
ence, 122, 167-173. doi:10.1016/j.procs.2017.11.356

Bayu, B. T., Gelderblom, H., & van Biljon, J. (2014). A blended learning approach for teaching computer
programming: Design for large classes in Sub-Saharan Africa. Computer Science Education, 24(1),
71-99. doi:10.1080/08993408.2014.897850

Belén Ramos, Gonzélez Lopez, & Gonzilez Ruiz. (2015). Analysis of the reliability of the fuzzy scale
for assessing the students’ learning styles in Mathematics. /6th World Congress of the International
Fuzzy Systems Association (IFSA) 9th Conference of the European Society for Fuzzy Logic and Technol-
ogy (EUSFLAT).

Cagin, K., Kiernan, M., Bacon, L., & Mackinnon, L. (2012). A serious game for developing compu-
tational thinking and learning introductory computer programming. Procedia: Social and Behavioral
Sciences, 47, 1991-1999. doi:10.1016/.sbspro.2012.06.938

Calcagni, A., & Lombardi, L. (2014). Dynamic Fuzzy Rating Tracker (DYFRAT): A novel methodol-
ogy for modeling real-time dynamic cognitive processes in rating scales. Applied Soft Computing, 24,
948-961. doi:10.1016/j.as0c.2014.08.049

Chao, P.-Y. (2016). Exploring students’ computational practice, design and performance of problem-
solving through a visual programming environment. Computers & Education, 95,202-215.doi:10.1016/j.
compedu.2016.01.010

292



asto budifjahjanto (asto@unesa.ac.id) Downloaded: 5/12/2020 7:27:55 AM

P Address: 36.82.99.132

Visual Programming-Based Visual Learning Media

Fouh, Akbar, & Shaffer. (2012). The Role of Visualization in Computer Science Education. Computers
in the Schools: Interdisciplinary Journal of Practice, Theory, and Applied Research, 29(1-2), 95-117.
doi:10.1080/07380569.2012.651422

Gan, B., Menkhoff, T., & Smith, R. (2015). Enhancing students’ learning process through interactive
digital media: New opportunities for collaborative learning. Computers in Human Behavior,51,652—663.
doi:10.1016/j.chb.2014.12.048

Garcia Serrano, J., Acevedo Alvarez, C. A., Castelblanco Gémez, J. M., & Arbelaez Toro, J. J. (2017).
Measuring organizational capabilities for technological innovation through a fuzzy inference system.
Technology in Society, 50, 93—109. doi:10.1016/j.techsoc.2017.05.005

Gomathi, C., & Rajamani, V. (2017). Skill-based education through fuzzy knowledge modeling for
e-learning. Computer Applications in Engineering Education, 26(2), 393-404. doi:10.1002/cae.21892

Ibrahim, O., & Kaddaria, F. (2015). Learning Basic Programming Concepts By Creating Games With
Scratch Programming Environment. Procedia: Social and Behavioral Sciences, 191, 1479-1482.
doi:10.1016/j.sbspro.2015.04.224

Jan, M., & De Backer, C. (2013). The design and pilot evaluation of an interactive learning environment
for introductory programming influenced by cognitive load theory and constructivism. Computers &
Education, 60(1), 368-384. doi:10.1016/j.compedu.2012.08.009

Jiao, Y., Syau, Y.-R., & Lee, E. S. (2007). Modelling credit rating by fuzzy adaptive network. Mathemati-
cal and Computer Modelling, 45(5-6), 717-731. doi:10.1016/;.mcm.2005.11.016

Jun, T. (2014). Case-based teaching using the Laboratory Animal System for learning C/C++ program-
ming. Computers & Education, 77, 39-49. doi:10.1016/j.compedu.2014.04.003

Kosa, T., & Karakus, F. (2017). The effects of computer-aided design software on engineering students’
spatial visualisation skills. European Journal of Engineering Education. doi:10.1080/03043797.2017
.1370578

Li, Q. (2013). A novel Likert scale based on fuzzy sets theory. Expert Systems with Applications, 40(5),
1609-1618. doi:10.1016/j.eswa.2012.09.015

Lin, C.-C., Guo, K.-H., & Lin, Y.-C. (2016). A simple and effective remedial learning system with a
fuzzy expert system. Journal of Computer Assisted Learning, 32(6), 647—662. doi:10.1111/jcal.12160

Lin, L., & Atkinson, R. K. (2011). Using animations and visual cueing to support learning of scientific
concepts and processes. Computers & Education, 56(3), 650-658. doi:10.1016/j.compedu.2010.10.007

Liu, H.-C., You, J.-X., You, X.-Y., & Shan, M.-M. (2015). A novel approach for failure mode and effects
analysis using combination weighting and fuzzy VIKOR method. Applied Soft Computing, 28, 579-588.
doi:10.1016/j.as0c.2014.11.036

Louis, M., Kyriacou, T., & Brereton, P. (2014). The effectiveness of simulated robots for supporting the
learning of introductory programming: A multi-case case study. Computer Science Education, 24, 2-3,
193-228. doi:10.1080/08993408.2014.963362

293



asto budifjahjanto (asto@unesa.ac.id) Downloaded: 5/12/2020 7:27:55 AM

P Address: 36.82.99.132

Visual Programming-Based Visual Learning Media

Maria Asuncion, L., Montenegro, M., Sinova, B., de la Rosa de Saa, S., & Angeles Gil, M. (2016).
Hypothesis testing for means in connection with fuzzy rating scale-based data: Algorithms and appli-
cations. European Journal of Operational Research, 251(3), 918-929. doi:10.1016/j.ejor.2015.11.016

Mark, C. (2013). Dragonfly: Strengthening programming skills by building a game engine from scratch.
Computer Science Education, 23(2), 112—-137. doi:10.1080/08993408.2013.781840

Miri, B., Ashkar, T., & Dori, Y.J. (2011). Learning science via animated movies: Its effect on students’
thinking and Motivation. Computers & Education, 56(3), 839-846. doi:10.1016/j.compedu.2010.10.025

Nan, Z., Wu,M., & Chen, J. (2017). Android-based mobile educational platform for speech signal processing.
International Journal of Electrical Engineering Education, 54(1),3-16.d0i:10.1177/0020720916639329

Neena, T., & Whitfield, R. (2010). Holistic approach to learning and teaching introductory object-oriented
programming. Computer Science Education, 20(2), 103—127. doi:10.1080/08993408.2010.486260

Nico, R., van Joolingen, W. R., & van der Veen, J. T. (2012). The learning effects of computer simula-
tions in science education. Computers & Education, 58(1),136-153.doi:10.1016/j.compedu.2011.07.017

Nigel, P. (2007). Activating laboratories using Visual Basic for Applications. Engineering Education,
2(2), 44-53. doi:10.11120/ened.2007.02020044

Olelewe, C. J., & Agomuo, E. E. (2016). Effects of B-learning and F2F learning environments on
students’ achievement in QBASIC programming. Computers & Education, 103, 76-86. doi:10.1016/j.
compedu.2016.09.012

Oscar, A.-V., Nicuesa-Chacén, X., Brene-Artazcoz, O., Luisa Sanz de Acedo Lizarraga, M., & Teresa Sanz
de Acedo Baquedano, M. (2011). Evaluation of computer tools for idea generation and team formation
inproject-based learning. Computers & Education,56(3),700-711.doi:10.1016/j.compedu.2010.10.012

Ozdemir, A., Alaybeyoglu, A., Mulayim, N., & Balbal, K. F. (2016). Performance evaluation of learning
styles based on fuzzy logic inference system. Computer Applications in Engineering Education, 24(6),
853-865. doi:10.1002/cae.21754

Pruet, P. (2014). Understanding tablet computer usage among primary school students in underdeveloped
areas: Students’ technology experience, learning styles and attitudes. Computers in Human Behavior.
doi:10.1016/j.chb.2014.09.063

Rahdari, A. H. H. (2016). Developing a Fuzzy Corporate Performance Rating System: A Petrochemical
Industry Case Study. Journal of Cleaner Production, 131, 421-434. doi:10.1016/j.jclepro.2016.05.007

Routledge, G., Aminaei, A., & Benachour, P. (2007). Developing Understanding of Programming Prin-
ciples using Flash Actionscript. Innovation in Teaching and Learning in Information and Computer
Sciences, 6(4), 51-71. doi:10.11120/ital.2007.06040051

Saez Lopez, J. M., Gonzilez, M. R., & Cano, E. V. (2016). Visual programming languages integrated
across the curriculum in elementary school: A two year case study using “scratch” in five schools.
Computers & Education, 97, 129-141. doi:10.1016/j.compedu.2016.03.003

294



asto budifjahjanto (asto@unesa.ac.id) Downloaded: 5/12/2020 7:27:55 AM

P Address: 36.82.99.132

Visual Programming-Based Visual Learning Media

Sara de la Rosa de Sa’a. (2015). Fuzzy rating scale-based questionnaires and their statistical analysis.
IEEE Transactions on Fuzzy Systems. doi:10.1109/TFUZZ.2014.2307895

Saurabh, V., Ambad, P., & Bhosle, S. (2018). Industry 4.0 — A Glimpse. Procedia Manufacturing, 20,
233-238. doi:10.1016/j.promfg.2018.02.034

Sorva, J., Lonnberg, J., & Malmi, L. (2013). Students’ ways of experiencing visual program simulation.
Computer Science Education, 23(3), 207-238. doi:10.1080/08993408.2013.807962

Sukie, Mentz, & Havenga. (2016). Lessons Learned from Teaching Scratch as an Introduction to Object-
oriented Programming in Delphi. African Journal of Research in Mathematics, Science and Technology
Education. doi:10.1080/18117295.2016.1189215

Tang, S. (2015). Rating on Talent Evaluation-Similarity of Subsets. Procedia Computer Science, 61,
367-372.

Tim, K., Scheiter, K., Gerjets, P., & Edelmann, J. (2011). The influence of text modality on learning
with static and dynamic visualizations. Computers in Human Behavior, 27(1), 29-35. doi:10.1016/].
chb.2010.05.008

Vanissorn, V., & Htut, T. (2016). Civil Engineering students’ response to visualisation learning experi-
ence with building information model. Australasian Journal of Engineering Education, 21(1), 27-38.
doi:10.1080/22054952.2016.1258758

Vilém, N. (2015). Evaluative linguistic expressions vs. fuzzy categories. Fuzzy Sets and Systems, 281,
73-87. doi:10.1016/j.£55.2015.08.022

Wang, X., Liu, Z., & Cai, Y. (2015). A rating based fuzzy analytic network process (F-ANP) model for
evaluation of ship maneuverability. Ocean Engineering, 106,39-46.doi:10.1016/j.oceaneng.2015.06.061

Wang, Y.-M., & Chin, K.-S. (2011). Technical importance ratings in fuzzy QFD by integrating fuzzy
normalization and fuzzy weighted average. Computers & Mathematics with Applications (Oxford, Eng-
land), 62(11), 4207-4221. doi:10.1016/j.camwa.2011.10.005

Zen, Z., & Jun, W. (2010). Advances in neural network research and applications. Springer Verlag
Berlin Heidelberg.

295



