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Development of Mathematics Web-based Learning on
Table Set-Up Activities
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Department of Mathematics Education, Universitas Pendidikan Ganesha, Bali, Indonesia

Abstract—This paper almed to discuss product design and
expert valldation of the mathematics web-based learning table set
up activities in the hospitality Industry. This research was a type
of Research and Development, which almed to develop a new
product. The experts involved in this study were four experts.
There were two experts In the fleld of learning technology as
media valldators and two experts in the fleld of mathematics
education as material validators. In the process of valldating the
mathematics web-based learning in this study, using a
questionnaire that had been prepared to evaluate it as a research
Instrument. This research had produced mathematics web-based
learning which consists of five parts, namely, the Initial part to
recall about the Carteslan coordinates: the translation sub-
material sectlon: the reflectlon sub-material section: the rotation
sub-material sectlon: and the dilatation sub-material section. In
the review activity by experts, the average percentage of material
validators was elghty five percent, Its means Is very good and the
average percentage of media validators was ninety flve its means
Is very good also. It showed that this mathematics web-based
learning can be sald to be proper to use.

Keywords—Development; web-hased learning: mathematics;
table set-up; activities

[.  INTRODUCTION

Mathematics subjects have a quite unique and important
part in the competence learning of the tourism department [1]-
[2]. Understanding the right concepts in learning mathematics
can train transcendental reasoning. range of thinking, and
solving a case[3]-[4]. This will make students accustomed to
completing case studies in tourism in a more analytical and
realistic manner[5]. In general, this is in accordance with the
statement which stated that mathematics shows outstanding
skills in a person, both in terms of concretizing something
abstract, finding the right solution in a case, as well as the
power of thinking on an object[6]-[7].

In reality. mathematics is one of the subjects that are less
attractive to Tourism Vocational School students[8]-[9]. This is
because it is considered a difficult subject to learn and most
students have not realized and understood the true meaning of
mathematics[10]. This is in accordance with the opinion that
most students do mot want to focus on learning mathematics
because of the assumption that mathematics is difficult. scary,
boring and some people hate mathematics so that every time

they take part in learning mathematics, someone immediately
feels unwell[ L 1]-[14].

Factors from students and teachers become the basis for the
reason why many students are less interested in learning

.34

mathematics[15]. The factor from the students that became the
basis for the reason was the classical view of students, namely
that mathematics is a difficult subject to leam[16]. The factor
from the teacher that became the basis for the reason was the
difficulty of the teacher in finding the night method to lead
students to participate in mathematics learning voluntarily
without feeling coercion directly[17]. This difficulty causes
students to feel bored and not enthusiastic to take part in
learning mathematics[18]. This is supported by the opinion
which stated that the difficulty in selecting methods that can be
used to make students understand in leamning mathematics is a
teacher difficulty[19]. Another factor that causes students' lack
of interest in learning mathematics is because the form of
teaching materials has not been able to raise awareness of the
importance of mathematics[20]. Teaching materials that still
feature algorithms and formula derivations. raise students'
assumptions about solid material. feel less clear and it s
difficult to understand the material because of a dislike for
math subjects[21]. This is supported by the results of research
showing that: 1) learning by using textbooks is not liked by
students, because it creates a sense of being lost in dense
material and emphasizes algorithms so that students have
difficulty accepting mathematics learning[22]; 2) The
presentation of learning that is commonly done by teachers has
not been able to arouse students' desire to learn, so students are
not quite ready to receive lessons [23]: 3) students do not feel
challenged to work on the questions available in mathematics
learning, because the examples of questions and practice
questions provided are difficult to understand [24].

In addition. Tourism Vocational School students only focus
on the competencies of the majors they choose[25]. Many
students think that Mathematics is not so applied in Business
World or Industrial World where they carry out On the Job
Training or their place to find work after graduating from
Vocational High School[26]. Some explorations have also been
carried out by Mathematics teachers, but the number of
students who have an interest can still be counted on the
fingers[27]. Students' understanding of the many mathematical
concepts that can be applied in solving problems related to the
tourism sector is still so minimal[28]. This causes the sinking
of students’ desire to study mathematics voluntarily[29].

Overcoming these problems requires the development of
teaching materials that can make Tourism Vocational Schools'
students interested in learning mathematics. The teaching
materials is able to developed can be in the form of
mathematics web-based learning[30]-[31] . Applications in the
form of colorful pictures with interesting characters and
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mathematical material treats in it[33]-[32]. The reality in the
field is that there are many mathematical leamning applications
that have been developed. Some even carry applications with
the STEM concept[34]. However. there is no mathematics
web-based learning that carries the theme of tourism practice,
so that Tourism Vocational School students understand that
mathematics learning is also used in the work practice of the
tourism industry.

Based on this, this research was conducted to develop an
application for learning mathematics that was raised in
industrial work practices in one part of the food and beverage
service. The material used in the development of this
mathematics web-based learning is Transformation material.
Where this Transformation material is raised in the table set up,
that is the one of tourism practice activity.

II. METHOD

This research was a type of Research and Development
{R&D). which aimed to develop a new product. The
development activities carried out in this research were focused
on product design and formative evaluation. The stages carried
out consist of the Preliminary Research and Prototyping Stage.

A. Preliminary Research

The steps taken at this stage were literature studies to look
for problems related in schools learning as well as deficiencies
in existing mathematics learning. Field surveys to complement
and strengthen the findings in the literature study also taken.
This stage aimed to obtain information on problems in
mathematics material and deficiency of previous instructional
media. The field survey consisted of interviews with three
teachers and distributing questionnaires to one hundred and
eighteen students.

B. Prototyping Stage

The manufacture and improvement of product prototypes
as a problem-solving medium obtained earlier was carried out
at this stage. after finding problems in the learning process at
the preliminary research stage. This stage consists of designing
design  pguidelines, optimizing prototypes, formative
evaluations. In the formative evaluation activity, it is the
product evaluation stage (prototype) that had been made
previously[35]. The prototype was tested in several stages of
formative evaluation, including: 1) Research team members
examined the design using a list of important characteristics
from the intervention components; 2) A group of experts
provide responses related to the intervention prototype. The
experts involved in this study were 2 (two) experts in the field
of learning technology as media validators and 2 {two) experts
in the field of mathematics education as material validators.
Usually this is done using open and closed questionnaires or
interviews; 3) Walkthrough: through face-to-face researchers
together with users (teachers and students) reviewing the
intervention prototype: 4) Micro Evaluation was intended to
evaluate a small group of users (students) to use the
intervention section in normal situations; 5) Try-out a number
of user groups (students) using the intervention. On the focus
of effectiveness evaluation, evaluators did it by test.

Val. 13, No. 3. 2022

Expert walidation questionnaires, student response
questionnaires, and teacher response questionnaires were
analyzed using a multilevel scale. The data obtained was
quantitative data which was then translated into qualitative
data. Respondents did not answer one of the qualitative
answers on the multilevel scale model, but answered one of the
quantitative answers which were provided. Five alternative
answers were provided on a graded scale with a range of values
from 0 to 4, which are shown in Table L.

TABLE L CRITERIA FOR GRADED SCALE
Secore Criteria
4 Very Good
3 Good
2 Enough
1 Bad
0 Very Bad

The percentage of answers for each question indicator can
be calculated using the following formula.

Y. all respondents score

Percentage = = 100%

Y respondents x 4

The percentage of answers to all aspects of the question can
be calculated using the following formula.
¥ overall score of respondent criteria

Y respondents X ¥ item X 4
x 100%

Percentage =

In addition to using a multilevel scale in the expert
validation questionnaire, the answers to the conclusions from
the validation results used the Guttman scale. The Guttman
scale yields an unequivocal “yes-no” answer. The “adequate-
not eligible” scale was used in this questionnaire. Drawing
conclusions about the properly of the media used the following
formula.

¥ answers of proper from respondents

Percentage =
o L respondents

® 100%

III. RESULT AND DISCUSSION

A. Preliminary Research

In the Preliminary Research stage, several potentials and
problems faced by students were found based on the results of
the preliminary research questionnaire presented in Table IL
The potential and the problem was that students were less
interested in leaming mathematics because of the assumption
that mathematics has nothing to do with tourism activities.
According to them, productive learning activities are more
important and more fun to carry out than learning mathematies.
Students feel lazy and find it difficult to learn mathematical
material contained in textbooks. And there was no mathematics
learning media that can link productive learmning with
mathematics learning. This was supported by the results of
interviews with mathematics subject teachers which can be
concluded as follows. 1) Most students feel lazy and have
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difficulty in learning mathematics; 2) Some students feel less
helped by the teaching materials which they use in leaming
mathematics; 3) The teaching materials used in learning
mathematics are quite varied, it's just that there are no learming
media that can be collaborated with productive learming; 4)
When applying mathematics learning media that can be
downloaded from the intemet. students play with their
cellphones instead of studying: 5) The mathematics material

Fol 13, No. 3, 2022

that they should have learned. especially in Xl grade, was
simply missed when they had carried out the On the Job
Training program; 6) Educators expect mathematics material to
be linked and collaborated with vocational practice activities;
T) Some students who think that mathematics is not important
prefer to participate in vocational activities, even though they
already know that they are lagging behind
mathematics.

in learning

TABLE IL RESULTS OF PRELIMINARY RESEARCH QUESTIONNAIRE

- " Item . . .
M. Subject 1 3 3 3 3 3 3 3 = T T Taotal Percentage (%)
1 P 1 0 1 0 1 ] 1 1] 1 1 0 [}
2 P 1 0 1 1 0 1] 1 | 1 1] 1 7
3 P i} 1 1 il 1 0 1 [] 0 1 1 6
4 3 0 1 0 0 1 1 1 0 1 1 1 7
5 P 1 0 0 1 1 1] 1 1] 1] 1 1] 5
i P 1] 1 0 1 1 1 1 1 1 1] 0 7
7 P 1 1 1 0 1 1 0 1 1] 1 1] 7
] P 0 [i] il 1 1] 1 1 | 1 1] [i] 3
9 P 1 1 1 0 1] 1 1 [1] 1 0 [i] [
10 P 1} | 0 1 i i 1] 1 0 i} 1 4
11 P 1 0 0 1 1 1 1 0 1 0 1 7
12 P 0 1 0 1 0 1 1 1 0 1 1 7
13 P 1 1 1 0 1 1 1 1] 0 1 0 7
14 P 1] 1 0 1 1] 1 1] 1 1 1] 1] ]
15 P 1 1] 0 1 1 i i 1 i 1 1] 5
16 P 1] 1 0 1 1] 1 [1] L] 1 1 1 6
17 P 1 i} 0 1 1 i 1] 1 i i 1 5
13 P 0 1 1 1 0 1 1 0 0 1 1 7
19 P 1 0 1 0 1 1 0 1 0 1 1 7
20 P 1 1 0 0 1 0 1 | 1 1 1 g
21 P ] 0 1 0 1 1 0 | 0 1 1] 5
22 P 1 0 1 0 1 1 1 1] 1 0 1 7
23 P 1 1 0 1 0 1 1 1] 1 0 1 7
24 P 0 1 0 1 1 1 1 | 0 0 0 [
25 P1525 1 0 0 1 1 1 1 0 1 0 1 7
26 P1526 i} 1 0 1 0 1 i} 1 0 1 1 6
27 P1527 1 1 1 0 1 0 0 | 0 1 0 b
28 P1528 1 1 0 1 0 1 0 1 1 0 0 b
29 P1529 1 [i] 1 0 1] 1 1 | 0 1 0 [
30 P1530 1 1 0 1 0 1 1 1] 0 1 1 7
3l P25l 1 0 1 0 1] 1] 1 L1} 1 1 0 5
32 P252 1 1 0 0 1 1 1] [i] 1 1 1 7
33 1 L] ] 0 1 0 1 0 0 1 1 6
34 1 1 1 il 0 1 0 [i] 1 0 1 6
35 i} 1 1 1 1 0 1] 1 0 1] 1 6
36 1 1 1 1 1] 1 1] [i] 1 1] 1] [
37 1 L] 0 1 [1] 1 [1] | 1 1 1 7
38 P2SE 1] 1 1 0 1] 1 1 1] 1 1] 1 [}
39 F289 1 1 0 1 1] 1 1 1 0 0 1 7
40 P2510 1 1 0 1 1 0 1 0 1 0 1 7
41 F2511 0 1 0 1 1 1 1 1 0 1 0 7
42 P2512 1 1] 0 0 1 1 1 | 1 0 1] ]
43 P2513 1] 1 0 1 1 1 1] 0 1] 1 0 5
=4 P2 1] 1 0 1 0 1 1 | 1 1] 1 7
45 P2515 1 1 1 0 [1] 1] 1 0 1 1] 1 [}
46 2516 1 [i] il 1 1] 1 1 | 1] 1] [i] 3
47 P2517 0 1 0 1 0 1 1 0 1 0 1 b
43 P2518 1 0 0 1 1 1 0 1 0 1 1 7
49 P2819 0 1 0 1 1] 1 [1] [1] 1 0 1 5
] 1 1 1 1 1 1] 1] 1 1] 1 1] 7
5] 1 0 1 0 1] 1 1] 1 1 1] 1] ]
52 1 1 1 1 i [1] 1 [] 0 1 [i] ]
53 1 1 1 1 0 1 0 | 0 1 1 &
54 1 [i] il 1 1 i i | 1 1] 1 ]

Q]
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55 1 | 1 1 1] 1 ] 1 0 1 0 7 6364
56 0 | 0 0 1 1 1 1 1 0 0 i}
57 1 1] 0 1 1 1 1 1] i 1 1] &
58 1] 1 0 1 1 1 i 1] 1 0 1 &
59 0 1 1 0 1 1 1 1 0 0 1 T
[] 1 [i] ] 1] 1 [i] 1 [i] 1 0 ] [
6l 1 1 1 1 0 1] 0 1 1 0 1 7
62 0 1 l 0 1 L] 1 1 0 1 l T
03 ] 1 0 1 1 1] 1 1] 1 1 l 7
i 1 [1] 1] 1 1 1 [1] [1] 1 0 1 i}
63 [i] 1 i [i] 1] 1] 1 1] 1 1 | 5
[ 1 | ] 1 1 [1] 1 0 il 1 0 7
s} 0 | 0 1 1 | i 1 1 0 1] [
68 1 | 1 0 0 1 1] 1 0 1 0 o
(] 0 1 0 ] 1 [1] 0 1 ] 1 ] 7
0 1 L] 0 1 0 1 0 1 1 1 1 T
71 1] 1 0 1 1 1 1 1] 1 0 1] i}
72 1 | 1 1 1 1] i 1 0 0 ] T
73 1 1 1 ] 1 1 1 1] 0 1 1 ]
74 [i] 1 ] 1 1 1 [1] 1 0 1 ] 7
75 1 1] 0 0 1 1] 1 1 1 1 1 T
70 1 1 1 1 0 '] 1 1 i 1 ] [
77 [i] 1 ] i 1 [1] 1 0 1 1 1 7
78 1] | 0 0 1] 1 1 1 1 1 1 7
79 1 [1] 0 1 1 1 1 1 1 1 0 B
80 P3520 [i] 1 0 1 1 1 1] 1 1 0 1 7
21 1 1 1 1 1 1 1 1 0 1 0 9
72 1 [i] i] 1 1 | 1 [i] 1 il [i] [
EE] i} 1 ] i} 1 1 [i] 1 il 1 i} o
&4 1 | 1 1 1] 1 1 1 1 1 1 10
85 1 [1] 0 0 1 1] 1 1 1 0 0 5
26 26 1 | I 1 0 /] 1 1 1 1 I 9
27 27 1 1 1 0 1 1] 1 1 0 1 1 ]
EE 28 [i] [i] ] 1] 1 [i] 1 [i] 1 1 ] [
EEl 29 1 | i] 1] 1] | i [i] 1 1 ] [
a0 1 1 0 | 0 1 i} 1 [} 1 1 1 7
91 2 1 1 o 1 1 1] 1 0 0 1 0 o
92 1 0 1 0 1 1] 1 1 1 0 0 [
93 1 | 1 1 0 0 1 1 0 1 1] 7
94 [i] | i] 1] 1 [i] i 1 1 1 ] [
95 1 L] 0 1 1 1 1 1 1 0 1] 7
96 [i] 1 0 1 1 1 1 0 0 1 1] [
97 1 L] 1] 1 1 1 1 1 1 0 0 7
98 1 | 1 0 1 i} 1 1 0 1 0 T
99 (i) | o 1 (1] (i) 1 (1] 1 1 1 6
1060 1 [1] 0 1} 1 1] 1 1 1 1 1 7
101 1] | 0 1 1 1 0 1 0 0 1] 5
102 1 1 0 1 0 1 1 0 0 1 1 7
103 [1] | 1] 1 1 1 [1] 1 0 1 1 T
104 1 1] 0 1] 1 | 1] 1 1 1 0 [
105 P4516 0 1 0 1 1 L] 1 0 0 1 l b
106 P4517 1 1 l 1 1 1 0 1 0 0 l &
107 P4S18 1 | 1 1] 1] 1 1 1] 0 1 1 T
108 P4519 1 | 0 1 i 1 i 1 1] 1 1 7
109 P4520 1 | 1 i 1] 1 1 1 1] 1 1] T
110 P4521 1 [] ] 1 1] ] 1 1 1 il 1] [
111 P4522 [i] | 1 0 1 [i] 1 1 0 1 0 &
112 1 1 0 1 0 1] 0 1 1 1 1 T
113 1 1 l 0 1 L] 1 0 1 1 0 7
114 [i] 0 ] 0 1 1 1 1 i 1 1 7
115 1 1 0 1] 1 1] 1] 1 1 1 1 7
116 1 [] ] 1] 1 0 1 [1] 1 il ] [
117 1 1 1 1 1 1 0 1] 1 1 1 9
118 1 1 1 0 0 1] 1 1] 1 1 1 T
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B. Prototyping Stage

In the Prototyping stage, the researcher made a plan to
determine the Basic Competence and Student Learning
Experience and made a feasibility instrument. The selection of
subject matter is done based on the consideration of the
difficulties of teachers and students in learning mathematics.
Transformation material in mathematics vocational high school
X1 grade was chosen because of the frequent delays in learning
this material. This was because when these learning materials
must have been given, students instead have to focus on
vocational practice activities to face the On the Job Training
(OJT) program. The students' too busy with vocational practice
activities resulted in the Transformation material being missed
and made students start to feel that mathematics was not
important, the most important thing was a productive subjects.

This mathematics web-based learning was developed to
make students more aware that mathematics can be found in
productive subjects. And in order the cognitive load of students
in learning mathematics can be reduced, so that students begin
to feel that learning mathematics is interesting to understand.
At this stage the researchers collaborated between vocational
practice activities and mathematics learning. where
mathematics learning material was inserted into several steps
of vocational practice activities. The parts of the developed
mathematics web-based learning can be explained as follows.

At the beginning section of the application before starting
the Transformation lesson, students are invited to recall the
Cartesian field. The initial part of this application can be seen
in the form of Fig. I.

In this section, students are led to imagine the Cartesian
coordinates on the table-set up practice. Students are stimulated
to determine the correct Cartesian coordinates for placing
flower vases and other table-set up practice equipment.

The second part of the application is the part where
learning mathematics begins to enter the sub-section of the
translation material. The second of this application can be seen
in the form of Fig. 2.

In this section, the table-set-up practice has reached the
laying of plates. Here students are led to understand the
concept of translation material with cases of shifting plates and
shifting other table-set up practice equipment. Students are led
to understand that shifts that occur in plates or other items will
only change the point of position, not the size or shape of the
item.

————

Fig. I. Given the Cartesian Coordinates.
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Fig. 2. Translation Sub-Material Section.

The third part of the application is the part where
mathematics learning begins to enter the Reflection material
sub-section. The third of this application can be seen in the
form of Fig. 3.

Fig. 3. Reflection Sub-Material Section.

In this section the table-set up practice has reached the
laying of the napkin on the plate. Here students are led to
understand the concept of Reflection material with the case of a
flower vase as a mirror, where the distance from plate A to the
flower vase is the same as the distance from plate A’ to the
flower vase. Students are led to understand the reflection that
occurs on plate A and plate B and determine the position of the
image according to the coordinates of the points. Students are
also led to understand that the mirror in this reflection material
can be a point and can also be a line.

The fourth part of the application is the part where
mathematics learning begins to enter the Rotation material sub-
section. The fourth of this application can be seen in the form
of Fig. 4.

Fig. 4. Rotation Sub-Matenial Section.
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In this section, the table-set up practice is equipped with
cutlery placement. Here students are led to understand the
concept of material Rotation with cases, rotation of the knife
on the B&B plate marked with the letter "S" with the knife on
the B&B plate marked with the letter "R". This rotation occurs
with the flower vase as the axis. Students are led to understand
the rotation that occurs if it is rotated clockwise or
counterclockwise at a certain angle.

The fifth part of the application is the part where
mathematics learning has entered the Dilatation material sub-
section. The fifth of this application can be seen in the form of
Fig. 5.

Fig 5. Dilatation Sub-Matcrial Section.

In this section the table-set up is complete, all the cutlery,
crockery, glassware. and linen that are prepared on the table as
a utensil to eat for a guest have been set up. Here students are
led to understand the concept of Dilatation material with cases:
replacement the show plate with B&B plate: And also with the
replacement of other cutlery with the same shape but different
sizes. Students are led to understand the enlargement or
reduction that occurs if there is a replacement in the cutlery.

This developed mathematics web-based learning had been
validated by educational technology experts and mathematics
education experts. In the process of validating the application
of mathematics learning in this study, using a questionnaire
that had been prepared to evaluate it as a research instrument.
Adjusting the objectives of each questionnaire was taken into
consideration in the preparation of this instrument. The
questionnaires were media expert evaluation questionnaires
and material expert evaluation questionnaires. The activity of
reviewing the mathematics web-based learning was carried out
by distributing questionnaires to experts.

The results of the validation carried out by two material
experts and two media experts on the mathematics web-based
learning can be seen in Table I1I and Table IV.
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TABLE IV. VALIDATION RESULTS OF MEDIA EXPERTS ON MATHEMATICS
WER-BASED LEARNING
Evaluated Numb Validators | pey
No. Revision
Aspect of Items Y
w o |7
1 Software 10 10 |10 100 o
cnginecerng revision
2 | Visul 13 12 | n |s9 No...
Communication evision
Mecan 95

TABLE IIL VALIDATION RESULTS OF MATERIAL EXPERT VALIDATION ON
MATHEMATICS WEB-BASED LEARNINGS
| Evaluated | Numb Validators | per

No. Aspect of Theasi 7 I (%) Revision
Leaming ; No

1 Design 16 n s | s i
Teaching No

2 2

B Material s o 5 2 revision

Mecan 85

The validation of the mathematics web-based learning was
carried out by four experts. namely two experts in the field of
Leamning Engineering education and two experts in the field of
Mathematics Education. The evaluation carried out on the
mathematics web-based learning used several aspects to
measure it, including: software engineering, visual
communication, learning design and teaching materials. In the
aspect of "software engineering”, evaluator Il assigned an
assessment score "1 (proper)” on each indicator with the total
number of indicators was 10. Evaluator IV also gave an
assessment score "1 (proper)” on each indicator with the total
number of indicators was 10. So that obtained a percentage of
100%. By matching the results of these percentages with the
percentage level of achievement on a five scale, the "software
engineering” aspect was included in very good qualifications,
so there was no need to revise this aspect. In the aspect of
"visual communication” there were 13 indicator items,
evaluator Il gave an assessment score "1 (proper)" on 12
indicator items and "0 (it was not proper)” on | indicator item.
Evaluator IV gave an assessment score of "I (proper)"” on 11
indicator items and "0 (they were not proper)" on 2 indicator
items. So that obtained a percentage of 89%. By matching the
results of these percentages with the percentage level of
achievement on a five scale. the "visual communication" aspect
was included in the very good qualification, so there was no
need to revise this aspect. In the aspect of "learning design”
which consists of 16 indicator items, evaluator I gave an
assessment score "l (proper)" on 11 indicator items and "0
(they were not proper)" on 6 indicator items. Evaluator I gave
an assessment score "1 (proper)” on 14 indicator items and "0
(they were not proper)" on 2 indicator items. So that obtained a
percentage of 78%. By matching the results of these
percentages with the percentage level of achievement on a five
scale, the "learning design" aspect is included in good
qualifications, so there is no need to revise this aspect. In the
aspect of "teaching material" which consists of 6 indicator
items. evaluator I gave an assessment score "1 (proper)" on all
indicator items. Evaluator II gave an assessment score "l
(proper)” on 5 indicator items and "0 (it was not proper)" on |
indicator item. So that the percentage obtained was 92%. By
matching the results of these percentages with the percentage
level of achievement on a five scale, the "teaching material"
aspect is included in very good qualifications, so there is no
need to revise this aspect.

In addition to the results of the expert validity test,
walkthrough activities were also carried out. In this case the
author used it as a guide for revising the mathematics web-
based learning. The results of the walkthrough activities can be
seen in Table V.
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TABLE V. WALKTHROUGH RESULTS OF MATHEMATICS WER-BASED Tray-out results of the Mathematics web-based learning can be
LEARNINGS seen in Table IX.
. Evaluated | Studenis | Percentage .
No. Aspect 1 T Quantity | ., Nate TABLE VII. THE MICRO GROUP EVALUATION RESULT OF MATHEMATICS
WER-BASED LEARNING
. Very
I Content 4 + 3 11 92 N
e Good . Efficienc | Conten | Learning Impleme
Students ) Desi i Mean
. Leaming | X R e Very ¥ i esign niation
- Design - ) Good 51 4 4 3 4
3 I|1_Jp lement 3 3 10 &3 \_'n:r:.' 52 4 4 4 4
ation Good
Tech | e 53 3 3 4 4 3.50
echnica - c ery
| Qualiy | *? e M Good 54 4 1 4 4 4.00
ey 55 3 3.75
Mean 89 ztr:l = ' 4 4 A ———
= s6 4 4 4 4 400
The results of the pretest and posttest of students who were 57 4 4 4 3 3.75
included in the Walkthrough activity can be seen in Table VL . 4 p 4 . o0
TABLE VL PRETEST AND POSTTEST RESULTS ON WALKTHROUGH 59 4 4 3 4 3.75
ACTIVITIES o 3 p " . 200
No. Students Pretest Posttest S11 4 4 4 3 375
1 SPWi [ 20 512 4 + 4 4 4.00
2 SPWI2 70 85 513 4 4 £} 4 375
3 SPWO3 60 75 S14 4 4 4 ) 4.00
Mean =] 20 815 4 + 4 4 4.00
In the walkthrough activity involving 3 students, the Quantity 38 39 37 58 58.00
average increase in student learning outcomes was obtained Percentage - - 45 o a5
which in the pretest the average learning outcome was 65% (%6) ) i )
and in the posttest the average learning outcomes increased to ok Very Very Very Very Very
80%. The average student response questionnaire results were e Good Good Good Good Good

also obtained by 89%. If the average value is matched with the
percentage level of achievement on a five scale, the
walkthrough activity was considered to be running very well.
Based on the results of the expert validation and walkthrough
activities, it can be concluded that the developed mathematics
web-based learning is proper to used. After the formative
evaluation of mathematics web-based learning passed through
expert validation and walkthrough activities, it was continued
with Micro Group Evaluation with a larger number of students.
The Micro Group Evaluation results of the Mathematics web-
based learning can be seen in Table VIL.

The results of the pretest and posttest of students who were
included in the Micro Group Evaluation activity can be seen in
Table VIIL

In the micro-evaluation activity that involved 15 students, it
was found the average increase in student learning outcomes.
The average learning outcome in the pretest was 69.3 and in
the posttest the average leamning outcomes increased to 79.6.
The average student response questionnaire results of 97% also
obtained. If the average value was matched with the percentage
level of achievement on a scale of five, the micro-evaluation
activity was considered to be running very well. Based on the
results of the evaluation of the micro group, it can be
concluded that the developed mathematics web-based learning
was proper to use. Furthermore, the flow of formative
evaluation continues to the last part. namely the Try-out. The

TABLE WIII. PRETEST AND POSTTEST RESULTS 0N MICRD GROUP

EVALUATION ACTIVITIES

Now Stmdents Pretest Fosttest
1 SPEMOIL 60 75

2 SPEMO2 75 82

3 SPEMO3 70 80

4 SPEMO4 T0 H#4

5 SPEMO3 65 T6

6 SPEM0G 75 84

7 SPEMO7 70 T8

] SPEMOE 65 0

9 SPEMO% 65 75

1o SPEMI10 75 85

11 SPEMI1 &0 Tt

12 SPEMI2 T0 T

13 SPEMI13 75 #1

14 SPEMI14 75 84

15 SPEMI13 70 75
Mean 693 T9.6
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TABLE X. PRETEST AND POSTTEST RESULTS 0% TRY-OUT ACTIVITIES
h{ Students Pretest Posttest
| SPTO01 75 85
x SPTO02 75 .1
3 SPTOO03 70 #4
4 SPTOD04 635 T8
5 SPTOO05 70 &0
& SPTO0G 60 TS
7 SPTOOT 75 5
] SPTOOS 70 82
9 SPTO0S To .11
1o SPTOID 60 Ta
11 SPTON1 To 24
12 SPTOIZ To &l
13 SPTOI3 To 24
14 SPTO4 To a0
15 SPTOIS 65 TE
16 SPTOLG &0 a2
17 SPTONT 75 a5
18 SPTOIS 70 &0
19 SPTOI9 To a4
0 SPTO20 60 Th
Z1 SPTO21 65 T7
22 SPTO22 75 5
23 SPTO23 70 82
24 SPTO24 65 A0
25 SPTO25 60 Th
6 SPTO26 65 79
X7 SPTO27 65 &1
28 SPTO2% To 24
] SPTO29 60 TS
in SPTO30 T0 A0
Mean 6783 208

TABLE IX. THE TRAY-0OUT RESULT OF MATHEMATICS WER-BASED
LEARNING
Evaluated Aspect
Students Implementat Sustainabil | Appropria Acceptance and
jon ity teness attraction
51 4 4 3 4
52 4 3 4 4
53 3 3 4 4
54 4 3 4 4
55 3 < 4 4
56 4 4 4 4
57 4 + 4 4
S8 4 4 4 4
59 4 3 3 4
510 4 3 4 4
511 4 3 4 4
512 4 4 4 4
513 4 4 3 4
514 4 + 4 4
515 4 4 4 4
516 4 4 4 3
517 4 4 4 4
518 4 3 3 3
519 4 4 4 3
520 4 3 4 4
521 4 3 4 4
522 3 4 4 4
523 3 4 4 4
524 3 + 4 3
525 4 4 3 4
526 4 3 4 4
527 4 3 4 4
528 3 3 4 3
529 3 + 4 4
530 3 + 4 4
Cruantity 112 108 115 115
Percenta .
g (%) 93 90 Gy Gt
Note Very Good Very Good | Very Good | Very Good

The results of the pretest and posttest of students who were
included in the Try-out activity can be seen in Table X.

In the Try-out activity involving 30 students, the average
increase in student leaming outcomes was obtained which in
the pretest the average learning outcome was 67.8 and in the
posttest the average learning outcome increased to 80.8. The
average student response questionnaire results were also
obtained by 93.8%. If the average value was matched with the
percentage level of achievement on a five scale, the Try-out
activity had been running very well. Based on the results of the
Try-out activity, it can be concluded that the developed
mathematics web-based learning was proper to use.

The results of this study support several previous studies.
The following is the previous research. Bailey et al. with
research title Finding Satisfaction: Intrinsic Motivation for
Synchronous and Asynchronous Communication in the Online
Language Learning Context. The results of the research
showed that students’ attention and motivation to leamning arise
when learning materials are associated with what students
enjoy[36]. Ruder et al. with research title Getting Started with
Team-Based Learning (TBL): An Introduction. The results of
the research showed that stimulating student activity can be
done by presenting leaming challenges and direct involvement
of students in leamning practices[37]. Ardana et al. with the
research title “The expansion of sociocultural theory-oriented
mathematical learning model. The results of the study indicate
that learming mathematics must consider 4 pillars (learning to
know, leaming to do, learning to be, and leaming to live
together in peace and harmony) [38]. Wares with research title
A Gift Box Filled with Mathematics. The results of the
research show that the relationship between feedback and
reinforcement will be strengthened if it 1s used frequently and
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will decrease or even disappear if it is rarely or never used[39].
Therefore, activities related to repetition are very necessary in
learning. Sudiarta et al. with the title Investigation on students’
mathematical online discussion: A case study in grade 8 SMPN
I Denpasar. The research result showed that online discussions
are able to create very significant mathematical abilities
(conceptual understanding. procedural fluency, strategic
competence, adaptive reasoning. and productive disposition)
and communication skills (clarification, advice). So in this case
web-based learning is needed to support discussion activities.
Furthermore, Chen et al. with research title Extending
Cognitive Load Theory to Incorporate Working Memory
Resource Depletion: Evidence from the Spacing Effect. The
results of the research indicated that teachers must be able to
regulate learning activities, starting from planning. the
implementation process to the final stage, namely assessment
or evaluation, so that students can participate in the learning
process well without significant differences[40]. Based on the
results of the research and several supporting theories, it can be
concluded that in vocational mathematics learning there should
be a collaboration of mathematics learning materials with
vocational practice activities so that in addition to learning in
theory students also get hands-on practical experience in
learning mathematics.

IV. CONCLUSION

This research has succeeded in developing a prototype of a
mathematics web-based learning that carries the theme of table
set-up industry practice in the Food and Beverage Service
department. In the expert test activities, the average percentage
of material validators was 85% (very good) and the average
percentage of media validators was 95% (very good). In the
walkthrough activity., an average increase in student learming
outcomes was obtained. which in the pretest was 65 and in the
posttest increased to 80. The average student response
questionnaire results were also obtained by 89% (very good).
In the micro-evaluation activity, it was found that the average
increase in student learning outcomes. The average in the
pretest was 69.3 and in the posttest increased to 79.6. The
average student response questionnaire results of 97% (very
good) also obtained. In the Try-out activity, an average
increase in student learning outcomes was obtained. which in
the pretest was 67.8 and in the posttest increased to 80.8. The
average student response questionnaire results were also
obtained by 93.8% (very good). Thus it can be concluded that
the mathematics web-based learning developed in this study
has met the standards of wvalidity, practicability and
effectiveness to be said to be proper for use. Future work that
can be done is to analyze the factors that are influenced by the
use of this mathematics web-based learning and perform a
comparative analysis with other equivalent learning
applications.

ACKNOWLEDGMENT

The authors express gratitude to the Chancellor. Director of
the Postgraduate Program. and Head of the Educational
Sciences Study Program at Universitas Pendidikan Ganesha for
their very useful support and encouragement.

[4

(51

[6]

(8]

191

[10]

[

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

Vol. 13, No. 3, 2022

REFERENCES

S. Wilson, J. McChesncy, and L. Brown, “Cultural Compctencies and
Planni forT hing Math ics: Preservice Teachers Responding to
Exp Opp and R " J. Urban Math. Educ.. vol.
10, no. 1. pp. 95—”2 2017.

J. Little, “Connecting Mathematics with Science lo Enh.uncc Smdcm
Achicvement -- A Position Paper,” in Math R

Group of Australasia, 2019, pp. 452-459.

W. Sung and J. B. Black, “Factors to Consider When Designing Effective
Leamning: Infusing Computational Thinking in Mathematics to Support
Thinking-Doing.” J. Res. Technol. Educ., vol. 53, no. 4, pp. 404426,
2021.

N. Akhter and N. Akhter, “Learning in Mathematics: Difficultics and
Perceptions of Students.” J. Educ. Res. Dept. Educ. IUB, Pakistan, vol.
21. no. 1. pp. 147-163, 2018.

P. lecn. E. Smith, A. S Comer. D. O'Sullivan, and J. Waldock “The
P I of Rec Math S the Develog of
Mathematical Learning,” Int. J. Math. Educ. Scl Technol., vol. 50, no. 7,
PP. 972-986.2019.

Lambx “Develop Skills Und of Math ical High
School Student.” Int. J. Educ. Res., vol. 4. no. 7. pp. 315-319, 2016.

H. Stein, L Gurevich, and D. Gorev, “Integration of Technology by
Novice Mathematics Teachers -- What Facilitates Such Integration and
What Makes It Difficult”.” Educ. Inf. Technol., vol. 25, no. 1, pp. 141-
161, 2020.

H. Pathuddin, Kamariah, and M. L Nawaw.
Ethnomathematics: Barongko Cake Explorti as
Leaming Resources,” ). Math. Educ.. vol. 12, no. 2, pp. 295-312, 2021.
A. Yulastri, H. Hidayat, Ganefri, S. Islami. and F. Edya, “Developing an
Entreprencurship Module by Using Product-Based Leaming Approach in
Vocational Education,” Int. J. Environ. Sci. Educ., vol. 12, no. 5. pp.
1097-1109, 2017.

J. Subrahmanyam, “Docs Gender Play a Part in High School Students®
Interest and Their Application of Cognitive Strategics in Leaming
Mathematics?,” Shanlax Int. J. Educ., vol. 9, no. 3, pp. 242-245, 2021.

K. Larkin and R. Jorgensen, 1 Hach.n(hs WhyDchNccdloDo
Maths?" Using iPad Video Dianes to In Attitudes and Emoti
Towards Mathematics in Year 3 and Year 6 Students.” Int. J. Sci. Math.
Educ.. vol. 14, no. 1. p. 3, 2016.

N. Giinbas, “Students Solve Math s Word Probl in Ani
Cartoons,” Malaysian Online J. Educ. Technol., vol. 8, no. 2. pp. 43-57,
2020.

TarzimahTambychik and T. S. M. Mcerah, “Students” Difficultics in
Mathematics Problem-Solving: What do they Say?.” Procedia - Soc.
Behav. Sci., vol. 8, no. 142-151, 2010.

J-W. Lin, “The Impact of Team-Based Lecaming on Students with
Different Self-Regulated Leaming Abilities.” J. Comput. Assist. Leam.,
vol. 35, no. 6. pp. 758-768, 2019.

C. Whiteford, N. Kelly. and L. Dawes. “Why Become a Teacher?
Exploring Motivations for Becoming Science and Mathematics Teachers
in Australia.” Aust. J. Teach. Educ., vol. 46, no. 3, pp. 1-19.2021.

Harun, B. Kartowagiran, and A. Manaf, “Student Attitude and
Matk ics Leamning S : A Meta-Analysis.” InL J. Instr., vol. 14,
no. 4, pp. 209-222, 2021.

B. lJcbcch-Llcn “The Bumpy Road to lmpkmmlmg Coopc'rnuvc
L T ds Sustained Practice through ¢ Action.”
Cogent Educ vol. 7.no. 1, pp. 1-17, 2020.

N. Guner. “Difficultics Encountered by High School Students m
Mathematics.” Int. J. Educ. Methodol., vol. 6, no. 4, pp. 703-713, 2020,
W. Setyaningr A. Mahmudi, and Murdanu, “Pedagogical Content
Knowledge of Mathematics Pre-service Teachers: Do they know their
students?,” J. Phys. Conf. Ser., vol. 1097, pp. 1-8. 2018.

A. Asli and L Zsoldos-Marchis. “Teaching Appli of Math
in Other Disciplines: Teachers’ Opinion and Practice,” Acta Dxdacl

Napocensia, vol. 14, no. 1. pp. 142-150, 2021.

‘Buglmsc

Math, -

1

97|Page

www.ijacsa.thesai.org



[21]

[23]

[24]

[25]

[26]

(IJACSA) International Journal of Advanced Computer Science and Applications,

L. Luitel, “Explonng Teachers’ Experiences on the Natre of

Mathematics Based on Their Curricular and Pedagogical Practices: A

Phenomenological Inquiry,” Int. Electron. J. Math. Educ.. vol. 15, no. 3,

pp. 1-12, 2020.

Salamia and U Tlsngan “The Reflection Soclal-Cogmuvc Tboory in

Atk v in’ Inter sonal Conf o

Rescarch and Innovation. 2017, pp. 46-52.

P Nugnhcm and D. N Mawardi, “Thc Cnns of Mathematical
" in b | Confi on R h and

Innovahon, 2017, pp. 68-71.

S. Hadi, “Authentic Assessment And Students” Mathematical Literacy.”

in Intemational Conference on Educational Rescarch and Innovation,

2017. pp. 53-60.

T. Hao and M. Pilz, “Attractiveness of VET in China: A Study on
Secondary Vocational Students and Their Parents,” J. Educ. Work, vol.
34, no. 4, pp. 472487, 2021.

H. Ozd “Maths I in Vocational High School from
Teachers and Students” Eyes: A Different Kettle of Fish,” REDIMAT - J.
Res. Math. Educ.. vol. 9. no. 2, pp. 196-214, 2020.

B. Kiigiik Demir, “The Opinions of Mathematics Teacher Candidates
Who Have Reccived a STEM Training on STEM and the Activities They
Designed in the Class” Athens J. Educ., vol. 8. no. 4, pp. 401-416, 2021.

S. Osman, C. N. A. C. Yang. M. S. Abu. N. Ismail, H. Jamban. and J. A.
Kumar. “Enhancing Students’ Mathematical Problem-Solving Skills
through Bar Model Visualisation Technique.” Int. Electron. J. Math.
Educ., vol. 13, no. 3, pp. 273-279, 2018.

V. Manfreda Kolar and T. Hodnik, “Mathematical Literacy from the
Perspective of Solving Contextual Problems.” Eur. J. Educ. Res.. vol. 10,
no. I, pp. 467-483, 2021.

M Slmsck lnd N. Yazci. “Examining the Digital Leaming Matenal
ies of Pre-Scrvice Mathematics  Teachers.”
Paitio, Educ Res., vol. &, no. 3, pp. 323-343,2021.

Vol. 13, No. 3, 2022

[31] Q. A. Alaymi. A. Kamaludin, R. A. Arshah, and M. A. Al-Sharafi, “The
Effectivencss of Cloud-Based E-Leaming towards Quality of Academic
Services: An Omanis’ Expert View.” Int. J. Adv. Comput. Sci. Appl.. vol.
9.no. 4. pp. 158-164, 2018.

[32] A. Chaffai, L. Hassouni, and H. Anoun, “Rcal-Time Analysis of
Students’ Activitics on an E-Leaming Platform based on Apache Spark.”
Int. J. Adv. Comput. Sci. Appl.. vol. &, no. 7. pp. 101-109, 2017.

[33] S. Schutern et al, “On the Potential of Augmented Reality for
Mathematics Teaching with the Application cleARmaths,” Educ. Sci.,
vol. 11, pp. 1-18, 2021.

[34] J. Weidman and G. Wright. “Promoting Construction Education in K-12
by Using an Exp ial, Student-C: i, STEM-Infused C
Unit,” Technol. Eng. Teach., vol. 79, no. 1, pp. §-12,2019.

[35] L G. P. Suharta, N. N. Parwati. and L G. N. Pujawan, “Integration of
Ethnomathematics in Learning Geometry Transformation,” in 5th Asian
Education Sympasium 2020 (AES 2020), 2020, pp. 107-110.

[36] D. Bailey. N. Almusharraf, and R. Hatcher. “Finding Satisfaction:
Intrinsic Motivation for Synch and Asynch Communication
in the Online Language Learning Context.” Ednc Inf. Technol.. vol. 26,
no. 3, pp. 2563-2583, 2021.

[37] P. Ruder, M. H. Maier, and S. P. Simkins, “Getting Started with Team-
Based Leaming (TBL): An Introduction,” J. Econ. Educ., vol. 52, no. 3,
pp. 220-230, 2021.

[38] L M. Ardana, I. P, W. Anawan, and G. A. D. Sugthami, “The expansion
of sociocultural theory-oriented mathematical keaming model.” Cypriot J.
Educ. Sci., vol. 16, no. 6, pp. 3016-3032, 2021.

[39] A. Wares, “A Gift Box Filled with Mathematics,” Math. Teach. Leam.
Teach. PK-12. vol. 114, no. 4. pp. 318-324, 2021.

[40] O. Chen, J. C. Castro-Alonso, F. Paas, and J. Sweller, “Extending
Cognitive Load Theory to Incorporatc Working Memory Resource
Depletion: Evidence from the Spacing Effect.” Educ. Psychol. Rev.. vol.
30, no. 2, pp. 483501, 2018.

98|Page

www.ijacsa.thesai.org



