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ABSTRACT

This study aims to describe the effect of worksheets assisted by Augmented Reality on students' verbal
representation abilities. This type of research is a pre-experimental study with a comparative design of all groups.
This research was conducted in class XI MIA 1 as the experiment class and class X1 MIA 3 as the control class.
Data collection methods are observation and test methods. The data analysis technique in this study used the Mann-
Whitney U test analysis. The U test analysis results showed a significant difference from the learning treatment
with worksheets assisted augmented reality. This shows that worksheets assisted by Augmented Reality is

effectively used to improve students' verbal representation ability.
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1. INTRODUCTION

Education is an effective medium for building each
individual's character and skills [1][2]. The dynamic
learning process has contributed to students'
preparation to face the challenges of an increasingly
complex and impactful world [3]. Character training
and ideas or knowledge requires a fair communication
process. The role of educators greatly influences this
condition in conveying ideas to students. Good
communication intends to play an active role during
the classroom's learning process to create effective
learning.

Students' ability to understand the material concept
well is said to succeed in learning [4]. Students can
understand the concept by interpreting the material
continuously and not allowing information to be stored
passively. Limited memory capacity requires students
to have the ability to represent information or
knowledge. Measurable but coherent representations
with different modalities can support learning and
assist the desired logical mental construction [5].

Physics learning is one of the main branches of
science, including discussing aspects of indirect
observation or tools or media. The data obtained

through the observation process can be analyzed to
have a particular meaning or understanding.
Translation or representation of data so that it is
meaningful plays an important role. Representation
plays a role in understanding concepts to solve a
problem [6]. How to report and express trends in data
and show the relevance of the data obtained with the
theory are the intended solutions [5].

Various representations are fair, depending on the
context and content in explaining an idea or ideas.
Types of representation are generally divided based on
the desired form of information, namely verbal,
graphic, graphic, and mathematical [7][8]. The process
of representing can also develop and optimize
students' thinking skills as a form of construction and
abstraction of knowledge [9]. Translating the results of
students' thoughts in learning can generally take to be
done verbally. Good verbal skills have skills that
require familiarity with written and spoken language
[10]. The goal is to listen, examine the content, dare to
express ideas, ideas, opinions, and thoughts so that the
student can draw an appropriate conclusion. An
essential aspect of verbal representation is related to
the ease with which the text understands.
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There are 4 (four) characteristics of written or
spoken texts that must meet to encourage learning
[11]. The first is simplicity; that is, sentences must
contain formulas briefly, and complicated words and
phrases should avoid. Second, the text must arrange
concerning the organization, and the internal and
external structures must be visible. Third, the
summary, the sentence must be short and precise. The
four texts must support several types of motivation-
affective stimulation in arousing the interest of
students. The ability to represent verbal is not only for
communication skills but also for reasoning,
expressing thoughts, curiosity, and opinions [5].
Linearity test research proves that there is an effect of
verbal ability on students’ critical thinking skills [10].

Analysis of students' verbal representation ability
in physics material study with indicators to understand
vocabulary and word relations are related to the
concept of getting a good score [12]. However, further
analysis found that, on average, students had difficulty
representing ideas/ideas and objects of observation
verbally. It can see in selecting models, steps for
solving, and errors in distinguishing concepts caused
by not understanding the problem [13]. Support for
other findings shows that learners focus on solving
math questions without verbally defining them
[14][15]. In observing activities, students often use
literature to represent objects. Even though verbally
representing related to the facts and concepts learned
can help analyze and assess learning understanding
[16]. Students tend to follow examples of the teacher's
answers, not write based on what they understand
correctly.

A significant finding in developing Student
Worksheet (LKPD) can improve verbal representation
skills [17]. The form of student worksheet files as a
means of learning in print or not always using as an
alternative in teaching and learning activities. The
students’ worksheet can help students understand the
material and provide extensive opportunities to
demonstrate knowledge and develop high-level skills
[18]. Student worksheet in several studies allows
learning activities that foster curiosity, thinking skills,
and communication skills [19]. Learning with LKPD
that involves visual, oral, mental, and writing skills
can support students in learning science [10]. The
visualization of activities usually displayed in the
student worksheet is in the form of a 2-dimensional
picture equipped with a narrative. The visualization
that can improve students' skills are abstract
visualization that allows students to manipulate and
explore images.

However, currently, the implementation of
learning is hampered by the COVID-19 pandemic.
The government's decision is related to the Ministry of
Education and Culture Circular No. 4 of 2020
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concerning online / distance learning implementation.
It issue as a form of anticipation of the spread of the
virus. It was detected to come from Wuhan, China, a
new virus (Covid-19) emerged [20]. WHO's data
shows that Covid-19 has become a global pandemic
with 5,817,385 confirmed positive cases from more
than 200 countries in the world (update: 30-05-2020).
All social lines, including education, are not ready to
face this situation. Extraordinary confinement
situations impact students to be vulnerable to loss of
social references, contact with peers, and access to
resources [21]. Technological developments present
the latest innovations expected to optimize the student
learning process; in this case, current student
worksheets.

Renewable research innovations in education are
quite diverse, one of which is augmented reality.
Augmented reality, as of today's technology with
virtual information that can see in real-time equip with
digital information. Users can feel the world
interacting with 3-dimensional objects through real-
time calculations from the position parameters and
computer camera angles [22]. The reader only needs
to scan the physical book's code or image to display
each marker's 3-dimensional model quickly.

Educational research, both from abroad and within
the country that develops AR technology, has
presented several benefits, improving teaching quality
in the classroom [23]. Other studies have also stated
that learning using augmented reality technology in
grade 7 is fun, easy, and useful [24]. Thus increasing
motivation and interaction with peers [25]. Teachers
can use augmented reality as interactive learning
media in visualizing material in real-time [26]. Adult
IT-based learning has now become a demand that
needs to implement and developed better.

AR-assisted  students”  worksheet  research
developed to make it easier for students to learn [27].
Student worksheet equipped with AR can combine
models and simulations in the real world. It is essential
for physics learning material because not all can be
explained in real terms, so AR technology is needed.
The role of AR in students’ worksheet can support the
higher-order thinking skills of students in physics
practicum [28]. However, there is still not much
research on its effect on verbal representation skills.

The material used in this study is an optical
instrument, especially binoculars. The concept
presented in 3D expects to clarify students'
understanding to affect students' verbal representation
ability. This problem encourages to know the effect of
students’ worksheet assisted by Augmented Reality on
students' verbal representation on optical instrument
material (binoculars).
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2. RESEARCH METHODS

This type of research is pre-experimental research. The
research design used was the Intact Group Comparison
Design, while the scheme is shown in Table 1.

Tabel 1. Schematic of intact group comparison

design
Group Treatment Post-Test ‘
Experiment X O,
Control O,

The research was conduct at SMAN 1 Kalasan,
Yogyakarta. This study used two samples of class XI,
with a total of 50 students. XI MIA 1 class is the
experimental class, and class XI MIA 3 as the control
class. The data collection methods in this research are
observation and test. The indicators used to determine
the verbal representation abilities of students show in
Table 2.

The data analysis technique in this study used the
Mann-Whitney U test with the SPSS program'’s help.
This analysis was used to determine the differences in

Tabel 2. Verbal representation indicator

Indicator of Verbal Representation ‘ Indicator Problem

Students can explain the problems found in detail and clearly

Describe the problem in detail and clearly.
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the treatment given to the experimental class and the
control class. The treatment is in the form of learning
using augmented reality assisted student worksheet to
verbal representation skills.

3. RESULTS AND DISCUSSION

The research conducts to determine student
worksheet-assisted augmented reality on students'
verbal representation ability. This research initially
plans for direct or offline learning. The use of students’
worksheet assisted by augmented reality in physics
learning at SMA Negeri 1 Kalasan is relatively new
and requires clear directions to use optimally.
However, its implementation has hampered by the
COVID-19 pandemic.

Limitations in the field due to the COVID-19
pandemic necessitate a change in research strategy.
The application of learning that was initial face-to-face
must change to face-to-face or online learning. In this
study, online learning carries out with the Google
Classroom platform on Optical Equipment material,
especially binoculars.

about life-related problems to the use of binoculars.

Explain the definition and terms of a concept.

Students can explain the concept of refraction in binoculars.

Describe  the results of mathematical
representations, diagrams, and graphs in the

form of verbal representations.

Students can explain the results of graphical and mathematical
representations of the formation of images on binoculars in the
form of verbal representations.
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Figure 1. Components of experiment class teaching materials (X1 MIPA 1) on the google classroom platform
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Figure 2. Components of control class teaching materials (XI MIPA 3) on the google classroom platform

Figure 1 shows the material teaching components This augmented  reality-assisted  students’
for class XI MIA 1 show in one student worksheet and worksheet can operate if students follow the
two augmented reality objects. Whereas in Figure 2, instructions for use well. The image in the students’

the material teaching components for class XI MIA 3 worksheet functions as a marker that will integrate
are in the form of powerpoints that adjust physics with augmented reality information [29]; in this study,
learning in general in schools during a pandemic. it is a 3D binocular object. The procedure carries out
Teaching materials give to students after delivering by pointing the android smartphone camera that has
brief material to each class. Learning with students’ been integrated with the augmented reality application
worksheet helped augmented reality in the at the marker at the student worksheet. Scanning on
experimental class, including a guidebook to help markers can do offline, so there is no need for an
students understand students’ worksheet optimally. internet network. The augmented reality display on the
Figure 3 shows the inside of the students’ worksheet smartphone looks like Figure 4.

assisted by augmented reality on instructions for use.

2. Infermasi Khusus Avgmented Reality

4. Petunivk Penggunaan

Teknologi augmented reality (AR)
merupakan teknologi yang dapat
diterapkan dalam pembelaiaran fisika. AR
mengegabungkan antara tampilan realitas
nyata dengan realitas virtual (objek 3D)
pada waktu yang bersamaan.

Install Augmented Reality

a. Unduh soffware cugmented realify yang
teloh diberikan melalui grovp sesuaikan
denaan smarfphone yang Anda miliki.
Pengembang meyediakan dua pilihan
perangkat yaitu, android dan i0O5

b. Insfall aplikasi pada smarfphone Anda.

Pengeunaan teknologi ini menggunakan
basis marker pada LKPD sebapgai penanda
untuk menampillkan objek visual. Marker
{penanda) yang digunakan adalah
gambar 20 yang terdapat pada bagian
isi LKPD.

Pengaunaan Augmented Reality

a. Menyiopkan alat yong akon digunakan
[pilih salah satw opfion saia).

3. Petwnivk Awal

Terlebih dahuly semua peserta didik harues

1) Dwa buah smartphone dengan
funnsi sebagai berikut;

membaca dan memahaomi petunjuk *Smartphone pertama digunakan

pengauncan LEPD {lembar keria peserta untuk menampilkon LKPD {marker)

didik) berbantuan augmentad realify

pada materi alat eptik (teropong)-

*Smartphone kedua digunkan untule

menampilkan cbiek 3D, dengan catatan
pada perangkat sudah terinstal
avgmented realify_

Figure 3. The section in the instructions for the use of students” worksheet assisted by augmented reality
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Figure 4. Display of augmented reality on a smartphone

Figure 4 shows that the appearance of the object,
according to the marker, seems less appropriate. There
was an error in placing the object on the marker used
in learning. However, this does not diminish the
essence of the content in question. The instruction
given to students is to rotate the smartphone camera
following clearly legible objects. In the next step, after
scanning the marker, students were asked to work on
several questions related to verbal representation
skills. The treatment carries out to determine the effect
of students’ worksheet assisted by augmented reality
on students' verbal representation ability. The ability
of verbal representation is the basis for supporting
various competencies needed by students, one of
which is communication competence.

The verbal representation ability of students in this
study was assessed based on 3 (three) indicators. Data
on the difference in the mean score of the experimental

and control classes for each verbal representation
ability indicator show in Figure 5.

Data collection for the first indicator describes the
problem in detail and clearly. The average score
obtained by the experimental class was 22.35, while
the control class was 20.42. In this indicator, students
ask to explain a problem in life-related to binoculars in
detail and clearly. The second indicator explains the
definition and terms of a concept. The experimental
class average score was 11.62, while the control class
was 7.00. In this indicator, students ask to explain the
concept of refraction in binoculars. The third
indicator's data collection explains the results of
mathematical representations, diagrams, and graphs in
verbal representations. The experimental class average
score was 5.50, while the control class was 6.08. In the
third indicator, students ask to explain the results of a
mathematical representation of the formation of
images on binoculars.

25

20

15

Score

10

Experimental Class

Control Class

= Describe the problem in detail and clearly

Explain the definition and terms of a concept.

m Describe the results of mathematical representations, diagrams,
and graphs in the form of verbal representations

Figure 5. Average Score of Verbal Representation Ability Indicator
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Data collection for the first indicator describes the
problem in detail and clearly. The average score
obtained by the experimental class was 22.35, while
the control class was 20.42. In this indicator, students
ask to explain a problem in life-related to binoculars in
detail and clearly. The second indicator explains the
definition and terms of a concept. The experimental
class average score was 11.62, while the control class
was 7.00. In this indicator, students ask to explain the
concept of refraction in binoculars. The third
indicator's data collection explains the results of
mathematical representations, diagrams, and graphs in
verbal representations. The experimental class average
score was 5.50, while the control class was 6.08. In the
third indicator, students ask to explain the results of a
mathematical representation of the formation of
images on binoculars.

The data in Figure 5 interpret that there are
differences in students' verbal representation abilities

Table 3. Normality test

Kolmogorov-Smirnov? Shapiro-Wilk

Advances in Social Science, Education and Humanities Research, volume 541

based on the treatment given. The experimental class
excels at the indicators explaining the problem in
detail and clearly, also at the indicators explaining the
definition and terms of a concept. However, the
indicators explain the results of mathematical
representations, diagrams, and graphs in verbal
representations; the control class is superior. Also, the
lowest average score for both classes obtains on the
third indicator. Students are more focused on solving
math questions; a similar explanation obtains in
previous studies [14].

This study produces quantitative data, with the
analysis of the U test or the Mann Whitney U-Test. U-
test analysis uses a random sample drawn from the
same population to determine the differences between
two populations [30]. The U test analysis is an
alternative to the parametric T-test if the T test’s
presumptions do not meet.

Treatment Statistic df Sig. Statistic df Sig.
Value 1 310 25 .000 803 25 .000
2 194 25 016 922 25 .056
a. Lilliefors Significance Correction

The normality test in Table 3 shows the sig value
in the Kolmogorov and Shapiro-Wilk test <0.05,
which means that the data not normally distributed.

Table 4. Homogeneity test

Value

This assumption is correct to be continued in the U test
analysis.

Levene Statistic

Based on Mean 2.651 1 48 110
Based on Median 2.912 1 48 094
Based on Median and with adjusted df 2.912 1 45.070 .095
Based on trimmed mean 2.613 1 48 113

The homogeneity test in Table 4 shows the sig
value. 0.110> 0.05, which means that the variance of
the two groups is the same or homogeneous. This
assumption is correct and has fulfilled the U-test
analysis. The hypothesis proposed in this study is that
Ha defines as the difference in posttest data between
the experimental class (XI MIA 1) and the control (XI
MIA 3). The basis for the decision-making hypothesis
Ha is accepted, if the significance value or Asymp.
Sig. (2-tailed) is smaller than probability 0.05. The
results of the u-test (Mann-Whitney) using the IBM
SPSS Statistics listed in Table 5.

Table 5. Mann-Whitney SPSS output

Mann-Whitney U 191.000

Wilcoxom 516.000
z -2.444
Asymp. Sig. (2-tailed) .015
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Table 5 shows that the significance value is 0.015
<0.05. As the basis for the u-test decision making, this
information can conclude that Ha is accepted. So it can
be said that there is a significant difference between
the sample and the treatment given. Worksheets
assisted with Augmented Reality is more influential in
increasing students' verbal representation in the
experimental class than the control class, which is not
given the worksheets.

4. CONCLUSIONS AND SUGGESTIONS

Education as an effective medium for shaping
individual character is dynamic in line with ongoing
developments. The world today is in a situation or state
that demands online / distance learning. The results
showed that the experimental class score indicator (XI
MIA 1) was superior to the control class (XI MIA 3).
The experimental class treatment has the effect of
increasing the students' verbal representation ability
compared to the control class. Worksheets assisted
with augmented reality can be an alternative teaching
material that has an impact on verbal representation.
Teaching materials are designed for formal learning
but can also be applied to online learning with some
adaptations.
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