The 2nd Annual Applied Science and Engineering Conference (AASEC 2017) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 288 (2018) 012137 doi:10.1088/1757-899X/288/1/012137

Multimedia Based on Scientific Approach for Periodic
System of Element

SSari'”, D M Aryana', C Z Subarkah! and M A Ramdhani?

! Prodi Pendidikan Kimia, Fakultas Tarbiyah dan Keguruan, UIN Sunan Gunung
Djati Bandung JI. A.H. Nasution No. 105, Bandung 40614, Indonesia

2 Prodi Informatika, Fakultas Saintek, UIN Sunan Gunung Djati Bandung JI.
A H. Nasution No. 105, Bandung 40614, Indonesia

“sari@uinsgd.ac.id

Abstract. This study aims to describe the application of interactive multimedia on the concept
of the periodic system of elements. The study was conducted by using the one-shot case study
design. The subjects in this study were 35 high school students of class XI IPA. Results
showed that the stages of observing, questioning, data collecting (experimenting), and
communicating are all considered very good. This shows that multimedia can assist students in
explaining the development of the periodic system of elements, ranging from Triade
doberrainer, Newland Octarchic Law, Mendeleyev, and the modern periodic, as well as atomic
radius, ionization energy, and electronegativity of an element in the periodic system.

1. Introduction

The periodic system is one of the many chemical concepts that require students to memorize [1]. The
high nature of abstraction causes students to tend to learn and love the concept profusely.To
understand it, a correlation of contextual phenomena with aspects of symbolic language is
required. Based on the results of research, this concept tends to be delivered by the method of
memorization [2]. Teachers have not yet developed high-order thinking skills, especially generic
science thinking skills [3]. The development of generic science skills can be optimally developed if
the students are actively engaged in observing the given phenomenon and skillfully using the tool
[4]. However, the material nature of the periodic system can not be observed directly. So we need
tools to convey the concept.

In order for the given phenomenon to be delivered in the learning process and can stimulate the
mindset, feelings, attention and willingness of students, an interactive multimedia can be used
[5]. Implementation of multimedia in the learning process is believed to be able to improve students
learning outcomes [6]. Multimedia plays an important role in delivering course material using a
variety of media, that will provide a positive contribution to the learning outcomes of students
[7]. The use of instructional media that provides visualization of scientific concepts can use
interactive multimedia so that it is able to accomodate students in training the science generic skills
[3].

It is necessary to develop the generic skills of science on the concept of the periodic system of
elements, using the learning process, by using visualization aid and appropriate learning approach. In
this paper, the multimedia implementations based on the concept of scientific pendektatan periodic
system of elements is reported.
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2. Methods
The study was conducted by using one-shot case study design. The subjects of this research were 35
students of class XI IPA-3 SMAN 1 Sukakarya Bekasi.

3. Results and discussion
Based on the results of research on the application of interactive multimedia in students’ chemical

learning, can be seen in Figure 1, as follows:
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Figure 1. Viewing Phase (Observing) by groups

Based on Figure 1 above, the average ability of students to observe interactive multimedia which
contains the development of the periodic system of elements ranging from Triade doberrainer,
Newland Octarchic Law, Mendeleyev and modern periodic, as well as the periodic properties of the
elements are categorized excellent with an average value of 83,0.
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Students’ ability in explaining the basis of complication of the modern periodic system as shown
in Fig. 2 below:
Periodic Table of the Elements
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Figure 2. Modern Periodic System

Based on figure 2, the compilation of the modern periodic system is based on the increase of
atomic number and mass number. Henry Moseley puts elements based on the increase in the number
of protons. This is due to the elements having different atomic masses, but having the same number of
protons [8]. The students® ability in explaining the basis for the preparation of modern periodic
systems is categorized less by an average value of 55. This is because students have not been able to
explain the modern periodic system compiled based on the atomic number increase and the similarity
of properties. Period is arranged based on the increase of atomic number; whereas groups, is arranged
on the basis of similarity [9].

The result indicator of the interactive multimedia on the implementation of data collecting stage,
can be seen in Fig. 3, as follows:
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Figure 3. Data collecting stage (Eksperimenting) berdasarkan kelompok

Based on figure 3, students are given the opportunity to write down the mass of the elements that
exist in a given image. Based on the results of student answers, the average score is 72.2 with good
category. Not all students can answer the mass of Al element is 26,98sma, S 32 sma, Ca 40 sma, Ga
69,72 sma, Se 78,96 sma, Sr 87,62 sma, In 114,82 sma, Tc 1127, 60 sma and Ba 137.34 sma [10].

The next step, students are given guestions based on Figure 4 below:
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Figure 4. Grouping elements based on atomic periods that have similar properties
3



The 2nd Annual Applied Science and Engineering Conference (AASEC 2017) IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 288 (2018) 012137 doi:10.1088/1757-899X/288/1/012137

Based on figure 4, the students are given the opportunity to write down the atomic number of each
element in sequence. The average ability of students in answering the question is 100, in which, is on
the very good category. Students are abletosort Li=3;Be=4;B=5C=6;N=7;0=8;F=9; Na
=11; Mg =12; Al = 13; Si = 14; P = 15; S = 16; Cl = 17; K = 19, each sequence of existing data, is to
declare the properties of elements based on 1 class.

The next question is what basis did Mendeleyev sort elements in his periodic table? It is as shown
on Fig 5 below:
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Figure 5. The table according to Mendeleyev periodic system

0s=195, Ir=197, Pt=198

The students® ability to explain Mendeleyev's reasons in compiling the periodic table as shown in
Figure 5 was averaged 88.9, in which, is on the excellent category. It is possible for students to
explain that the reason of Mendeleyev put the elements in the periodic table in order, was based on the
observation of 63 elements known at the time, which was, the properties of the elements are the
periodic functions of their relative atomic mass. It means that, if the elements are arranged according
to the increase of their relative atomic mass, then certain properties will be repeated periodically.

The question of the periodic nature of an ionizing energy element is based on the following picture
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Fig 6. The ionization energy elements with an atomic number of 1 to 18

Questions refer to Figure 6 above is, which group elements in the periodic system that are at the
points of the main peak graph? Write the symbols and electron configurations of those elements! The
average student grades obtained were, between, 94.5 and 83.4 with very good category. It can be seen
from the students' answers, Group VIIIA, that: He, Ne, Ar, Kr dan Xe, » He = 1s%Ne = 1s? 2s? 2p° 15
Ar = 1s? 25? 2p°® 35 3p°, 36 Kr = (Ar) 3d' 4s? 4p°, s4Xe = (Kr) 4d'° 5s25p°. Class IA is Li, Na, K, Rb
dan Cs, sLi = 1s?2s?, 11Na = 1s? 2s?2p®3s?, 19 K = (Ar) 4s%, 37 Rb = (Kr) 5s* 55 Cs = (Xe) 6s.

The next question is, students are asked to sequence the electron affinity of several elements
according to Table 1 below:
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Table 1. Sort the electron affinity of some elements

Period 1A 1A IVA VA Vi VII
1 H
2
3
4
5

Based on table 1 the average ability of students in ordering electron affinities in one class and
period is, 61.1 and 66.7, in which are on, sufficient and good category. It is because students still need
to improve their understanding that the affinity of electrons in one class, tends to decrease from top to
bottom, while the electron affinity in one period, tends to increase from left to right [11].

The next question is the student are asked to show the electronegativity of some elements
according to the group and period on the periodic table and which elements have the greatest
electronegativity? It is based on table 2 below:

Table 2. Electro negativities of some elements according to the category and period

Li Be B C N 0] F

1,0 1,6 2,0 2,6 3,0 3,4 4,0
Na Mg Al Si P S Cl
0,9 1,3 1,6 1,9 2,2 2,6 3,2
K Ca Ga Ge As Se Br
0,8 1,0 1,8 2,0 2,2 2,6 3,0
Rb Sr In Sn Sb Te I

0,8 1,0 1,8 2,0 2,0 2,1 2,7
Cs Ba Ti Pb Bi Po At
0,8 0,9 2,0 2,3 2,0 2,0 2,2
Fr Ra

0,7 0,9

Based on table 2 the average ability of students in showing the electronegativity of some elements
in one class and period is 94.5, which is in the very good category. It is because students have been
able to explain in the periodic table, that the fluorine element is set to have electronegativity of 4
(largest), in which is in the top right corner. The element of franium that has the lowest
electronegativity is 0.7 is at the bottom left in the periodic table.

In the associate phase, students discussed the observations result of the interactive multimedia by
outlining the grouping of elements according to the chemists who discovered and developed the
periodic system of elements, and an average value of 94.5 students in excellent category was
obtained. The ability of students in communicating by presenting the results of discussions that have
been done. So this stage is categorized very well with the average value of 80,2.

4. Conclusion

Interactive multimedia application of the concept of elements® periodic system of using the scientific
approach at the stage of observing (observing), propose stage (questioning), the stage of collecting
data (experimenting) and communication stage (communicating) are categorized as good, while the
associate stage (associating) is categorized as very good. This means that students have been able to
explain the development of the periodic system of elements ranging from Triade doberrainer,
Newland Octarchic Law, Mendeleyev and modern periodic, as well as atomic radius, ionization
energy and electronegativity of an element in the periodic system.
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