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ABSTRACT

This Classroom Action Research is aimed to increase science
process skill of SMK-SMAK students in Bogor on Volumetric
Analytical Chemistry subject. Besides, to uplift the learning
outcome of the students on Volumetric Analytical Chemistry
subject by using various learning media based on ICT. This
research in a long term is hoped to be the alternative study
media on Open Distance Learning (ODL).

This research method uses Classroom Action Research model
from Kemmis and Mc Taggart. This method is chose based on a
mission to really repair a process of Volumetric Analytical
Chemistry learning. The method consists of cycles where each
cycle has four main steps which are planning, acting, observing,
and reflecting. This research uses curriculum 2013 scientific
approach to see the skill of students on processing science and
using learning media such as power point, e-learning, and video



project. The Instrument that are used i.a pre-test, post-test,
observation paper, check list and questionnaire.

The research is composed by three cycles where each cycle is
applied on different material with different learning media. The
outcome of this research is the increasing of students’ scientific
process skill through the activity on learning process that reach
88.39%. The increasing of students’ learning outcome then can
be seen from gain score which reaches 0.88 with high category.

Key Word: Science process skill, learning outcome, learning
media based on ICT.



INTRODUCTION
Vocational and pre-professional senior secondary school is one
of the school that generates experts in Indonesia. This school
teaches specifically one field of expertise. So is vocational
senior secondary school — Vocational School Chemical Analysis
Bogor also runs one field of specific expertise i.e. chemical
analysis. Hence, the student’s skill on mastering chemical
analysis has to be beyond the limits. Besides, the student’s skill
on processing science also have to be practiced consistently as
it can generate chemical analyst that masters three domains of
learning, which are cognitive, psychomotor, and affective.
Curriculum 2013 instructs every school to improve the
skill on processing science in learning. By applying scientific
approach, a school will measure three aspects of competence
in learning, for example knowledge, skill, and behavior aspect.
Unexceptionally Chemical Volumetric subject in SMK-SMAK
Bogor also applies Curriculum 2013. Basically Ministry
Education and Culture gives its own conception stating that the
scientific approach on the study includes several components:
observing, asking, reasoning, trying/discovering, and
serving/communicating. With such approaches it is hoped to
increase the student’s skill on processing science. Scientific
process itself focuses on involving students actively and
creatively on the process of gaining the learning outcome
(Semiawan, 2002), thus the study has to be student centered.
Nowadays, students are called as a digital native. Digital
native is the people that cannot be separated from digital
activity (Prensky, 2001). They spend most of their time to be or
using digital devices, such as computer, video games, digital
music player, hand phone, camera digital, and others. That



phenomenon impacts on teacher’s creativity to facilitate and
suffice the student’s need. Hence, the learning that is
presented by teacher should use instructional media that is
related to digital world. It will include the active participation of
student. This is aimed to trigger the student to be independent
and happy on joining the learning.

Based on that analysis, researcher argues that it is
needed to make an scientific approach and innovation on
instructional media that is used on teaching Volumetric
Analytical Chemistry. That instructional media also have to
utilize ICT that enables students to understand the class.
Therefore, we hope that the learning outcome of the student
will improve.

The goal of this research is to upgrade the student’s
learning outcome through scientific approach with the support
from technology based on information. The outcome of the
learning will appear as an alteration of student’s behavior that
can be observed and measured in the form of skill and
knowledge character change. The change can be interpreted as
the increasing and the developing of student’s knowledge, from
unknown to known, from impolite to polite, et cetera. (Oemar
Hamalik, 2001;154).

Whilst according to Ministry Education and culture
(2013), the application of scientific approach on learning
involves the skill of science process such as to observe, to
classify, to measure, to predict, to explain and to conclude. On
doing these processes, teacher’s support is needed. But the
teacher’s support has to be lessening as the students reach the
higher level of education. On this research, the skill of scientific
process that is taken or observed consists of 8 aspects, i.e. the



ability to observe, ask, count, communicate/answer the
guestion, associate, respond, design the experiment, and to
conclude.

Naturally, the outcome of someone’s learning is

obtained, start from the direct event, the reality in its
environment then through the imitation sign, to the verbal
(abstract) expression. One of the most frequent depictions that
is used as reference on theoretical basis based on learning
process media is Dale’s Cone of Experience on Azhar Arsyad
(1997:10)
This research is done with Classroom Action Research that
follows Kemmis & Mc Taggart opinion. Kemmis & McTaggart
model is naturally in the form of devices or chains with one
device consist of four components, which are: planning, acting,
observing and reflecting. The four components that form the
chains are seen as one cycle. (Kemmis & McTaggart,1990:14).

RESEARCH METHOD

The subject of this research is the student on class XI in SMK-
SMAK Bogor. While the object of this research is the increase of
student’s science process skill and the learning outcome on
Volumetric Analytical Chemistry subject. This research is carried
in SMK —SMAK Bogor at even semester on January until May
2015. The research will adjust chemical analysis learning time
grade XI SMK-SMAK Bogor. The type of this research is
Classroom Action Research which contrives to review and
reflect student’s learning outcome on Volumetric Analytical
Chemistry subject. This research is divided into cycles that are
suited with time allocation and the chosen topic. Each cycle
consist of four steps (Kemmis and Mc Taggart, 1998) which are:



Planning: formulating the problem, determining the aim and
method of research and also make action plan,
Acting: this is done as a changing effort of what is done
Observing: it is done systematically to monitor the outcome or
the impact of action towards learning-teaching process, and
Reflecting: reviewing and considering the outcome or the
impact of the taken action.

The research of this class chooses Kemmis & Mc Taggart
method as it is easier to be applied on the research. The
research plan is seen through figure 1:
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Figure 1. Procedures of research based on Kemmis and Mc
Taggart’s Model

The instruments that are used in this research are pre-test
score, observation paper and questionnaire for the students. In
this research, pre-test and post-test are used to know the
student’s learning outcome using learning media based on IT.
Students will be considered as success if he gains score above
MMC (Minimum Mastery Criteria). MMC score on Chemical
Volumetric Analysis subject is 75. Besides, to know the increase
of science process skill, we will use observation paper. Science
process skill will be considered as increasing if the student’s
activity and participation are improving. Whilst, questionnaire
paper is used to know student’s opinion about the application
of various learning media based on ICT.



In this research, the analyzed data is the student’s
learning outcome data that is earned from pre-test and post-
test, observation, and questionnaire data.

Student’s learning outcome
Learning outcome data is analyzed by calculating the average
and the completeness score of the students. The calculation
formula of average completeness score of student’s outcome is
as follow:
Y total of student’s score

Y student 'stotal
%Completness of the study

Y student’s above MMC
Y student's total

While the increase of study outcome, we use gain score
analysis. The process on increasing student’s achievement is
needed to compare the achievement (student’s achievement)
on learning. Tabulating the learning improvement is needed to
compare the success (student’s improvement) on learning.
Processing learning achievement is also used to know the
effective type of direct learning, so the taken steps are as
follows:
Calculating normalized gain in the end of the cycle. Normalized
gain is the comparison between actual gain score with
maximum gain score, using the formulation as follows:
[Hake(Rochiati,2005:92)]
Tr — T; Description :
SI—T,; <G> = normalized gain

Ti= posttest score

Ti = pretest score

S| = ideal score (100)
Determine the average score from normalized gain score

Average Score:

x 100%

<G >=



Determine the effective criteria of learning from the existing
standard on second table 1.

Table 1. Normalized Gain Criteria

Normalized Gain Score <G> Normalized Gain Criteria
0.7<N-Gain High

0.3 <N-Gain<£0.7 Medium

N-Gain< 0.3 Low

The success indicator of this research is the increasing of the
mastery of study result that reaches 85% which are in line with
mastery learning and gain score analysis is categorized in high
category
Science process skill observation

Science process skill is observed through observation
check list paper. There are eight aspects that are observed
including to observe, to ask, to calculate, to
communicate/answer the question, to associate, to respond, to
design the experiment, and to conclude. These eight aspects
can be observed through learning process and report or media
that is generated by the student. To know the science process
skill enhancement, students can observe the activity data of
student, thus the formula that can be used is as follow:

%Activity of student through science process skill
Y. students do activity

Y student’s total x science process skill aspect
The success indicator of this research is if 70% students
actively do eight aspects of science process skill in the learning
process.
Media selection by students




To know media selection or interest of the student towards
used media, researcher gives questionnaire to the student. The
guestionnaire contains yes or no question towards media that
is used at that time. To know media selection of students, the

used formulation as follow:

. . student select a media
Media selection = 2 -
Y student's total

RESULT AND DISCUSSION

This research is done in three cycles, three different subjects,
and three different media of learning. The first cycle is applied
on the Yodometri and Yodimetri subject, the second cycle is
applied on Argentometri, and the third cycle is on the Water
Analysis Application.. The time allocation on the first cycle is 3 X
2 lesson hours, the second cycle is 2 X2 lesson hours, while the
third cycle is 2X2 lesson hours. To know the success on each
cycle there would be pre-test on the beginning and post-test at
the ending of the cycle. Besides, the student is given
guestionnaire to know the opinion about the used media on a
cycle.

The goal of this research is to enhance the student’s learning
outcome. Based on |,Il and Il cycles that have been done by the
researcher, the enhancement of student’s learning outcome is
presented in Table 2.

Table 2. The Data learning result on Pre-test and Post-test Cycle

LI, and Il

Result Cycle 1 Cycle 2 Cycle 3
Pre-test average 68 74 89
Post-test average 89 91 97
Mastery pre-test | 35.71% 53.57% 100%
learning




Mastery post-test 96.43% 100% 100%
learning

Gain 0.88

Category of learning High

result

As seen from the table, there is an enhancement on student’s
learning outcome. Not only in pre-test but also post-test. The
increasing also happens in the mastery of student’s learning
both on pre-test and post-test. The aim of the research is to
enhance student’s result until it reaches 85% of mastery
learning in the third cycle. Neither pre-test nor post-test on the
third cycle, using the video project learning media results to the
100% mastery of study. The increasing of student’s
achievement would be categorized as high, based on gain score
result analysis which is 0.88.

The achievement of research’s purpose cannot be
separated from the existence of learning media support based
on IT. The existence that is given by the researcher in each
cycle to see the interest and suitability of learning media,
researcher can conclude that the suitable learning media for
Chemical Analysis subject is a learning media that includes real
experience (concrete) of the students. It is like what has been
stated by Dale on Dale’s Cone of Experience in Ahar Arsyad
(1997:10) that the best learning media is the direct experience.
Learning media in a form of presentation using power point
gets 50.00 % responds, whilst learning media through learning
management system (e-learning) collaborates with power point
gets 75.00% responds. In line with Septi and Jaslin’s research
(2013:320) that learning media which includes student’s
participation such as mobile game gets positive responds from



the student as it could increase their learning motivation. It
proves that hypothesis about learning media based on IT can
increase student’s outcome can be accepted.

Based on Arif and Jaslin’s research (2015) that learning
media based on ICT can improve student’s outcome
significantly. The learning media that are used consist of
android application, media flash animation, power point
presentation and prezi online presentation that are presented
by the student itself. Zulkifli dkk (2013) also recites that
learning media based ICT is effective to be applied for
increasing student’s outcome on learning in SMK Kendari,
Indonesia.

Another aim in this research is to increase student’s
science skill process. The enhancement of science skill process
can be seen from the activity of the student when complies
with the learning process which is observed from observation
paper. Result of the science skill process enhancement on the
first, second and third cycle can be seen in table 6 as follows.
Table 6. Enhancement of Science Skill Process Cycle |, 11, and IlI.

No. | Cycle 1st 2nd 3rd
Meeting Meeting meeting

1. | Cyclel 58.93% 49.60% 33.90%

2. | Cyclell 45.30% 65.18% -

3. | Cyclelli 54.91% 88.39% -

The result proves that there are decrease and increase of
student’s activity. It can be seen on Cycle |, the activity is
decreasing as there is lack of student’s motivation on doing the
activity on learning process. On Cycle Il and Ill they are given
reward so the activity is increasing. Science Process skill that




increases above 70% is only occurred in Cycle lll which is
88.39%. It proves that the application of scientific approach
using student center can increase student’s science process
skill. This research is in line with Mohammad H. Soodeh et al
(2012) that a learning that involves student as the center of
learning can increase their self-esteem to deliver opinion and
be brave on taking a stand to solve the problem in the class.

CONCLUSION AND SUGGESTION

Based on analysis of the result, we can conclude that:

Student’s science skill process increases as it is seen from the
student’s activity in the classroom which has percentage on
88.39%.

Student’s outcome increase is seen from gain score which is
0.88 with high category.

While the given suggestion from the researcher based on the
research are:

It is necessary that there are further improvement and
completion about learning media that is used is up to date so
that can support Open Distance Learning (ODL)

This Class Action Research should be applied continuity so that
the lack and advantage on every meeting on learning-teaching
process can be known.

This Class Action Research should be spread to another
teacher, not only in SMK-SMAK Boor but also teacher in
another school so that the learning process can be repaired
thus it would increase student’s outcome.
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