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Abstract

Improving cognitive abilities, namely learning outcomes, is one of the learning objectives. Learning outcomes can be
enhanced by using creative, innovative learning models following the current curriculum, the 2013 revised curriculum. This
study aims to determine whether there is an increase in physics chemistry 1 learning outcomes through the Project-Basea
Learning (PiBL) Learning Model using quiziz online learning media. Based on the normality and homaogeneity test results,
the data is typically distributed with the value of the normality test result of 0.638 (sig 0.05) and homogeneous with the
homogeneity test result value of 0.144 (sig 0.05). The results of statistical analysis of research data using the paired t-test
hypothesis test results obtained topun = 17.685 (sig 0.00) and tuu. = 0.684 (sig 0.05), it is concluded that there is an increase
in learning outcomes in Physics Chemistry 1 through the project-based learning (PiBL) learning model using quiziz online
learning media, because toun: > tupte. A fisrther test is the gain test ro determine the level of improvement in learning outcomes
results of the analysis using the gain test show a gain value of 42.51%, with a medium category.

Keywords: Physics chemistry, project, learning outcomes

Introduction

Learning aims to develop all the potential that
exists in students so that they become human beings
who are characterized, competent, and literate.
Teachers as educators can do various ways to achieve
this. Innovation is the implementation of learning
that teachers can implement is developing media and
teaching materials and applying approaches,
strategies, models, and learning methods appropriate
to the characteristics of the material and classroom
conditions. However, according to Rahayu &
Firmansyah (2018), most teachers had never
prepared learning tools based on innovative learning
models.

Innovative learning models vary greadly,
depending on the needs and conditions of students
and the learning environment. A teacher can develop
the learning model to serve as a guideline to create a
conducive learning atmosphere and neatly arrange for
ongoing learning activities so that students achieve
the learning objectives set (Indayaroh, 2018).
Learning objectives are achieved when students can
reach or exceed learning indicators. It can be seen
from the average student's grades. The middle grade
of a student in Indonesia is illustrated through the
results of a national exam. According to the Ministry
of Education and Culture in Junita & Purba (2019),

the average UN score in physics is 42.50, biology
40.00, mathematics 52.80, and chemistry 30.0. From
these data, the lowest value is the value of chemistry
subjects. Similar to universities, specifically in the
UKI chemistry education study program. Chemistry
values in pure chemistry courses, especially physics
chemistry 1, tend to below. Another thing happened
at Medan state university. Based on research
conducted by Siregar et al. (2019), the results of the
student questionnaire were answered that students
find it challenging to learn introductory chemistry,

especially on the kinetics of redox and
electrochemical chemistry, and radiochemistry.
Harefa et al. (2019) research results, the

difference test between experimental group 1 and
experimental group 2 student teoun (5.411) > tuble
(2.425) at Sig. 0.05, it concluded a difference in
students' learning outcomes using project-based
learning using Microsoft 365 handouts and sways.
According to Redhana (2019), chemistry as one of
the natural science disciplines contributed to
developing 21st-century skills. In efforts to build
21st-century skills, educators can choose learning
models that focus on a scientific approach. One
learning model that focuses on a scientific method is
the Project Based Learning (PjBL) learning model.
According to Jones et al. in Rahmawati et al.

(2019), project-based learning (PjBL) is a project
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learning model, which is expressed as a complex task
based on challenging questions or problems to
students so that they are involved in the design,
problem-solving, decision making, and investigation.
The results of Nurmi et al. (2020) research show that
LKM-based PjBL has been developed effectively. The
effectiveness of LKM based PjBL developed can be
seen from the learning achievement test at the field
test stage with an n-gain score of 0.46 in the medium
category. It is proven that using the PjBL model as a
basis for developing MFIs is also very effective in
improving learning outcomes (Safitri et al., 2019).
In addition to developing MFIs, other studies
apply PjBL. Ambarita (2018), in the results of his
research, stated increased chemistry learning
outcomes in the high category, namely 74.2%.
Suheria et al. (2019), learning with the same type as
PjBL, model type course review HOORAY, and
JIGSAW as much as being class was more
considerable than control class that was 27.57 >
19.47 and 44.24 29.18 obtained from the use of
numbered head together in the study. Sinulaki

(2019) showed that innovative project-based
teaching materials effectively increase student
competency.

Muryati's  (2019) research results about

improving chemistry teachers' ability to manage
learning with the project-based learning model
obtained results in cycles I, II, and III. The average
achievement of chemistry teachers in cycles I and 1I
in the project-based learning phase was 46.67%
(medium category) and 79.33% (excellent type).
There was a significant increase of 32.67% in the first
to the second cycle. Based on Islami et al. (2020), the
results of their cognitive score tests improved
significantly after using the learning model PjBL in
the classroom. Optimization of cognitive assessment
in PjBL learning can be done using online assessment
media. One of the online assessment media is a quiz.

According to the results of Purba's (2019)
research, analysis of data obtained from pre-test and
post-test showed an increase in the concentration of
student learning through the use of evaluation of
Quizizz learning in physics chemistry course I of
0.45, with an interpretation of moderate
improvement. The researcher using quizzes in
national Olympic competition activities is also
influential. The use of quizzes in this study makes
learning assessment more effective, in other words, as
a medium in capturing research data that will be
needed so that it is not the focus of research. This
research aims to improve physics and chemistry
learning outcomes 1 through project-based learning
(PjBL).

Methods

This study uses a quasi-experimental method
with one group pre-test post-test design. The research
design is presented in Table 1.

Table 1. Research design

Group Pre-test Perlakuan Post-test
Experiment O, X 0O,
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This research was conducted at the Chemistry
Education Study Program, Faculty of Teacher
Training and Education (FKIP), Indonesian
Christian University (UKI), East Jakarta. The time of
the event is in the odd semester of the 2019/2020
school year. The population in this study were
students of Chemistry Education FKIP-UKI with a
sample of fifth-semester students. The sampling
technique was carried out in this study with a non-
probability sampling technique with a purposive
sampling method because the focus was on chemistry
course 1, which was scheduled for an odd semester.

The sample for this study consisted of 2018
students enrolled in chemistry course 1, comprising
18 female students and 7 male students. The subject
of chemical equilibrium is the emphasis of this study's
material.

Data collection techniques are ways to obtain
data or data collection methods. The method used in
this study is a quasi-experimental method where the
experimental class is given a pre-test, treatment
(learning with the PjBL model), post-test. The test
instrument used for the pre-test and post-test was
validated using expert judgment or an expert's
opinion, namely the chemistry education lecturer in
FKIP UKI.

The pre-test and post-test results were collected
and analyzed using the paired T-test's hypothesis test.
T-test results can be known if the value of Sig. (2-
tailed) < 0.05, the hypothesis is proven, meaning Ho
is rejected, and Ha is accepted. Where Hy shows,
there is no significant effect of the Project-Based
Learning (PjBL) learning model on improving
physics chemistry I learning outcomes. On the other
hand, the data shows a substantial impact of the
Project-Based Learning (PjBL) learning model on
improving learning outcomes. Learning outcomes of
physics and chemistry. Statistical hypothesis:

If table <teoun, then Ho is accepted and Ha is
rejected

If tuble> teoune then Ho is rejected, and Ha is
accepted

Furthermore, the researcher further conducted a
gain-test to determine the percentage increase in
student learning outcomes in physics and chemistry
learning by applying the PjBL learning model. The
gain score calculation aims to obtain different student
learning outcomes.

Skor Posttest — Skor Pretest
Skor ideal — Skor pretest

%g = x 100%

After getting the gain value from each student, next
to calculate the gain value in the class, the trick is to
find the average value of the course. After the gain
value is known, interpret it using the gain index
classification Table 2.

Table 2. Classification of gain indexes

Value g Interpertation

71-100 High
31-70 Medium
0-30 Low
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The analysis requirements test is first performed
before further hypothesis testing is carried out,
namely the normality and homogeneity test using
statistical software. The normality test uses the
Shapiro-Wilk test, with the significance level of the
test using a = 0.05. If the significance obtained <a,
then the sample does not come from a normally
distributed  population, and vice versa. A
homogeneity test was performed using the Levene
test, with a significant level of testing using o = 0.05
if the significance obtained > o then homogeneity
data, and vice versa.

Results and Discussion

The research instruments originally compiled
were 25 items. The number of questions declared
valid by expert validators was 22, and all valid
questions were used in this study. A pre-test was
conducted on the research sample using a valid pre-
test instrument. A pre-test is done through the
Quizizz application. The results of the chemistry pre-
test data processing 1 on chemical equilibrium are

presented in Table 3.

Table 3. Description of Pretest Data

N Min. Max. Mean S.td'.
Deviation
25 40 65 50.60 7.12

After a pre-test, students follow the Project
Based Learning (PjBL) learning model. In this study,
students work on projects per group, assembling
teaching aids based on the chemical equilibrium
theory.

At the end of learning, students take a post-test.
Like the pre-test, the post-test is also done through
the Quizizz application. The following are the results
of processing chemistry post-test 1 data on chemical
equilibrium in Table 4.

Student pre-test results are tested for
homogeneity and homogeneity to determine the next
parametric or non-parametric test. The normality test
results, Shapiro-Wilk (a = 0.05) using the statistics
software were obtained and are presented in Table 5.

Table 4. Postest data description

Table 6. Test of homogeneity of variances

Levene Statistic df1 df2 Sig.

1.95 4 19 0.14

Under the results in the table above, the
homogeneity test results obtained 0.14 with a level of
Sig. 0.05. Because sig 0.144 > Sig. 0.05, the data for
25 study samples were declared homogeneous. The
research results are normal and homogeneous, so
researchers use the parametric test, the paired t-test.
Test instruments, namely pre-test, and post-test are
the same problem, but the arrangement of random
questions. Furthermore, the paired t-test hypothesis
test using statistics software shows the results for the
pre-test and post-test data analysis results as presented

in Table 7.

Table 7. Paired t-test hypothesis test result

Pre-test-Post-test

Mean 35.00
Std. Deviation 9.89
Std. Error Mean 1.98
95% Confidence Interval of the Lower 30.91
Difference Upper 39.08
t 17.68
df 24
Sig (2-tailed) 0.000

N Min. Max. Mean Std-
Deviation
25 55 90 71.60 8.50

Table 5. Tests of normality
Statistic Df Sig.

0.970 25 0.638

Student pre-test results are tested for
homogeneity and homogeneity to determine the next
parametric or non-parametric test. The normality test
results, Shapiro-Wilk (a0 = 0.05) using the statistical
software were obtained and are presented in Table 6.

Hypothesis Test Results Paired t-test results of
teoune = 17.685 (Sig 0.00) and tupie = 0.684 (sig 0.05),
it is concluded that there is an increase in learning
outcomes in physics chemistry 1 through the project-
based learning (PjBL) learning model using Quizizz
(Quizizz, Inc.) online learning media because teoun: >
tuble. Lhe further analysis uses the gain test, results
obtained from pre-test and post-test data processing,
the gain test results obtained by 42.51% in the
medium category.

One learning model that applies active learning
is project-based learning (Titu, 2015). Active
learning can improve student learning outcomes. In
this study, student learning activities using project-
based learning models improve student outcomes in
physics and chemistry courses 1. According to Faiqoh
(2016), PjBL can influence students' critical thinking
skills because at each stage. The advantage of PjBL is
also one of the things that increased student learning
outcomes in physics and chemistry courses I by using
the project-based learning (PjBL) learning model
using Quizizz online learning media. According to
Liawati et al. (2017), careful planning and longtime
allocation are needed, especially in preparing project
plans. It has become one of the causes of increasing
learning outcomes in the medium category, not in the
high category. Allocation of learning time with PjBL
is only 4 x 50 minutes every week for each project to
be carried out. This time limitation results in
students' less than an optimal understanding of the
topics presented. Most students gave positive
responses and hoped that the problem-based learning
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strategy with a module-assisted cooperative approach
could be continued and developed in learning physics
chemistry 1.

Physical chemistry learning must be more
creative and innovative to improve learning outcomes
and in the high category significantly. Combining
PjBL learning with online learning media can
encourage student interest in learning (Purba et al.,
2019; Purba et al, 2021). One online learning
medium that can be used is Quizizz. This Quizizz
application streamlines time and increases student
interest in learning. But when viewed from the other
side, for some students, the use of this application is
not a maximum value. Students' nervousness causes
the value that is not optimal, so they rush to work on
the questions presented through the Quizizz
application. The medium, not the high category, is
also caused by the lack of student understanding of
physics. That was revealed by several Chemistry
Education students FKIP-UKI during an interview.

Conclusions

An increase in student learning outcomes in
physics chemistry 1 through learning with the PjBL
model using Quizizz online learning media (tcoune =
17.685 > tupe = 0.684), with a moderate increase
category (42.51%).
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