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Abstract

This research was conducted to determine the changes in conceptual thinking creativity in
hydrocarbons among students who were taught by using the Hyperdocs Worksheet at SMA
Negeri 7 Gorontalo. The method used in this research is quasi experiment with
nonequivalent control group design. The samples consisted of students from class XI
Merdeka 1 as the experiment group and XI Merdeka 2 as a control group at SMA Negeri 7
Gorontalo, selected using purposive sampling. The result showed normal distribution and
homogeneity. The average pre-test score for the experimental class was 31% and the post-
test score was 82%, while the control class had an average pre-test score of 28% and a
the post-test score 60%. Furthermore, based on the hypothesis testing using a t-test at a
significance level of a = 0.05, a teount Wwas 9.25 with a tbie 0f 1.671. The value indicates a
change in hydrocarbon conceptual thinking creativity among students taught using
Hyperdocs Worksheet modeling. The results of the N-Gain test showed that the average
N-Gain score for the experiment class was 0.73 and that for the control class, was 0.43,
This indicates a high N-Gain score in the experimental class and a low N-gain score in the
control class. Therefore, using Hyperdocs Worksheets modeling effectively enhances
students’ creativity in thinking about hydrocarbon concepts.
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1. INTRODUCTION of Education, Student Worksheets are learning materials

According to the Global Creativity Index 2015,
Indonesia ranks 115 out of 139 countries, indicating that
the level of creativity in the country is still low. Lack of
teacher effort to enhance students' creative thinking skills
results in limitations in students' creative thinking abilities
(Qomariyah & Subekti, 2021).

Teachers in the modern day are expected to be
able to use technological advancements to create
engaging learning experiences. This is done to help the
students comprehend the content that is being taught
(Timumun et al, 2022). Learning media plays an
important role in the learning process. During the process,
teachers can utilize the Student Worksheet (LKS) as a
learning resource. According to the National Department

that contain tasks that must be done by students
(Depdiknas, 2008).

Teaching materials that are interesting and not
monotonous are expected to help students understand
the tasks given and facilitate the learning process for
educators. In addition, educators are also expected to
create an environment that supports students in acquiring
relevant skills (Habibah & Mitarlis, 2020).

The use of Hyperdocs is one method to integrate
digital technology in making Student Worksheets (LKS)
which aims to increase students' scientific creativity
(Highfill et al., 2016). As per the findings of Highfill et al.
(2016), this platform fosters critical thinking, creativity
stimulation, idea generation, exploration, inquiry
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technique selection, and teamwork among students.
Additionally, generating digital worksheets with
Hyperdocs might help students become more adept at
applying their creative ideas.

Given that science learning involves abstract
material and requires the right approach to achieve
effective learning goals, learning should not only be
limited to textbooks or instructions from teachers but
should also provide space for students to discover and
create new things in their way (Manurung et al., 2023).

Based on the description above, this study aims
to determine changes in the creativity of thinking about
the concept of hydrocarbons in students who are taught
with Hyperdocs Student Worksheet (LKS) modeling.

2. METHOD

Quasi Experiment Design research using Non-
equivalent Control Group Design is used in this kind of
study. Class XI Merdeka 1 is the experimental class that
employs Hyperdocs worksheet modeling, and class XI
Merdeka 2 is the control class that uses traditional
worksheet modeling with the problem based learning
learning model. this sampling technique is known as
purpose sampling.

Data collection using the test method with the
aim of measuring changes in students' thinking creativity
in the form of 5 essay-shaped questions on hydrocarbon
material that have been tested for validity and reliability
tests. Data analysis techniques for pre-test and post-test
results using Excel software for calculating the
percentage of changes in students' thinking creativity, L-
test, F-test, N-Gain test, and T-test.

3. RESULT AND DISCUSSION
3.1. Result
The average score for the pre- and post-tests

indicates that the experimental class outperformed the
control class, with the experimental class scoring 31%
and 82% on average, while the control class scored 28%
and 60%, according to the research findings. Thus, it is
evident that the pre-test value and the post-test value
have significantly increased.

The results of the data normality test used the
Liliefors statistical test at the significance level a = 0.05. If
Leount < Liabel and the hypothesis Hyis accepted, then the
data is considered normal. By using Liwbe 0.161, the
normality test resulted in pre-test and post-test values of
0.128 and 0.119 for the experimental class. In contrast,
the control class' Liuver 0.161 consisted of 0.125 and

0.145. Since Leount < Liabel in both cases, the normality test
is normally distributed in both classes. The homogeneity
test resulted in pre-test and post-test values of 1.359 and
1.202 respectively and an Fpe value of 4.001, which
indicates that both classes are homogeneous when Feount
< Fuble. The experimental class's N-Gain score test result
was 0.73, which falls into the high category. Even though
the control class's N-Gain score was 0.43, this outcome
fell into the poor category. Therefore, hypothesis testing
was performed using the T-test. The results of hypothesis
testing using the T-test obtained tcout = 9.250. The
calculation data shows the value of teount > tiabie Which is
9.250 > 1.671 which means Hs is accepted and Hy is
rejected. Based on the hypothesis testing above, it can be
concluded that there is a change in students' creativity in
thinking about the concept of hydrocarbons among those
taught using the Hyperdocs Student Worksheet (LKS) at
SMA Negeri 7 Gorontalo.

3.2. Discussion
Based on the research data, there is a notable

increase in the average scores from the pre-test to the
post-test. Additionally, there are differences in scores
between the experimental and control classes, with the
experimental class achieving the highest average score.
The N-Gain score for the experimental class was 0.73,
which falls into the high category, representing a 73%
gain. In contrast, the control class had an N-Gain score of
0.43, placing it in the low category, with a 43% gain. The
results obtained are an increase in students' concept
understanding which can be concluded that the learning
model used is quite effective. Pre-test and post-test data
in both classes can be seen in Figure 1.
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There was a significant increase in the average
scores from the pre-test to the post-test. Additionally,
differences in scores between the experimental and
control classes were observed, with the experimental
class achieving the highest average score. This is
because the experimental class received a different
treatment, specifically using Hyperdocs Student
Worksheet Modeling (LKS), while the control class used
conventional worksheet modeling. In the experimental
class and the focus of research includes 5 stages of the
PBL (Problem Based Learning) model, namely at the
student orientation stage, beginning with discourse and
questions that lead to the material and during learning
there are already several students who actively answer.
The stage of orienting students to the problem, it begins
with students observing the problems that surround
students and questions that lead to the material and
during learning so that Hyperdocs provides advantages in
the learning process by allowing students to start with the
problem orientation stage. This means that students can
observe the problems around them and ask questions
that lead to learning material. In addition, Hyperdocs
facilitates students' active interaction with learning, as
seen when some students are enthusiastic and active in
answering questions during learning.

The stage of organising students to learn is
through the use of Hyperdocs Student Worksheets (LKS)
which can be accessed via mobile phones, students are
given access to different problems, allowing them to learn
according to their own needs and interests. In addition, in
the stage of helping students solve problems, Hyperdocs
facilitates students in collecting relevant data and
developing critical thinking skills by questioning,
reasoning, and finding explanations of problems given in
the previous phase. With the teacher serving as a
facilitator and guide, Hyperdocs ensures that the learning
process remains focused and effective, while keeping
students actively engaged in their own learning.

At the stage of developing and presenting the
results of problem solving, Hyperdocs offers a significant
advantage at this stage. Its collaborative features enable
students to engage in active discussions with their group
members. This allows them to try and make connections
between the concepts they have leamnt in the lesson,
deepening their understanding together. In addition, after
answering the various questions posed, students

automatically gain a deeper understanding of the
concepts in the hydrocarbon material. Hyperdocs helps
students apply the concepts they learnt to new questions,
facilitating a deeper understanding and practical use of
the learning material.

In the last stage, namely analyzing and
evaluating the problem-solving process, namely the
Hyperdocs Student Worksheet (LKS), each student can
present the results of their discussion in a structured and
documented manner. Through teacher guidance,
students are encouraged to face problems with more
confidence and present their problem-solving results
clearly and in detail. In this case, the teacher can provide
timely and in-depth feedback, and assist students in
evaluating and improving their problem-solving process.
Hyperdocs fosters purposeful, reflective, and continuous
learning, allowing students to develop critical analysis
and evaluation skills in problem-solving. This aligns with
the findings of previous research by Poba et al., (2023)
that students seemed enthusiastic and more active during
the learning process. This can make a difference between
modeling Hyperdocs Student Worksheets (LKS) and
Conventional Student Worksheets (LKS) with students
learning in groups that have determined their respective
roles. This role can form different responsibilities in each
of them so that there is more directed cooperation in
analysing information and finding the concept of each
activity in the syntax included in the Student Worksheet
(LKS).
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students can be seen in Figure 2. In testing changes in
students' thinking creativity, 5 items in the form of essays
were given. The percentage of students' creative thinking
in the experimental class increased significantly from the
pre-test to the post-test, showing an average of 31% in
the low category and 82% in the very high category. In
contrast, the control class averaged 28% in the low
category and 60% in the medium category. In the
experimental class, the average percentages for
creativity indicators were as follows: in the pre-test,
fluency was 53%, flexibility was 46%, originality was 16%,
and elaboration was 11%. In the post-test, these
percentages increased to 82% for fluency, 91% for
flexibility, 81% for originality, and 73% for elaboration.
Whereas in the control class, the average percentage of
pre-test on fluency indicators was 33%, flexibility 47%,
originality 17%, and elaboration by 16% and post-test in
the control class was on fluency indicators 60%, flexibility
71%, originality 54%, and elaboration by 56%. The data
from these indicators show that the experimental class
achieved higher values due to the different treatment.
Therefore, it can be concluded that there is a notable
improvement in the creativity of thinking about the
hydrocarbon concept among students taught with
Hyperdocs Student Worksheet (LKS) modeling at SMA
Negeri 7 Gorontalo.

4. CONCLUSION
Based on the results of data analysis and

discussion after learning about hydrocarbon material with
Hyperdocs Student Worksheet (LKS) modeling treatment
in the experimental class, the average pre-test and post-
test scores of students' thinking creativity abilities from
31% increased to 82%. In the control class, the average
pre-test and post-test of students' thinking creativity ability
from 28% only reached 60%. The t-test results show the
teount IS 9.25 with a tiape value of 1.671, the value shows
the teount > ttabe. The N-gain test also shows changes in
creativity in thinking about the concept of hydrocarbons in
students who are taught with the Hyperdocs Student
Worksheet (LKS) modeling used is included in the high
category. So it is concluded that Hy is rejected and Hy is
accepted so that it is known that there are changes in the
creativity of thinking about the concept of hydrocarbons in
students who are taught with Hyperdocs Student
Worksheet (LKS) modeling.

For future researchers, it is recommended to
conduct further research on other materials or certain
conditions as a development of this study. In addition,
further research could also involve additional factors,
such as the use of different technologies or combinations
of other learning methods.
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