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Abstract

In the 21% century, there are some competencies that all students must have such as
critical and creative thinking, and innovation which is included in Higher Order
Thinking Skills (HOTS). However, the accomplishment of HOTS in Indonesia is still
considered low, and reading, mind mapping, sharing (RMS) hasn’t been used in
improving HOTS. In the RMS model, the students learn to make a mind map that helps
them to think and become creative in one activity. Therefore, it is necessary to research
about students’ HOTS with RMS learning model. This study aimed to see the effectivity
of the RMS learning model on students’ HOTS in biology. The method used in this
research was quasi-experimental with a non-equivalent group design. The sampling
technique used in SMAN 1 Ambawang of Kubu Raya Regency was a purposive
sampling technique with class X1 MIPA 3 as experimental class and class XI MIPA 4 as
a control class. The study showed that the RMS learning model was effective (effect
size = 0.6 or categorized in medium level) and could give an impact on students’ HOTS
in learning the material of the human reproductive system. The result of average Gain
value to test the impact of RMS towards students’ HOTS for class XI MIPA 3 was
45,51 and for class XI MIPA 4 was 38.10. The effectivity of RMS was tested with
effect size test and the result showed is 0.6, characterized as medium level.

1 Introduction

IT has become the basis in human life in the era of industrial revolution 4.0. (Kemristekdikti,
2018). The progress of the quality of civilization has no longer relied on the strength of natural
resources but is greatly influenced by the quality of human resources. Qualified human resources are
expected to increase the living standards and prosperity of nations, also can increase sustainable
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development. Therefore, a qualified education is necessary to produce graduates who are expected to
be qualified human resources (Dewi, 2016). The quality of education in Indonesia is still low, still far
from the desired expectation. Following Jalal (2009), on the international level, the quality of
education in Indonesia is still far from expectations. This condition can be seen from the achievement
of Indonesian students at TIMSS (Trend International Mathematics and Science Study) (Balitbang,
2011) which continues to decline from year to year. In 2011, Indonesia was ranked 40 out of 42,
meanwhile, the achievement of natural science literacy at PISA (Programme for International Student
Assessment) in 2012, Indonesia was ranked 64 out of 65 countries (OECD, 2014).

Based on the 21%-century ideal learning, there are some competencies that all students must have
including critical thinking skills, collaboration skills, innovative skills, creative thinking skills, 1T
skills, and communication skills (Supriatna, 2018). Creative and critical thinking skills are included in
a skill called higher-order thinking skills (HOTS) which covers the skills of analyzing, evaluating, and
creating (Prasetyani, 2016). Individuals who have a high level of critical thinking will be able to
formulate problems, gather and assess relevant information, use abstract ideas, and open-minded.
Someone who is used to critical thinking tends to seek the truth, able to analyze problems well, think
systematically, curious, and become mature in thinking (Ramadhan, 2016). HOTS helps students to
develop their skills in making decisions, evaluating, and solving problems appropriately (Hidayat,
2012). It is expected that students in the era of industrial revolution 4.0, can adjust to the condition
and the dynamics. Therefore, HOTS is one of the important aspects to cope with the needs of
industrial revolution 4.0 which can be equipped with training.

According to Fayakun & Purnomo (2015), HOTS covers cognitive skills in analyzing (C4),
evaluating (C5), and creating (C6). Teachers should lead the learning process to where students can
practice their HOTS. The previous learning method should be modified to improve students’ HOTS
by applying an appropriate model. One of the models which can help improve students’ HOTS is
RMS (reading, mind mapping, sharing). According to Diani (2018), RMS learning model brings a
good influence on students” HOTS because, in RMS learning model, the implementation of learning is
adjusted to the concept of constructivism learning where studying is not merely about absorbing
information, ideas, and abilities but also building and improving by the doer (Muhlisin, 2016).

Several studies on higher-order thinking skills have been carried out. Raudenbush (1992)
concluded that the teacher’s good understanding of HOTS could give a significant impact on teachers’
preparation in teaching HOTS to their students. Moreover, Lewy (2009) suggested using questions at
HOTS level. However, students might face some obstacles in solving HOTS level questions due to the
lack of student's persistence and student's inattention in thinking (Prasetyani, 2016).

RMS is a learning model that requires students to practice their HOTS by making a mind map. In
Anderson's taxonomy, making a mind map is included in the C6 indicator (creating). The social aspect
of RMS refers to development theory from Vygotsky where individuals help each other develop
individual knowledge. Social interaction with others can lead to new ideas and improve individual
knowledge (Diani, 2018). The steps in implementing RMS are reading literature or book about the
material, making a mind map, and sharing what they have made in the mind map in front of the class
(Muhlisin, 2016).

2 Method

This study used a quasi-experimental method with a non-equivalent group design. Pretest and
posttest were performed in both control and experimental groups. This study used 31 students in each
class. The pretest was given to both classes before the students received the learning process and the
posttest was given after the learning process.

RMS learning model application was done by dividing the students into 6 groups of 5 people per
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group. Before starting the lessons, the students were given a pretest. This pretest serves to determine
the initial knowledge of learners in the subject matter learned that the reproductive system.
Furthermore, students were asked to read LKPD (worksheet) given by the teacher for 15 minutes. This
reading activity aimed to enable students to get information about the reproductive system materials
before making a mind map. Mind maps created by students can help students to develop their
creativity in making a mind map because students are required to create as much freedom as possible
to map out their thoughts. At the end of the study, students were asked to present the results of their
discussion that has been manifested in a mind map.

The control class used concept mapping for the treatment. The stages of concept mapping are
similar to RMS but the final product the students make is a concept map. The aim of using concept
mapping was to find which learning model will be more suitable to increase students’ HOTS since
both learning models have similar stages of the learning process.

Data analysis in this study used IBM SPSS 21.0 to test the normality of the data with Kolmogorov-
Smirnov and to test the hypothesis with U-Mann Whitney. The effectivity of the RMS learning model
was tested with effect size test, which aims to determine the impact of the RMS learning model on
students’ HOTS. The effect size can be measured with an equation that has been described in more
detail by Cohen (1988) as followed:

d = (mA-mB) / [(sd2A+ sdB2)/2]1/2
where d is the effect size, ma is the average gain value of experiment class, mg is the average gain
value of control class, sda is the standard deviation of experiment class, and sdg is the standard
deviation of the control class. The value of the effect then categorized into three under Saregar (2016)
as shown in the table below:

Effect Size Criteria
d<0.2 Small
0.2 <d <0.8 Medium
d>0.8 High

Table 1: Criteria of Effect Size according to Saregar (2016)

3 Results and Discussion

Data of students” HOTS were obtained from pretest and posttest results using HOTS questions
which measured at the beginning and the end of the study. The test consisted of 5 essay questions
with 3 indicators of HOTS (analyzing, evaluating, and creating) to measure students’ HOTS for both
control class and experimental class.

Average Score

: Standard .

Class Pretest Posttest N-Gain Deviation Effect Size Category
Experimental 9.31 54.82 45,51 11.28 0.60 Medium
Group
Control Group 10 48.10 38.10 12.98

Table 2: Average Value of HOTS Score and Effect Size Value
Description: N-Gain = posttest value - pretest value
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There is an increase in the value of the posttest in the experimental class and control class
compared to the pretest value. Based on the value of the gain, HOTS in class that used the RMS
model was higher than the class that used concept mapping with the difference in the gain value of
7.41. The effect size of 0.60, classified in the medium category (Saregar, 2016). RMS learning model
application on the material of the human reproductive system showed that the model could improve
the HOTS among students at SMAN 1 Ambawang. There is a slight difference between the
experimental class and control class, but the U-Mann Whitney test confirmed that the difference was
not significant (Table 3).

Value
Mann-Whitney U 284.000
Wilcoxon W 719.000
z -2.142
Asymp. Sig. (2-tailed) , 032

Table 3: Result of U-Mann Whitney Test

Model concept mapping which applied in the control class had the same steps, only the final
products were different. In the RMS learning model, the product they made was mind map, but in
concept mapping model the product they made was a concept map. Although the concept map and
mind map look similar, the two things have turned out differently. Concept maps and mind maps are
different in the structure of the writing. Concept maps have a clear hierarchy or levels, are also used
to connect a single concept with other concepts. Besides, the concept map is also usually more formal
and a bit stiff. Otherwise, mind maps are more flexible, more spontaneous, and can be made based on
creativity (Eppler, 2006). Characteristics of concept maps that seemed stiff and monotonous became
one of the factors why the Gain value in the experimental class was higher.

At first, there was difficulty in researching SMA Negeri 1 Ambawang because the learning
process that led to students’ improvement on HOTS had never been implemented. The interview
result with the biology teachers confirmed that students had never been given HOTS level questions.
This circumstance made the student unfamiliar with HOTS level questions. It can be seen from the
pretest result from both classes with the average value of 9,31 for experiment class and 10 for control
class. After the treatments were given, the result of the posttest from both classes increased with the
average value of 54,82 for experiment class and 48,10 for the control class.

Even though the result of the test still hasn’t passed the school’s minimum score of 78, there was
an improvement in their HOTS scores. The scores improvement suggested that the students’
understanding was developed through every step of the RMS learning model. Students could also
improve their critical thinking and look for pieces of information they could get in the reading stage.
When making a mind map, students will work cooperatively with the other members of the group and
can increase their teamwork skills by collaborating (Widyaningsih, 2018). As part of the cooperative
learning condition, students are required to interact verbally with one another on learning tasks
(Johnson & Johnson, 2009), exchange opinions, explain things, teach others and present their
understanding (Johnson, 2009). After discussing and making a mind map, the students will present
their mind maps in front of the class. This stage is called the sharing stage. Students will be able to
interact with other groups, and the other groups can ask the presenting group questions. Therefore, the
stages in the RMS learning model will help students to sharpen their HOTS. Also, the researcher can
advise educators to use other alternative learning models in teaching and learning activities, such as
RMS. The results of this research can also be done further by changing to other concept or a different
topic, and their impact on mastery of concepts and learning outcomes.
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4 Conclusion

The study result confirmed that both the RMS learning model and the concept mapping model can
increase students’ HOTS. The effectiveness of the model RMS of 0.60 indicates that the model has a
fairly high impact on HOTS learners. Therefore, the RMS learning model would be more suitable to
apply to increase students HOTS. The RMS learning model allows students to be creative and freer in
making mind maps.
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