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Abstract—The purpose of this study was to determine the
influence of problem based learning and everyone is a teacher
here models on student’s higher order thinking skills in
environmental pollution topics. The population of this study was
all first year of junior high students at State Junior High School
1 North Rantau 2016/2017. Academic Year, which are consist of
373 students in total, ranged from classes VII; to VIllg. Three
classes were taken as sample by cluster random sampling
technique with 34 total students in every class. Higher order
thinking instrument used was essay test of environmental
pollution topics. Data analysis technique used was analysis of
covariate (ANACOVA) with o = 0.05. The results were
ANACOVA showed that learning models significantly influence
on higher order thinking (F = 1225.53; P = 0.000). Average score
of higher order thinking in problem based learning class give 3.71
point influence higher than everyone is a teacher here class and
39.94 higher than conventional one. Everyone is a teacher here
class give influence 36.23 higher compared to conventional class.
In CONCLUSION, there were significant influences of both
models on student’s higher order thinking skills in
environmental pollution topics.

Keywords—problem based learning, everyone is a teacher
here, higher order thinking skills, environmental
pollution.

I INTRODUCTION

Observations on vice principals and teachers obtained a
list of daily re-examination value of students in science
specifically in subjects of environmental pollution in class
VIl Year Lessons 2015/2016 with an average value of 6.90
with minimal completeness criterion is 7.50, indicated that
the value science lesson of environmental pollution material
in class VII was in low category with test questions given
were in low level, which were on remembering (C1) and
understanding (C2) level. Moreover, the National
Examination (UN) score of student science lesson of class IX
in State Junior High School 1 North Rantau Lesson Year
2015/2016 showed that the average score of Natural Sciences
(IPA) was 57.50, where graduation level is in poor category.
This then becomes a problem that must be solved quickly so

that students' score in science lessons can be improved at
State Junior High School 1 North Rantau.

Environmental pollution is one of the materials contained
in science subjects which provide explanations to students
about environmental pollution and its impact on the
ecosystem. Ideally in providing this material, students need to
actively involved in learning, so they able to analyze the
problems of environmental pollution and overcome the
problems they found. Referensi [1] said that science materials
in schools serve not only provide the concept of material but
also provide more value in life skills which students can use
in everyday life. Students also are expected to seek and find
the concepts in environmental pollution and able solve the
problems that often arise in everyday life.

One student-centered model that can engage students
actively and provide students with reasoning opportunities is
learning with a problem-based learning model, which is a
learning model that challenges students to "learn how to
learn", work in groups to find solutions to real-world
problems. Dewey's explained [13] problem based learning as
the interaction between stimulus and response, which is
between the two directions of learning and the environment.
The environment provides input to students in the form of
help and problems, whereas the brain's nervous system
effectively interprets the aid so that it can be investigated,
assessed, analyzed, and searched properly. Referensi [10]
suggests two things that should be used as guidance in
presenting the problem, First: the problem must be in
accordance with the concepts and principles that will be
learned; and Second: the problem presented in real, means the
problem is exists in the daily life of students. According to [3]
problem-based learning model has a number of characteristics
that distinguish it from other learning model, which are; (1)
learning is student centered; (2) learning occurs in small
groups; (3) the educator acts as a facilitator or moderator; (4)
problems become the focus and means to develop problem
solving skills; and (5) new information derived from self-
directed learning.

The active learning model of everyone is a teacher here is
a model to get classroom participation as well as individuals
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by giving each student a chance to become a teacher for his
friends. This model is one of the alternatives to actively
involve students in learning as well as actively involving
students in hearing, explain to their friends, ask the teacher,
discuss with other students, respond to questions, and argue.
Successful learning by this model allow students to think
about what is learned, got the opportunity to discuss with
friends, prepare to learn before receiving lessons, ask
questions, and share knowledge gained with other friends, if
students able to explained well on the material learned to
other students, then it can be said that the student mastered
the material.

In addition [2] says the active learning model of everyone
is a teacher here is one of the instructional techniques of
active learning which is included in peer teaching. This type
provides an opportunity to act as a teacher for other students.
Some experts believe that a new subject is completely
mastered when the learner is able to teach it to others. In the
model of everyone is a teacher here, teachers only act as
facilitators and crucial role learning process were play by
students. Learners are asked to explain about a material
proposed by a friend. When learners are able to explain or
teach a material to their friends, then they are considered
understand what is taught by the teacher.

Higher Order Thinking Skills (HOTS) can be interpreted
as thinking achievements to higher-order thinking. The reason
for educators to pay attention to high-order thinking is the
assumption that higher order thinking develops by itself. As a
result, students should be assisted to acquire higher-order
thinking skills either through conventional teaching and
learning environment or from instructional, individual
instruction [6].

Referensi [7] said the indicators that state to measure
high-order thinking include: (1) analyzing incoming
information and distributing information into smaller sections
to recognize patterns or relationships and be able to recognize
and distinguish factors and the consequences of a complicated
scenario, and identifying or formulating questions; (2) to
evaluate by means; hypothesize, criticize and test, accept or
reject a statement based on predetermined criteria, and
provide an assessment of solutions, ideas and methodologies
using appropriate criteria or standards to ensure the value of
its effectiveness or benefits; and (3) creating: organizing
elements or parts into new structures that never exist before,
generalizing an idea or perspective on something and
designing a way to solve the problem.

As [8]-have outlined, the quality of life depends on one's
higher orders thinking skills. A person with a higher order
thinking skills is less likely to encounter difficulties in his or
her daily life therefore should be developed programmatically
through training in the form of guidance or direction to
develop effective and efficient ways of thinking. It prepares
students for higher order thinking skills as well as to find in
the use of appropriate learning resources [5].

Higher-order thinking skills using complex (non-
algorithmic) thinking to accomplish a task can be
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unpredictable using a different model ever exist and different
from the example. So, higher-order thinking is the ability to
complete tasks where no algorithm has been taught, which
requires justification or explanation and may have more than
one solution [12].

Il. RESEARCH METHODS

This research was held in State Junior High School 1
North Rantau, JI. Majapahit No. 19 Rantau prapat, postal
code 21417 Phone. (0624) 21727. This research was held in
even semester of academic year 2016/2017 from March until
May 2017. The population was all first grader State Junior
High School 1 North Rantau, with 373 students in total, range
from class VI to class VIlg Sample was taken form students
in 3 classes, with 34 total students in each class. Sample were
taken by cluster random sampling, with class A as
experiment class taught by PBL, class B taught by everyone
is a teacher here, and class C as control which taught by
expository. Research design used was Pretest-Posttest
Control Group Design. The procedures taken were: pre-
experiment, experiment and post-experiment treatments. Data
collection technique were taken by a test to gathered data of
student’s higher-order thinking in environment pollution
topics.

Table 1. Draft of Higher order thinking test

Higher-order Thinking
Test topics | Indicator Skills Aspects Score
C4 C5 Cé6
EnVIron_ment 1 5
pollution
Environment Wa_ter poIIu_tion 2and3 | 4 15
pollution Air pollutlc_)n 5 6 10
Land pollution| 9 and 10 10
i 7and8 | 10
warming
Total score 50

In doing the data grouping and calculating the size of
data centering, descriptive statistics were used while
inferential statistic were used in testing hypothesis. SPSS 2.2
for windows were used as software, using anacova technique
at significant level (a = 0,05) where pretest served as
covarian. In addition, the follow-up test will be performed
when HO is rejected. Before anacova analysis technique is
used, first tested prerequisite preliminary test is normality and
homogeneity test data.

Il RESULT AND DISCUSSION

A. Higher Order Thinking Skills Data Description

The result of pretest shows that students' higher order
thinking skills in the problem-based learning class was 62 as
a highest score and score 32 as the lowest with the standard
deviation 44.7 + 7.18. In the class everyone is a teacher here
highest score was 60 and the lowest score was 30 with
standard deviation 43.05 = 7.53. In the conventional class
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obtained the highest score was 70 and the lowest score was
24 with standard deviation value 44.17 + 7.83. Post-test
results show that students' higher-order thinking skills in
problem-based learning model class was 96 as the highest and
the lowest value was 82 with standard deviation was 90.47 +
3.84. In “everyone is a teacher here class the highest score
was 96 and the lowest score was 80 with standard deviation
value was 86.76 = 4.87. In conventional learning class, the
highest score obtained was 65 and the lowest was 45 with
standard deviation value was 52.5 + 5.4. The improvement of
students' higher-order thinking skills is presented in the form
of diagram in Figure 1.
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and in the conventional class the distribution of posttest data
is normally distributed with Sig value 0.230>0.05).

C. Homogeity test

The homogeneity test of variance was conducted to find
out whether the sample variance came from a homogeneous
population or not. The sample variancecomes from a
homogeneous population or not if sig > 0.05. Summary of
homogeneity testing of sample groups is presented in Table 3
below:

Table 3.  Summary of Levene Test Homogeneity Test
A Sample group KBTT | Sig Note
100 - 90,%6,76 Students with treatment learning
W PEL model  of Problem  Based
80 Learning, Everyone is a Teacher| 0,140 | 0,05 | homogeneous
I; 60 mETH Here and conventional
T a0 . IV.  HYPOTHESIS TEST
T Konwvensi
20 onal . .
A. The Influence of Learning Model on Higher Order
0 ' T — Thinking Skills
Pre-Test Post-test The results of covariate analysis (Anacova) showed that
Figl. Student’s Higher Order Thingking Skills  the significant learning model influenced the students higher

improvement in environment pollution in class VII
State Junior High School 1 Rantau Utara.

B. Normality test

Data is normally distributed or can not be seen from the
significant data obtained with the provision if sig > 0,05 then
the data is called normally distributed. Summarizing the
results of normality data test of students' high-order thinking
ability of environmental pollution material by kolmogorov
smirnof test. The test is presented in Table 2 below:

Table 2. Higher Order Thinking Skill Data Normality
Count Value
No| Learning Model Pre Post | Sig Note
test test
1 |Problem Based| 0,930 | 0,827 |0,05| Significant
Learning
2 [Everyone is a 0,762 0,424 |0,05 Significant
[Teacher Here
3 |Conventional 0,552 0,230 |0,05 Significant

Based on Table 2. Data of students pretest in Problem
Based Learning class distributed normally because Sig value
0,93>0,05; In the Everyone is a Teacher Here class student’s
pretest data also distributed normally with a Sig value of
0.762>0.05; and in the conventional class pretest data also
distributed normally with Sig value 0,552>0,05. Whereas data
of student posttest in Problem Based Learning class
distributed normally because sig value 0,827>0,05; In the
Everyone is a Teacher Here class, the distribution of posttest
data is normally distributed with a sig value of 0.424>0.05;

order thinking skills (F = 1225,53; P = 0,000). Based on the
test with P <0.05, then Ha was accepted, which states that
there is a significant influence on the implementation of
Problem Based Learning model of learning, learning model,
Everyone is a Teacher Here and conventional learning model
on higher order thinking skills on environmental pollution
topics and Ho was rejected, which were stated that there is no
significant influence on the implementation of Problem Based
Learning model of learning, learning model, Everyone is a
Teacher Here and conventional learning model on higher
order thinking skills on environmental pollution topics. The
average value of higher order thinking skills on
environmental pollution topic after treatment of various
learning models is presented in graph form in Figure 2.

M 100 90,47 86,76
€ 80
a
n 60 50,53
K 40
B
T 20
L 0
Problem Based Everyoenisa Konvensional
Learning  Teacher Here

Fig 2. Value of average posttest Based on the Influence of
Learning Model on Higher Order Thinking Skills of

Environmental Pollution topic in Class VII State
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Junior High School 1 North Rantau (F = 1225,53; P
=0,00).

B. Advanced Test Using Tukey's test

The results of Tuckey's test on Post Hoc showed the
specific difference of Higher Order Thinking Skills student’s
which was taught by problem based learning model, learning
model of everyone is a teacher here and with conventional
learning model with provision if Sig. <0.05 then therein lies
the difference. Based on further tests for students' Higher
Order Thinking Skills, it was found that the value of Sig.
which was less than 0.05 lies in the conventional problem-
based learning model - conventional and everybody is a
teacher here (0,000 <0,05) and problem based learning model
- everyone is a teacher here (0,018> 0,05) was significantly
different.

Tuckey test results showed that high-order thinking skills
of students who were taught by Problem Based Learning
model was 90.47 * 3.84, significantly higher than Higher
Order Thinking Skills in the class that was taught by the
learning model Everyone is a Teacher Here 86,76 + 4.87 and
significantly higher than taught by conventional learning
model 50,52 + 7,24.

V. DISCUSSION

Based on the result of the research, it can be concluded
that there is a significant influence of implementation of
problem based learning model, everyone is a teacher here and
conventional to the higher order thinking skills on
environmental pollution topic in class VII State Junior High
School 1 North Rantau. Tuckey's test results showed that
students' high-order thinking skills taught by problem based
learning model was significantly higher than higher order
thinking skills of the class which taught by the learning model
of everyone is a teacher here and the conventional learning
model. The results of this study are in line with-[5]
suggesting that PBLs can develop higher-order thinking skills
because in the process of finding and solving problems will
stimulate students to analyze, synthesize, and evaluate these
problems in schools.

The existence of the influence of problem-based learning
model to higher order thinking skills during learning process
happened because the stages of learning model problem-
based learning (1) students understand the concepts better
because they taught to find the concept themselves; (2)
actively involve solving problems and demanding higher
student thinking skills; (3) embedded knowledge based on
scheme owned by students so that learning is more
meaningful; (4) students can feel the benefits of learning
because the problems that are solved are related to real life;
(5) learning process through problem based learning can
familiarize the students to face and solve problems skillfully;
and (6) able to develop students' ability to think critically and
develop their ability to adapt to new knowledge.

Beside problem-based learning, one of the learning
models that can also improve students' higher order thinking
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skills is the learning model of everyone is a teacher here.
everyone is a teacher here is a model that allows every
learner to act as a "teacher" to other students [14]. Model
Everyone is a teacher here is a learning model that can be
used to improve the learning process of learners and can be
adjusted to the learning experience so that learning objectives
are achieved in various subjects. This model is a great way to
gain great class participation and individual responsibility
[11]. The results of this study are in line with the results [9],
said that the students taught by using the model everyone is a
teacher here experienced a significant increase in biological
cognitive domain learning outcomes in Public High School 1
Sukoharjo.

The students in class which taught by everyone is a
teacher here were very enthusiastic to ask questions because
the teacher who gives the material is their peers so they are
aroused and trained in developing thinking power, memory to
ask the next questions. While the class which taught by
expository expenditure model which learning process
emphasizes the process of verbal material delivery from a
teacher to students with intention that students can learn the
subject matter optimally and where student behavior and
knowledge dissemination will be controlled by teachers and
teachers who are called also with conventional teaching
models such as lecture and demonstration methods cause the
absence of mutual interaction among students so that high-
order thinking skills of students is not created.

V1. CONCLUSION

Based on the results of the research, the CONCLUSION
can be stated that there is the influence of the use of problem
based learning model, everyone is a teacher here and
conventional to student’s higher order thinking skills on
environmental pollution topics in class VII State Junior High
School 1 North Rantau. Problem based learning models gave
an influence of 3.71 higher than the class which was taught
by learning model of everyone is a teacher here and 39.94
higher than the class which was taught by conventional
model. Class that was taught by everyone is a teacher here
learning models, gave an influence 36.23 point higher than
the class taught by conventional learning model.
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