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Abstract— The ecosystem is a lesson that studies the
interrelationships  between the living and the
environment both biotic components and abiotic
interplay. Students are required to understand the
interaction between living things and life form a unity,
order and material characteristics of a complex
ecosystem, abstract and difficult to understand,
especially for elementary school students. This study aims
to 1) how to package the ecosystem material into modules
that are easy to understand the student in the learning
ecosystem. 2) to improve the skills of critical thinking on
the matter ecosystems. Quasi-experimental research
methods post-test study design with only non-equivalent
control group design. Participants do research at State
Primary School Surakarta with sample amounted to 66
students. The sampling technique is cluster random
sampling. The collection of data by the method of test and
non-test. The results showed that the effect size was large
criteria, meaning ecosystem-based modules problem-
based learning models provide a large positive impact
influence on contribution. It can be concluded that an
ecosystem can be packaged into modules with the
resulting models are thematic learning modules-based
ecosystem theme of problem-based learning so easy to
understand the student in the learning ecosystem.
Implementation of thematic learning modules-based
ecosystem theme of problem-based learning can improve
students’ critical thinking skills in the ecosystem
material.

Keywords— Thematic Teaching, Problem Based
Learning, Critical Thinking Skills

I. INTRODUCTION

The 21st Century Education show Indonesian is
instructed to national education goals in order to form
the 21st century skills [1]. 21% Century Learning
integrated in the curriculum in 2013 which contains 4C
is creative thinking skills and problem solving,
creativity and innovation, communication and
collaboration.

Critical thinking is the ability to be reasonable and
reflective with an emphasis on making decisions about
what to believe and do [2]. Critical thinking skills as an
intellectual discipline process actively and skillfully
conceptualizing, applying, analyzing, synthesizing, and
/ or evaluate the information obtained or generated by
observation, experience, reflection, reasoning. Critical
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thinking skills need to be practiced to students being
able to discover the potential of learners in developing
their thinking skills [3][5]. Critical thinking skills are
very important in expressing your ideas, understanding,
viewpoints relevant new information in understanding
the various concepts used to analyze and solve
problems [6].

Low critical thinking skills of students due to the
learning process less develop students' critical thinking
skills [7][8]. The learning process to develop and
explore every aspect of critical thinking skills
Elementary School. Curriculum 2013 learning models
emphasize active, creative and innovative. One is the
learning model of problem-based learning in teaching
learning materials to empower students' critical
thinking skill [9].

Learning Problem Based Learning (PBL) is a
constructivist approach which emphasizes learning
through problem solving experience [10][11]. Problem
Based Learning model of learning can design and build
students choose a problem in real life and can make the
students active in learning [12]. Problem Based
Learning (PBL) is a student learning center, students
actively participate in solving problems related to the
content and context of the investigation [13][15].
Problem Based Learning (PBL) is an independent
learning which allows for work group or teamwork for
pushing the investigation, collaboration, so that
students can develop the skills of students in problem
solving and critical thinking skills that can actively
construct his own knowledge [16][17].

Ecosystem is learning to learn the interrelationships
between the living and the environment both biotic and
abiotic components that influence each other. Students
are required to understand the interaction between
living things and life form a unity, order and material
characteristics of a complex ecosystem, abstract and
difficult to understand, especially for elementary school
students with thematic learning. As a result of this
condition which causes the learners to do not
understand the concept of ecosystem material. The need
for the application of the ecosystem ways of learning
materials so that students more easily understand the
material.
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Ecosystem is a material that is studying the
problems of everyday life [18][19]. Strategies in raises
critical a person or group to develop critical thinking
skills ecosystem material. So that critical thinking skills
are measured through the concept of ecosystem
[20][21]. Problems ecosystem orients students on a
problem. Students are expected to solve the problems
of the ecosystem with learning model of problem-based
learning [22][23].

This research was conducted with the purpose of 1)
how to package the ecosystem material into modules
that are easy to understand elementary school students
in thematic learning ecosystem. 2) to improve the skills
of critical thinking on the matter ecosystems.

Il. RESEARCH METHODOLOGY

Research method quasi-experimental research
design with post-test only non-equivalent control group
design. Participants do research at State Primary School
Surakarta with sample amounted to 66 students.
Experimental class (using module-based Problem
Based student Learning sample size of 33 students) and
Existing class (using a school module sample size of 33
students). The sampling technique is cluster random
sampling. Instructional material used is a matter of
ecosystems. Applied learning model is a model of
problem-based learning. The collection of data by non-
test methods and test. l.e. non-test data collection
questionnaire, observation, interview. Item test
questions were developed to measure students' critical
thinking skills about the ecosystem material. Validation
of the research instrument validation test. Content and
construct validity of instruments is done by experts.

111. RESULTS AND DISCUSSION

A. Data of the critical thinking skills of students

Figure 1 shows the result of the measurement data
in the form of material test items ecosystem using the
model of problem-based learning to improve critical
thinking skill.

Image histogram can be seen in Figure 1. It shows
a histogram of the results of material data ecosystem
using the model of problem-based learning to improve
critical thinking skill.
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Figure 1 can be seen that the results of the data
obtained ecosystems average grade students' critical
thinking skills existing by 69.19% while the average
critical thinking skills of the experimental class at
82.93%. It can be concluded that an ecosystem can be
taught using problem-based learning model of learning.
The application of problem-based learning model
learning can provide a positive improvement in
improving critical thinking skill ecosystem material.

o Prerequisites Test Analysis

Table 1 shows the analysis prerequisite test consists
of normality test data and test results of the pretest
equality. Data normality test is to determine whether the
data is normal or not normal distribution.

TABLEIl.  RESULTS OF NORMALITY TEST
Test Statistics

Group N Most Extreme Differences  Test

Result test 1 33 Absolute 212
2 33 Positive .000

Total 66 Negative -212

Kolmogorov-Smirmov Z .862
Asymp. Sig. (2-tailed) 448

a. Grouping Variable: Group

Table 1 shows that the data normality test results
can be described that there are two groups: the
experimental group and the control group were
respectively numbers 33 students. Test results obtained
by the Sig. (2-tailed) 0.448> 0.05, this means that the
normal distribution of data.

e Equality test

Table 2 shows the equivalence test aims to
determine the differences between the two groups: an
experimental group and a control group. The difference
is the result of learning after both groups are given a
pretest. Learning outcomes are used to determine the
equality of the two groups is the result of studying
Middle Semester Exam 2 Academic Year 2016/2017.

TABLEIl. RESULTS OF THE TEST OF EQUALITY
Group Statistics

Group N Mean Std Deviation Mean difference df  Sig. (2-tailed)
1 33 7136 7.101 3,788 64 0,075
2 33 67.58 9.692 3,788 0,075

75
70
65 -
60 -

69.19

class exiting class experiment

Fig. 1. Histogram results ecosystem material data using a
model of problem-based learning to improve critical thinking skills.

Table 2 shows that tests equality can be described
that there are two groups: group 1 (the experimental
group) and group 2 (control group) were respectively
numbers 33 students. On average the experimental
group and the control group 67.58 71.36 with an
average difference of 3.788. Test results obtained by the
Sig. (2-tailed) 0.075> 0.05. It can be concluded that the
ability of both groups if seen from the results of learning
can be said to equal or equivalent.
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e Test Results-T

Table 3 shows the test of equality aims to determine
the differences between the two groups: an
experimental group and a control group.

TABLE Ill. TEST RESULTS OF CRITICAL THINKING SKILLS
Group Statistics

Mean Sig.
Group N Mean T  Df difference (2-tailed)

Result test Eksperimen PBL 33 82.88 3,560 64 5,394 0,001

Exiting 33 7748 3,560 63,951 5,394 0,001

Table 3 Test results of critical thinking skills in table
4:24 can be described that there are two groups: the
experimental group and control group were
respectively each numbered 33 people. An average of
82.88 experimental class and control class 77.48.
Degrees of freedom (df) = 64 with an average
difference of 5.394. The significance value (Sig. 2-
tailed) = 0.001 <0.05, it means that there are differences
in critical thinking skills significant between
experimental class and control class. It can be
concluded that the products developed can successfully
empower students' critical thinking skills.

B. Data calculation of effect size

Impact the learning effect using thematic
modules-based ecosystem theme of Problem Based
Learning to empower critical thinking skill School fifth
grade students analyzed the effect size using size Rstart
Effect Calculator Rstart Effect size Calculator [24].
Table 4 shows the results of calculation of effect size.

TABLE IV. RESULTS OF TEST CALCULATIONS OF EFFECT SIZE
Class Mean Effect size

Cohen’s Hedges’s Glass’s r Criteria

Eksperimen 82,88 0.877 0.867 0,800 0.012 large
Eksitmg 7748

Table 4 shows that the results of the calculation of
effect size can be seen the results of effect size cohen's,
Hedges's and Glass's criteria is relatively large (large).
The impact of the learning effect using thematic
modules-based ecosystem theme of the Problem Based
Learning contributes co-efficient determination (r2) of
0,012 or 1.2% in enabling critical thinking skills
Elementary School fifth grade students was 98.8% rest
of other factors beyond the use of modules the. It can
be concluded that the theme of ecosystem-based
thematic modules Problem Based Learning provides a
positive impact in empowering influence critical
thinking skills Elementary School fifth grade students
with the criteria of a relatively large effect size (large).

C. Discussion pack ecosystem module thematic-
based model of problem-based learning

Ecosystem taught with a model problem-based
learning with phases will involve giving the orientation
of the issues to students, organizing students to
examine, assisting with the investigation independently
and groups, develop and present work and exhibiting,
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analyze and evaluate the process of overcoming the
problem [24]. Problem based learning models are
applied to accommodate the critical thinking skills of
learning activities ecosystems.

Impacts on the first stage of learning problem-based
learning begins to divide students into groups of 4-5
people are heterogeneous in each group. Learning
ecosystems on the first learning orients students on
emerging issues observed by drawing sea water
ecosystems and tropical forests. Read discourse
ecosystem based 2 components abiotic (producers,
consumers, decomposers) and biotic components (soil,
water, air, temperature, light). Students discuss
autotroph environment or heterotrophic organisms.
Figuring out the relationship between abiotic and biotic
components [25][26].

Impacts on the second stage of learning problem-
based learning is the students practice their observation
games improve the durability of the heart and lungs
with the team running activities in the field. Viewing by
forest meadow ecosystems image contained some deer
animals and ecosystems rice fields there are two
animals buffalo. Read discourse types or kinds of
ecosystems. Students discuss the netting food web and
constituent biotic and abiotic components in the
environment [27].

Impacts on learning the third stage of problem-
based learning is observing artificial ecosystem that
meets human needs, namely rice landed and reservoirs
or dams. Read a discourse on human as ecosystem
components help each other and work together in
exploring natural resources for subsistence. Trying to
find the volume of a cube with a unit cube.

Impacts on the fourth stage of the learning problem-
based learning is observing the traditional ceremony
pictures Sekaten Solo. Read a discourse on the role of
cultural institutions. Ask important cultural institutions
in Indonesia. Finding out about the origins of rhyme.
Try to determine the geometrical webs cubes and
blocks. Discussing the difference nets cubes and blocks.
Solve problems related to the volume of geometrical
cubes and blocks.

Impacts on the fifth stage of the learning problem-
based learning is physical activity the body muscle
strength training. Read discourse factors that affect
balance ecosystem. Discuss consequences that occur if
one of the disturbed balances of the ecosystem.

Impacts on the sixth stage of the learning problem-
based learning is observing pictures of people who put
out the fire. Read discourse about Mapalus to
Minahasa. Trying to tell about the importance of
cooperation to help each other live in the diversity of
the community. Looking out to make life rhyme theme
of cooperation.

Understanding of the basic concepts of ecosystems
through the process of learning material in teaching
ecosystem level thinking skills of students [28][29]. So
that students are more interested in learning about the
ecosystem material in thematic modules in the learning
process. The hope the teacher can facilitate learning and
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provide motivation to learn the material the ecosystem
learning model of problem-based learning [30][32].

D. Discussion improve critical thinking skill

The learning ecosystem-based thematic Problem
Based Learning (PBL) is applied in classroom learning.
Teachers can explore the potential of critical thinking
skills of students to solve a real problem in the
classroom, helping the activity of students in a
discussion with a group friend and training students
communicate with students more easily find,
understand concepts that are difficult [33][34]. This is
according to a research study which states that student-
centered learning process that can involve students'
active learning in the classroom [35][36]. The teacher
gives a problem of learning can create a better learning
atmosphere in which these problems can spur a student
answers a problem and ways of solving problems in
various ways [16][37]. This is in line with Vyotsky
learning theory states that social interaction with other
friends, triggering the formation of ideas for new ones
and to enrich the students' intellectual development
[38].

Material Ecosystem-based Problem Based Learning
(PBL) through a learning process in the classroom in
various ways such as critical reading, writing critically,
speak critically, discuss critical to improve the critical
thinking skills of students [28][40]. It can train critical
thinking skills of students more optimal and facilitates
reasoning students as well as solving the problem to
explore the statement, questions and answers to critical
thinking and the concomitant running of learning
activities into student center [41][42].

Ecosystem-based learning in the process of Problem
Based Learning (PBL) by involving students with
open-ended problems that can enhance students' critical
thinking skills for students more opportunities to
actively participate, express his ideas in their own way
[43][46]. The material in the learning ecosystem by
providing open-ended problems that encourage
students to familiarize themselves provide evidence of
the answers to solving problems that they provide
[47][48]. Learners can receive and gather information
well in learning to improve their critical thinking skills
to discover the ecosystem material [49].

IV. CONCLUSION

The results of this study concluded that the
ecosystem can be packed into thematic modules with a
model problem-based learning so that students more
easily understand the material in the learning
ecosystem. Implementation of thematic learning
modules-based ecosystem theme of problem-based
learning can improve students' critical thinking skills in
the ecosystem material.
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