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Abstract The purpose of this study was to analyze the

effect of the cooperative integrated reading and
composition learning model based scientific approach
(Cirsa) and conventional learning on eighth-grade students
on the subject matter of human excretory and respiratory
system. Cirsa is based on constructivism learning theory
that integrates the CIRC learning model with a scientific
approach. The research method used was quasi-experiment
using pretest-posttest non-equivalent control group design.
Participants (N = 160 students; M = 95, F = 65) were
randomly selected from junior high school. One group was
assigned to Cirsa learning (n = 80), and another group was
assigned to conventional learning (n = 80). The conceptual
of excretory and respiratory system of the human using
tests with open questions were developed and used. The
results showed that the Cirsa learning model was more
effective than conventional learning in the subject matter of
the human excretory system and the respiratory system.
Based on the findings, the teachers are advised to develop
the biological concept of students by using Cirsa learning,
which emphasizes reading through scientifically based
activities.
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1. Introduction
Various studies have tried to improve learning outcome
on excretory system [1–4] and respiratory system [5–9].
Excretory system studies about the removal of metabolic
waste substances in the form of toxic compounds such as
CO2, H2O, sweat, urine, bile, and feces. If those substances
are not removed, they could disturb the function of organs
in a body. Organs played a role in the human excretion
system which consists of skin, kidney, lung, and hepar.
The respiratory system is an organ system used for gases

exchange [5]. The system consists of various organs, such
as the nasal cavity, pharynx, trachea, and pulmo [10,11].
Students of secondary education level study the human
excretory and respiratory systems [1,10]. The objectives of
the study include that students can analyze the human
excretory and respiratory systems and understand the
disturbances as well as efforts in maintaining the health of
the systems [5,6,12]. Students are also expected to be able
to create some works on human excretory and respiratory
systems and are ingenious in the implementation of
maintaining personal health. Students learn about those
systems that consist of the constituent organs, structures,
and functions, disturbances in the systems as well as efforts
in maintaining the health of the systems [10].
Learning using a student-centered approach is
recommended to achieve the excretory system and
respiratory system learning objectives [13,14]. In
Indonesia a new curriculum is called 2013 Curriculum,
teachers must develop a student-centered Biology learning
design by applying a scientific approach [13,15,16]. The
method is integrated with learning with the expectation that
students could empower various skills, knowledge and
attitude to be an independent learner [13,17,18]. The
scientific approach encompasses observing, asking, trying,
reasoning, and communicating. Various benefits of the
research result for learning have been stated [13,17,19,20].
A learning design development by applying a learning
model, strategy, and method should refer to and integrate
the scientific approach [21,22]. Not all learning model
could accommodate those five activities of the method;
hence, integrating a learning model with a scientific
approach is a necessity [13,23].
The excretory and respiratory system's learning is better
to be implemented using a constructivism learning that
mostly involves students with the content being studied
[5,7,12,13]. Reading activity in Biology learning is
commonly recommended [14,23–25]. The advantages of
reading analyzing activity in cooperative learning is a
constructivism learning [26–28]. Students are given
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assignments in the group to analyze the central concept and
to discuss rewrite and present their work result is believed
to be able to increase the understanding of Biology concept
[13, 23].
Cooperative Integrated Reading and Composition
(CIRC) learning is one of cooperative learning models [14,
23]. It is a learning model stressing on reading and writing
activities [13]. CIRC learning has not accommodated
scientific activities that refer to the scientific approach
[13,14]. Learning through a scientific approach is a
learning process that is designed for students to actively
construct concepts, laws or principles through the stages of
the scientific approach [13, 19, 20]. The urgency of the
research was related to the examining of the influence of
CIRC learning integration to the scientific approach (cirsa)
on the concept mastery of students who learned excretory
and respiratory systems. The learning design was relevant
to the learning materials and students’ characteristics. This
research aimed to find out the impact of Cirsa learning on
the understanding of excretory system and respiratory
system concepts of students.

2. Material and Method
2.1. Research Design
The research was quasi-experiment research. The
research design used was a pretest-posttest non-equivalent
control group design. The selection of experimental groups
and control groups was not chosen randomly, then in this
design both experimental and control groups were
compared. The study consisted of dependent and
independent variables. The independent variables included
of Cirsa learning model as an experimental class and
conventional learning model as a control class. The
dependent variable was the understanding of the human
excretory system and respiratory system concepts. The
research design is described in Table 1.
Table 1. Research Design of the Randomized Pretest-Posttest Control
Group.
Pretest

Treatment

Posttest

T1

X0

T2

T3

X1

T4
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classes and randomly selected four classes for the research
purposes. The research classes were made of two groups,
namely: two (2) classes for experimental class with a total
of 80 students and two (2) classes for control class with a
total of 80 students.
2.3. Research Instruments
Instruments used in the research were syllabus, lesson
plan, learners’ worksheet developed by referring to Cirsa
learning syntax, and Cirsa syntax implementation sheet.
The instrument of the understanding of the excretory and
respiratory concepts used in the research was an essay test
developed by referring to the learning objectives in the
2013 Curriculum. The learning objectives are presented in
Table 2. In the implementation process, learners were
given a set of questions related to the understanding of the
excretory system and respiratory system concepts to be
completed in 50 minutes.
2.4. Data Collection
In the research, an instrument was developed by
referring to the human excretory system and respiratory
system concepts. The questions designed were by the 2013
Curriculum and the grids referred to Bloom's Taxonomy of
C1 to C6. The Biology concept had eight (8) issues related
to the understanding of the excretory system and
respiratory system concepts. The development of questions
for each thought is explained in Table 2. Students had 50
minutes to answer the questions. The quasi-experiment
research took place for a month. The learners were
provided an initial test on the understanding of the content
concept previous to the learning and another test after they
completed the knowledge.
Table 2.
systems
No

Learning objectives of human excretory and respiratory

Biology
content concept

Learning indicators
1.

Analyze

organs

in

the

human

excretory system.
2.
1

Excretory
system

Note:
T1,3 = Pretest.
T2,4= Posttest.
X1 = Cirsa learning.
X0 = Conventional learning.

Analyze

the

excretory

system

structure and function.
3.

Evaluate disturbances occurred in the

4.

Develop ideas related to maintaining

excretory system.
the health of the excretory system.

1.

Analyze organs in the respiratory
system.

2.

2.2. Sample Population
The research was quantitative research. It involved 160
eighth-grade students of junior high school in Bogor,
Indonesia. The sample comprised 95 male students and 65
female students. The sample was selected randomly using a
grouping test, which was performing an equality test to all

2

Respiratory
system

Analyze

the

mechanism

of

the

respiratory system.
3.

Evaluate disturbance in the respiratory

4.

Provide

system.
arguments

maintaining

the

respiratory system.

related

health

of

to
the
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2.5. Data Analysis
The research data obtained were then analyzed using
descriptive statistic of mean scores, standard deviation, and
minimum and maximum values of each class. Hypothesis
testing was conducted using ANCOVA. The hypothesis
testing considered ANCOVA assumption requirement tests
that consisted of data normality and homogeneity tests. The
normality test was conducted through One-Sample
Kolmogorov-Smirnov Test; whereas, the homogeneity test
was done using Levene’s Test of Equality of Error
Variances. The tests were conducted with the assistance of
a statistical analysis program of SPSS 24.0 for Mac with a
significance level of 0.5%.

3. Findings
Summary of the descriptive data processing result of
excretory and respiratory system concept scores
comprised pretest and posttest data is presented in Table
3.
According to the data, it can be seen that the result of

Cirsa learning model implementation had higher mean
posttest in the mastery of excretory and respiratory
concepts than those in a conventional model. The
normality and homogeneity tests had been done using
SPSS. The normality test result for posttest data group
obtained a significant value (level) in all groups, which
was 0.74. The result was higher than alpha 0.05; thus, it
can be inferred that the data were normally distributed.
The homogeneity test result for posttest data obtained a
significant value of 0.83. The result was more magnificent
than alpha 0.05; hence, the data distribution was
homogeneous.
The hypothesis testing used ANCOVA test. The result
is displayed in Table 4. The result of ANCOVA test on
the influence of the learning model applied on excretory
and respiratory systems content on conceptual
understanding obtained a significant value = 0.000, which
was less than alpha 0.05 (<0.05). Hence, it can be
concluded that there was an influence of differences on
the understanding of the human excretory system and
respiratory system concepts on students who were taught
using Cirsa and conventional learning models.

Table 3. The Descriptive data of pretest and posttest excretory system and respiratory system concepts.
Pretest

Learning

Posttest

Mean

Min

Max

SD

Mean

Min

Max

SD

Conventional

56,89

30,00

77,00

10,440

70,69

50,00

89,00

7,3340

Cirsa Model

57,41

38,00

76,00

9,9996

85,74

58,00

99,00

9,1330

Table 4. The influence of learning model on excretory system and respiratory system concepts.
Source

Type III Sum of Squares
a

df

Mean Square

F

Sig.

2

5159.960

84.573

.000

Corrected Model

10319.920

Intercept

19097.466

1

19097.466

313.013

.000

Pretest

1259.820

1

1259.820

20.649

.000

Learning_model

8880.410

1

8880.410

145.552

.000

Error

9578.855

157

61.012

Total

998650.000

160

Corrected Total

19898.775

159

a. R Squared = .519 (Adjusted R Squared = .512)
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4. Discussion
The research aimed to know the influence of Cirsa
learning implementation on the understanding of the
human excretory system and respiratory system concepts.
The research result suggested that there was a significant
difference in the mastery of biology concept between
students who learned using Cirsa learning and
conventional model. Students in a Cirsa class were
significantly indicated a higher knowledge of Biology
concept than those in the conventional learning classes. It
means that Cirsa learning was proven to be more effective
in improving the understanding of human excretory and
respiratory systems of junior high school students. The
research result is relevant to the previous research results
[2,6,12,14,29].
The understanding of the human excretory system and
respiratory system concepts was an essential part of the
mastery of natural sciences subject in school. Biology as a
part of the natural sciences subject should be learned by
strengthening student-centered activities [30,31], involving
students in problem solving through a scientific approach
[32–34] and training them through a reading activity
[13,14,35,36]. The excretory and respiratory concepts are
better learned using active learning [1,5,6]. Evaluation of
the research referred to the revised Bloom's taxonomy
levels.
Referring to the cognitive domain of the revised Bloom's
taxonomy to be achieved in the understanding of human
excretory system and respiratory system concepts, the
learning was designed and oriented towards activities that
supported the occurrence of the content mastery and
process skills through a scientific event [37–39]. There was
a significant difference in the mastery of Biology concept
between learners who were taught by emphasizing on
reading and writing activities and those by conventional
learning. Learners who were taught using Cirsa learning
model indicated a better concept mastery than those who
were facilitated with general education [14].
Referring to the above, to the learning process and
considering the unique characteristics of Cirsa learning
model, it was believed that the Cirsa learning model had
the potential to accommodate the learning demand. It was
due to the Cirsa learning model, in its learning stages, that
allows students to read more, to look for essential parts in
the content, and to develop follow-up questions. Also, it
will enable the occurrence of teamwork to answer
questions occurred [13].
The Cirsa learning model was believed as one of the
learning activity series that could encourage learners to
develop knowledge and skills on Biology concept [13].
The learning model provided an opportunity for learners to
submit an answer of a question, to listen to others’ opinion
and reflect their ideas towards other people's thoughts,
which is a form of individual empowerment experience.
An interactive process with peers helped the knowledge
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construction process. The learning model was suitable to
the constructivism learning theory. Learning with
constructivism allowed students to develop knowledge of
human excretory and respiratory systems through various
activities. The experience was built through prior
knowledge, and group discussion and students had an
obligation to train multiple social skills in a group work
atmosphere. Students were in charge of reading the content,
to be independent in solving problems in the form of
reading analysis, mutually increased cooperation and
achievement motivation, and improved the mastery of the
concept.
Constructivist activities in Cirsa learning allowed
learners to perform an independent effort to appropriately
learn the content by obtaining some points of the current
concept. Reading activity could stimulate students’
procedural knowledge [40,41]. Procedural knowledge is
one type of knowledge on performing something. Most of
the experience is represented by the capability of taking the
content essence, knowing how to simplify information
presented in the content and taking the points of the
material. Through the use of a strategy that develops skills
of summarizing content and reviewing the reading sources
will improve students’ conceptual understanding
[23,42,43]. Biology content in junior high school that is
incorporated in the natural sciences content have a general
characteristic of theoretical reading and concepts, so as in
the excretory system and respiratory system content [13].
Both have many concepts and reading description; thus, it
requires a learning model that is able to lead students to
succeed in learning. The Cirsa stage is believed to be able
to do it.
In the first Cirsa learning stage, students were divided
into groups of 4-6 students. The syntax conveyed the
learning objectives and then correlated teaching materials
to learning media that could describe content to be
determined by the students. The learning media to be
displayed, in the form of PowerPoint, video or props, was
expected to trigger students to start performing initial
observation on the learning content of excretory and
respiratory systems in junior high school students.
Cirsa learning model also accommodated learners'
learning activities through cooperative work by providing
an opportunity to deliver as well as listen to some ideas and
reflect the opinions as a form of individual empowerment
experience [14,44,45]. Discussion activities with the group
could help the knowledge construction process [14]. Social
interaction played an essential role in cognition formation
[43]. Students who learn Biology through group activities
could improve inter-students relations in the groups
[13,14,26] and it could stimulate activities that lead to peer
tutor from the learners who have better academic ability
than other students.
In the second learning stage, teachers would allow
students to read and conduct group discussion, and together,
they would find the central concept of the learning content.
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Through a scientific approach, the target for students was
their ability to explore and associate. In the reading
analysis stage, learners researched and looked for
important information from the content in human excretory
and respiratory systems. Students organized the content
being studied by exploring various sources. In the next step,
students rewrote on the worksheet. The activity was
believed to be able to activate prior knowledge, to sort out
content that was considered to be suitable for the
construction of content knowledge being studied
[36,46,47].
In a stage of writing questions occurred after group
discussion activity, students were trained to ask questions
related to human excretory and respiratory systems. The
action was deemed to be an effort to make the knowledge
on excretory and respiratory systems perfect. Students who
were trained to write questions could help in identifying
Biology learning requirements [39,43,48]. Writing
questions could also help students to make a decision and
solve problems, and in the end, they would be able to
integrate and create new concepts relationship [26]. The
learning condition created by the Cirsa learning model was
confirmed to be able to hierarchically and systematically
build thinking ability on excretory and respiratory systems;
hence, it was easier for the new knowledge to associate
with the old knowledge.
The last activity of the Cirsa learning model was
cooperative group presentation. Learning in a collaborative
group requires teachers to train students to be able to
communicate well and direct them to discuss correctly and
sequentially and provide constructive feedback for each
other [14,49]. The activity was beneficial for the
construction of cognitive understanding in the excretory
system and respiratory system content for learners. The
scientific approach expected to emerge from the learners
was a skill to communicate according to the mandate of the
national education curriculum of Indonesia (Kurikulum
2013 revision).
According to the mandate of the 2013 Curriculum, group
presentation and scientific approach combination are
expected to give rise of communication ability from the
learners. During the group presentation, students will teach
each other (to give each other skill, understanding, and
experience through the activity principle of responding to
the answers and questions that occur in the class
discussion). A learning activity should pay attention to
interaction and relationship between students, students’
motivation, and the relationship between students and
teacher [50]. A learning step that conditioning students to
communicate with each other is the representation of
cooperative learning that is imperative in training learners
to improve their learning skill since there is knowledge
activation aspect in communicating through presentation
activity and in the end, they could master the concept well
[23,40,50].
During the communication process, concept

understanding reflection activation occurs, which is a
self-examine process and generates questions on
self-correct thinking [51,52, 54]. Reflection skill on the
concept of understanding constitutes activities of control,
monitor, and self-regulation that occur during learning and
problem-solving.
Several
studies
indicate
that
self-regulation in education has been used to improve
academic achievement [53]. The applied learning model is
not only to convey content but also to train students’
thinking ability so they could use their cognitive structure
completely and directly [42]. The Cirsa learning model in
the research had another purpose besides conveying
subject content, which was to train students’ metacognitive
skill.
The research finding for Biology learning implies that
the improvement of concept mastery on the excretory and
respiratory systems can be made through the involvement
of learners incomplete assignments. Through the reading
activity, discussion, writing, and communicating the result,
students' biology understanding could be improved
effectively. Providing jobs for students to learn human
excretory and respiratory systems by familiarizing students
through the activity of asking question or problem after
analysis, synthesis, and evaluation activities in a group
learning environment could facilitate students to improve
the mastery of excretory system and respiratory system
concept and could improve students' problem-solving skill.

5. Conclusions
Cirsa learning was proven to be more effective in
improving junior high school students' understanding of
human excretory and respiratory systems. In the relevant
learning content, learning that integrates group reading is
recommended by modifying it based on the scientific
approach.
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