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ABSTRACT

Human Reproductive System is one of the issues must be acquired by high school students. The content covers organs,
structures, functions, mechanism, and abnormality. It is reported that students and teachers in some communities believe
that it is taboo to talk about human reproductive organ or the process. This research aims to increase students and teacher
engagement on human reproductive system by implementing the inquiry -based learning. The research was a three-cycles
action research done on March until May 2015, at Grade 11 MIA 3 of SMA Negeri 2 Surakarta. Thirty-three students
participated in. Student and teacher engagement was examined by mapping the quantity and quality of questions and
statements (Q&S) during the learning process. The quantity of Q&S was noted from the beginning to the end of each
forty-five minutes meeting, and the quality of Q&S was analyzed based on revised Bloom Taxonomy on cognitive
process. The findings were an inquiry-based learning positively increased students’ Q&S, but negative to teacher. The
number of Q&S by students mounted from 43 at the pre cycle to 488 at the third cycle. Whereas, teacher asked and made
statements 116 times at the first cycle and decreased to 33 times at the last cycle. Both students and teacher showed a high
interest on talking about the human reproductive organ, structure, and function (first cycle), but less interest when
discussing the rest topics. The quantity of Q&S at cycle II (topic: gametogenesis) was fewest among three cycles of
treatment. The quality of Q&S also developed from C1 and C2 of factual and conceptual dimension to C3, C4, C5, and
even C6 of procedural and metacognitive of Bloom Cognitive Taxonomy, but the quantity was inconsiderable. Both
students and teacher were still dominant on performing the lower-order thinking skills of questions and statements (C1C3). It means that students and teacher still show less engagement on studying some part of reproductive system,
particularly on discussing about the non-concrete topics, such as gametogenesis.
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tradition, teachers and students are facing sort of
difficulties on learning the HRS. These obstacles are
mostly born from ethnic or religious perspectives. For
example, some people believe that it is taboo or even a
sin to talk about the human organs and also the
mechanism of menstruation or fertilization of human.
Some teachers at local s chools also decided to not
disclose this matter. The worst influence of this decision
is the appearing of some restrictions to discuss the topic
related.
In the preliminary classroom observation, we
found that some teachers did not provide opportunities to
their students to talk further on some topics of human
reproductive system, or even sometimes strictly stopped
the discussion among the students when it comes to -

INTRODUCTION
Human reproductive system (HRS) has been
introduced early to Indonesian children since they sit in
elementary school, and then continue learn more widely
when they stay at junior high school. However, the focus
is not as detailed as what high school students must learn.
Students aged 16 to 18 years old are assumed have half
matured in their physical development, and sometimes
they start to worry or curious about their reproductive
organs, and the relationship between female and male. In
this situation, learning and unders tanding the detailed of
reproductive system will be worthwhile for student.
However, in some certain communities,
particularly the one with strong cultural and religious
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according to teacher-“dangerous” topic. Thinking that it
is a taboo and feeling sinful or disobeys the norm is some
reasons to stop the curiosity of students .
However, correct understanding on the
biological concepts need to be construct clearly by
conducting teaching and learning, which able to engage
teacher and also students to be interactively discuss all
the concepts. Therefore, teaching and learning method on
human reproductive system have to be designed as
attractive as to promote intensive talking and enhance the
quality of social interaction in the classroom as well.
Social interaction in the classroom will facilitate
students’ understanding on the concepts learned (Senior
and Howard, 2014). The form of social interaction might
be verbal and nonverbal activities, such as experimenting
together, conversation, dialogue, and presentation, which
will stimulate students and teacher posing questions and
making statements.
Posing questions or statements reflects the
thinking process of persons. Student who asking
questions can be assumed as who have strong
engagement and curiosity on the topic. Chin and Osborne
(2008) said that questioning is important part on
meaningful learning and to acquire scientific literacy.
Asking questions indicates that students have been
thinking about their ideas, and trying to link the original
concepts with situation they are facing at the same time.
Chin and Brown (2000) argued that questions might help
students on generating the hypothesis, predicting,
experimenting and explaining.
Shore, Aulls, and Delcourt (2007) mentioned
that in many cases, students are not well trained to ask
good questions, and even they sometimes have low selfconfidence when expressing their ideas individually.
Even in Indonesia, asking questions are not a scientific
habit for students in the classroom or in the discussion
forum. A feeling of shyness and worried to be bullied by
other students have hamper them to speak more. Or we
found also that some good knowledge students opted to
be kept silence, since they think that they had already
caught the concepts and no need to share with peers.
To influence students ’ engagement to the topic
learnt, the situation and the atmosphere of learning have
to be handled in order to stimulate students to ask a
higher order thinking skills (HOTS) ques tions and
statements as well. For that purpose, teachers have to
design the lesson and arrange how the questionings
process will flow as natural as, and how students are able
to understand the concepts (Delcourt & McKinnon,
2011).

For those reasons, to naturally nurture students
and teacher engagement in discussing the human
reproductive system, teaching and learning process have
to be designed strategically, in which students have
enough opportunities to speak and express their thoughts,
and teacher is able to decrease his/her dominance during
the learning process.
Teaching and learning method, which provides
large opportunities to students to do verbal activities have
to fulfil the following properties: students play main role
in learning process, contextual cases, focusing on realworld problems that often met by students, assign teacher
as facilitator, more time for students to experience the
construct the concepts.
According to those criteria, one of the methods
that can be employed to increase students and teacher
engagement in reproductive system is an inquiry based
learning method. Inquiry-based learning is a powerful
method to encourage students to explore and gain
knowledge. Those steps follow what scientists do
regularly in discovering and inventing new theories or
products. In other words, scientists do scientific method
to find new relations among facts.
Inquiry-based learning is started with a specific
problem or case where students are challenged to develop
a plan to solve the problem by formulating hypothesis,
designing an experiment, and collecting evidence to
interpret the problem (Selby, 2006).
Abell, Anderson & Chezem (2000) said that
actively search of knowledge and generate the new ideas
are main characteristics of an inquiry-based learning.
Moreover, Hinrichsen & Jarrett (1999) had mentioned
four aspects of inquiry as linking personal knowledge
and scientific concepts, designing experiments,
exploring, and constructing meaning from data and
observations. They argued that students could enhance
learning by processing their personal experiences , and
linking the new knowledge and the old one.
Inquiry-based learning engages students in
posing questions, designing and executing exploration,
analyzing, and communicating their findings in order to
expand their knowledge. Chang, et al (2011) stated the
competence that students will gain through the inquirybased learning are presenting questions and hypothesis,
planning how to do investigation, experimenting and data
gathering, data analysing, interpreting, and concluding.
They also contended the following competences on oral
activities, i.e. expressing the ideas using verbal and
written language, symbols, graphs, etc., evaluating or
students analysing and judging the rationality of the
claim or arguments posed in, responding peer’s
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messages, and negotiating with peers in order to achieve
agreement with other.
By implementing the inquiry-based learning on
the human reproductive system, students and teacher
engagement was assessed by observing and analysing the
quantity and quality of students ’ and teacher’s questions
and statements. Recording all the conversation in the
classroom will bring us to know in which level teacher
skills to questioning and do teacher-questioning influence
the students questioning in positive meaning.
This research aimed to engage students and
teacher in studying the HRS, where the engagement was
argued parallel with teacher and students’ questions and
statements. It was assumed that the quantity and quality
of Q&S reflect the engagement to the certain topic. The
quality of Q&S determines the level of thinking process,
and level of engagement as well.

asked students opinion about the graph, which will bring
students to the connection of learning purposes. Then,
external male and female reproductive organs were
shown as static pictures, and students were asked to
identify and compared between male and female organs.
When students started to learn the structure and different
functions of the organs, the internal parts of those
reproductive organs were introduced. Students were
divided into eight groups, and did learning process as
inquiry learning syntax, and one of the steps was
discussing on specific organs. Final activity was
presenting and arguing students findings. The first cycle
activities were run in two meetings, each was 90 minutes
or two hours class (one hour lesson equals to 45
minutes).
The second cycle consisted of two meetings but
three hours classes. Teacher at the first syntax showed to
students a picture of old man who still able to have a
baby through his marriage. Teacher also showed a
picture of an infant, and asked students to think the
mechanism on human reproductive system, i.e.
gametogenesis. To deliver students to the concept of
gametogenesis, teacher brought students to think about
plant reproduction, which had been studied in the
previous grade.
The third cycle was delivered in two meetings,
each were two hours. At the first meeting, teacher
exposed to students some reproduction phenomena, such
as twins, sterility, conjoined twins, in vitro fertilization,
dysmenorrhea, etc. This idea was to stimulate student
curiosity and encouraged students to asked more question
or stated more opinion. Students were grouped into five,
and then they did learning process followed the steps of
inquiry based learning. Students at the first phase were
asked to formulate a research question, which was related
to the given topics.
Data on student and teacher engagement was
collected by observing classroom activities , interviewing
students and model teacher, and documenting learning
process and students achievement. Student’s and
teacher’s statements and questions noted directly by five
observers, and recorded with video camera. All data then
was quantitatively and qualitatively analyzed based on
Revised Bloom Taxonomy. Students and teacher Q&S
were categorized on the base of knowledge domains and
cognitive level. Before the analysis, some data were
eliminated and abolished due to irrelevant to the purpose
of the data needed.

METHODS
The research was conducted in State Senior
High School 2 Surakarta. Samples were selected
purposively, i.e. teacher and thirty-three of grader XI.
The research was a classroom action research with three
cycles, and followed Spiral Model by Kemmis and
McTaggart (2000). One cycle of the spiral model consist
of planning, action, observation, and reflection.
The inquiry-based learning was followed the
syntax developed by Scott, et al (2010), which consists of
six steps of syntaxes, i.e. observe, formulate inquiry
question, develop hypothesis, design and conduct
investigation, analyze data, and arguing.
The pre cycle was a two hours meeting of
Human Digestive System and Excretory System, which
was delivered by traditional expository method followed
by asking and answering questions. Teacher provided all
the students need by explaining the concepts have to be
learned.
At the first step, researcher designed the lesson
plan of Human Reproductive System as follows:
structure and function of reproductive organ (Cycle I);
Gametogenesis at Cycle II, and at the Cycle III was
Menstruation and Fertilization. Second, all subtopics
were integrated in the syntax of inquiry learning, which
consists of observe, formulate inquiry questions, develop
hypothesis, design and conduct investigation, analyse
data, and arguing.
To learn the first subtopic at the first cycle,
teacher tried to develop students understanding on the
relation between population density and reproduction by
figuring a graph of annual population increasing. Teacher

RESULT AND EXPLANATION
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More than 2000 Q&Ss was analysed and about
10% was abolished due to irrelevant content to the topic.
Students asked more questions than statements compare
to what teacher did in the all cycles, and significantly
made more statements than questioned (Fig.1 and Fig. 2).
At the first cycle, when talked about the fundamental
concepts of reproductive system, students asked 275
questions and made 396 statements, while teacher posed
58 questions and statements as well. Compare to other
cycles, the first topic seemed to be more attractive for
students, which can be retrieved from the number of
conversations (Q&S) found during the learning process.
The number of Q&S in the second cycle is not
as high as what achieved at the first cycle, and it was the
lowest among
other cycles. Learning about
gametogenesis might be more complicated than the first
and the third topic to the high school students . The
content is absolutely abstract and need to be visualized as
close as the natural figure. The static picture to represent
the process of gametogenesis will not help much to
students’
understanding.
Therefore,
dynamic
visualization will be recommended as representation of
the subject matter. Wu, et al (2013) investigated the
impact of representation sequences and spatial ability to
the students’ understanding on human breathing
mechanism. She distinguished between SD group (i.e.,
viewing static representations and then dynamic ones)
and DS group (i.e. dynamic representations to static
ones). The SD sequence was significantly better than the
DS, or students gained more factual knowledge with the
DS sequence. According to Wu, the gametogenesis is
probably will help students to understand well and do
more interactive conversation on it.
In the third cycle, there was an increasing of the
number of Q&S both of teacher and students . In this
cycle, students studied about the mechanism of
fertilization and menstruation. Some interesting cases
had been provided in the early phase of learning process,
and it seemed that students showed more interested in
discussing this topic. We did not count well in which sub
topic students naturally feel more attractive to know it
further, whether fertilization or menstruation. However,
since more girls (boys 13 and girls 20) in the classroom,
we guessed that menstruation was more attractive than
fertilization.
According to Fig.1 and Fig.2, teacher showed
less dominance on asking or answering the questions
during the learning process. However, this trend cannot
easily be concluded that teacher has low engagement
compare to students. Teacher has to play a role as
mediator, moderator, and even motivator during the

learning process. Instead of showing his/her over control
to the classroom, teacher had successfully decreased his
authorities by truly acted as facilitator.
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Figure 2. The quantity of teacher’s and students
statement
Compare to students’ Q&S pattern, teacher’s
Q&S were significantly lower, and tend to decrease. At
the third cycle, teacher only asked 19 questions and 14
statements, compare to student who asked 199 Qs and
289 Ss. However, in detail, each student averagely asked
six questions and made eight statements.
Based on the cognitive level of Q&S, we
divided the quality of Q&S into three categories, i.e. low
(i.e. questioning or stating a C1 or C2 level), middle (i.e.
questioning or stating a C3 or C4 level), and high (i.e.
questioning and stating a C5 or C6 level). Fig.3 and 4
showed that at the pre cycle, eight students questioned
low level, and 17 stated low level, and no students
performed higher level of Q&S. At the first cycle, the
number of student who questioned middle or high level
of Q&S significantly increased. Moreover, more than 20
students did Q&S at the high level of cognitive.
This fact retrieve that inquiry based learning
with such modification on problems or contextual cases
at the first syntax, and followed by the more learning
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experiences provided for students, had successfully
motivated students to learn reproductive system.

Figure 5. The quality of teacher’s question categorized
based on level of the cognitive of revised Bloom
Taxonomy

Figure 3. The number of students who asked questions in
three categories of cognitive level
Figure 6. The quality of teacher’s statements based on the
cognitive level of revised Bloom Taxonomy
Almeida (2010) reported that teachers in her
research had performed different questioning at the real
classroom compare to their perceptions. They had
understood in what extent questions should be delivered
in order to encourage students to be involved in the
learning process, however in fact, they applied different
type of questions at the real teaching practices.
Therefore, Almeida suggested, that teacher need to write
down the questions and arrange when it should be asked.
According to Fig 7 and Fig 8, teacher mostly
questioned at conceptual and procedural at domain of
knowledge. Conceptual questions can be delivered to
explore students understanding on the concepts, such as
asking the term, definition, symbol, pictures, and relation
between two facts or more. While, the procedural
questions are about the process, mechanism, steps, and it
also include the instruction for students to do inquiry
activities.

Figure 4. The number of students who made statements
in three categories of cognitive level
Teacher did different pattern concern to the
quality of Q&S. In all cycles, teacher in majority
questioned and stated low level of Q&S (mostly C1 and
C2). And only one Q&S represented C3, C4, or C6 (Fig.5
and 6). It means teacher during the learning process,
traditionally asked simple questions or made statements
to check concepts that memorized by students. Teacher
did not further ask students to apply the concepts, analyse
and even did evaluation.

Figure 7. The number of teacher’s questions based on
knowledge domain of Bloom Taxonomy
The data exposed that teachers asked procedural
questions or statements mostly in cycle I, then reduced
those kind of questions in cycle II, but stated much at the
same cycle. It can be argued that in the first cycle,
teacher mentioned a sort of instructions and statements to
bring students get accustomed with the new model or
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method of learning. At the second cycle, teacher still
gave more instructions to students to learn the
gametogenesis. However, at the last cycle, teacher
significantly reduced the questions (seven procedural
questions) and made 13 procedural statements or
instructions.
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