Scientific
Research
@ Publishing

CA

P
¢ 0.0

R

L)

Creative Education, 2018, 9, 1763-1774
http://www.scirp.org/journal/ce

ISSN Online: 2151-4771

ISSN Print: 2151-4755

Understanding the Concept of Life Process in
Animals Based on 7E Inquiry Model through
Lesson Study Approach

Zanaton H. Iksan, Nuraini Abu Bakar, Aini Haziah Amirullah,
Sayyidah Nusaibah Mohd Salehudin

Faculty of Education, Universiti Kebangsaan Malaysia, Bangi, Malaysia

Email: zanaton.iksan@ukm.edu.my

How to cite this paper: lksan, Z. H., Ba-
kar, N. A., Amirullah, A. H., & Salehudin,
S. N. M. (2018). Understanding the Con-
cept of Life Process in Animals Based on 7E
Inquiry Model through Lesson Study Ap-
proach. Creative Education, 9,1763-1774.
https://doi.org/10.4236/ce.2018.911128

Received: July 16, 2018
Accepted: August 28, 2018
Published: August 31,2018

Copyright © 2018 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Inquiry approach is important to improve understanding of science concept.
In order to look at the effectiveness of inquiry based learning, Lesson Study
approach was employed. This study used 7E inquiry learning model to teach
Year 5 students about life process in animal topic. The open lesson was ob-
served by fellow educators and academicians. From the result of observation
and reflection, there found a few features of inquiry that was conducted by
students during the learning process such as: 1) making an observation, 2)
engage in questioning, 3) obtain and use relevant information, 4) propose
answers, description or anticipations about a situation, 5) communications,
6) lower-order thinking skills (LOTS), and 7) higher order thinking skills
(HOTS). This study implied that lesson study approach helps teachers plan
how to integrate the inquiry in their teaching while the implementation can
be further revaluated by other teachers to improve inquiry-based lesson so
that it could be carried out successfully in the context of students’ learning.
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1. Introduction

The lifestyles of today’s societies are increasingly influenced by changes in
science and technology. Various new findings in science and technology can
change the social, ethical, political and economic structures of a country. The

statuses of developed and wealthy nations are no longer referred to the abun-
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dance of natural resources, but are seen in their human resources capability to
produce various innovations and solutions in the field of science and technology.
In response to this challenge, the introduction of scientific knowledge and cul-
ture among general public is very important (Kementerian Sains Teknologidan
Inovasi, 2010).

As a competitive nation, Malaysia is also striving to be on a par with other
developed countries. Therefore, there is an urgent need to provide human capi-
tal with a high degree of scientific literacy (Adnan et al., 2017). The question is,
have we reached that stage? Various efforts have been made and planned to
produce high quality human resources from the national education system (Ke-
menterian Pendidikan Malaysia, 2013). Despite many changes that have been
made, the problem of students’ weakness in science subjects and the decreasing
number of students pursuing science still remains unresolved (Meerah, 1998;
Saidin, Halim, & Yahaya, 2015).

Scientific learning through inquiry needs to be done so that various scientific
skills can be practiced while engaging in practical activities. This can be achieved
through 7E Inquiry approach. In order to see the extent of each inquiry step that
is conducted; a detailed observation by other peer teachers is needed. This in-
quiry learning can be well accomplished if the teachers can collaborate in plan-
ning the lessons and teaching processes in the classroom, then make a reflection
on the development of students’ learning in the classroom. Therefore, this study
is conducted to explore the development of students’ learning in science subjects
based on 7E inquiry learning model through Lesson Study approach from the
point of: Elicit, Engage, Explore, Explain, Elaborate, Evaluate and Extend.

1.1. Science Learning through Inquiry Approach

In the context of Malaysia’s education system, science is one of the required
subjects for all students from elementary to middle school level. Science educa-
tion aims to produce students’ thinking capability in order to be able to think
systematically, analytically, critically and logically, have the problem-solving
skills, capable of applying scientific knowledge in life and being able to see the
universe from a real perspective (Bahagian Pembangunan Kurikulum, 2014).
However, reports from Trends in International Mathematical and Science Stu-
dies (TIMMS) and Program for International Student Assessment (PISA) as-
sessments show a disturbing and significant decrease in achievement of students
in both Science and Mathematics assessment. Scores obtained for both subjects
are below the international average score.

Recognizing the fact that pupils in Malaysia are still inefficiently applying and
analyzing scientific knowledge, changes in curriculum and teaching aspects have
been made by focusing on the science process and its use in the real world.
Science curriculum should encourage active learning, inquiry, problem solving,
cooperative learning and other learning methods that can motivate students to

study science (Chiang, Yang, & Hwang, 2014). Children should be given a varie-
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ty of opportunities to gather, organize and classify, make observations, write
notes and draw diagrams, as well as making interviews and surveys (Rutherford,
1990).

Inquiry approaches is recognized to help to improve understanding of science
concept. Inquiry activity contributes to the process of receiving new knowledge
through meaningful learning (Arthur, 2005; Edelson, Gordin, & Pea, 1999; Nik-
Saleh & Saleh, 2012). Through inquiry learning, the students have the opportu-
nity to develop scientific investigative skills, although different discipline of
science uses different methods of investigation and evidence (Edelson et al,
1999; Chiang, Yang, & Hwang, 2014). The usual inquiry teaching model in
school is the 5E teaching model of engage, explore, explain, elaborate and eva-
luate. However, the latest development of inquiry model that is 7E learning
model has been more systematically developed at the beginning and in the end
of the inquiry process, but it is rarely used. This model is said to be able to ex-
tend learning objectives and enhance teacher’s creativity in planning students’
learning activities (Coldburn, 1997; Balta & Sarac, 2016). The 7E model contains
seven phase of learning that are elicit, engage, explore, explain, elaborate, eva-
luate and extend. The use of inquiry model in the teaching process helps teach-
ers to ensure that the inquiry process can be implemented properly.

Undoubtedly, the inquiry learning approach gives many advantages and bene-
fits to the students. Therefore, the focus and attention should be given to stu-
dents’ activity. In fact, each student has its own diverse and distinctive intellec-
tual intelligence to accept, respond and use stimulus in the learning process.
Careful observation of the way students learn can be done by inviting other
teachers to observe the development of students learning during the teaching
and learning process. The Lesson Study approach provides space to observe the

teaching and learning process.

1.2. Lesson Study Approach in Learning Process

The term Lesson Study comes from Japanese word, “jugyokenkyu” which is a
combination of two words, “jugyo” means lesson, and “kenkyu” which means
study (Abdullah & Mahamod, 2017; Arani et al., 2017; Fernandez & Yoshida,
2004). Therefore, Lesson Study is a study on learning process in the classroom. It
is a teacher professional development program that forms a consistent and sys-
tematic learning community among teachers to enhance individual potential of
the teachers and also the group members. Through the practice of Lesson Study,
teachers examine learning process through collaborative planning and observa-
tion aiming towards developing their teaching quality in order to have a positive
impact on students’ learning aspects (Iksan et al., 2014; Tksan, Zakaria, & Daud,
2014; Mahmudi, 2009).

Lesson Study in the context of education in Malaysia consists of four steps:
identifying problems and goals, planning the lessons, implementing the teaching

and finally reflection (Kementerian Pelajaran Malaysia, 2011; Iksan et al., 2014;
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Iksan, Zakaria, & Daud, 2014; Rashed et al., 2017). The first step is to determine
the teaching objective by studying the curriculum goals and reviewing the sylla-
bus. This set of objectives should be appropriate and consistent with the level of
students’ learning so that the effectiveness can be seen. The second step is to
plan and build a daily lesson plan. In the Lesson Study process, teachers need to
collaborate to plan the teaching so that they can fulfill the best learning process
for the students (Fernandez & Yoshida, 2004). This process requires members of
the Lesson Study group to select a topic or sub topic for that particular subject.
Typically, the members of this community group consist of the members of that
subject committee.

The third step is to carry out the teaching and observation. A teacher from the
Lesson Study group will perform a lesson in the actual classroom based on a
shared lesson plan. Other Lesson Study members act as observers and examine
the teaching process as they better understand the contents of the lesson plans
that have been prepared together. However, other teachers are also encouraged
to watch together in the open classroom. Keep in mind that the primary focus of
this observation is on students’ learning and not focusing on the teacher. The
next step is to evaluate the teaching reflection in the form of discussions (Ab-
dullah & Mahamod, 2017) about the strengths and weaknesses of the imple-
mentation of the inquiry through 7E model. This reflection session is profes-
sional and any criticism or comment is aimed at improving the teacher’s profes-
sionalism (Tksan & Rahim, 2017).

Lesson Study is considered to be an appropriate approach in the teaching and
learning process as it not only enhances the professionalism of teachers but also
able to boost students’ excellence at the same time. If viewed from the aspect of
teaching process in the Lesson Study itself, it is a form of study or research on
the teacher’s teaching process as well as the student’s learning that takes place
simultaneously in the classroom. In addition, the main objective of Lesson Study
is to look at a larger scope of the teaching session by doing careful analysis of
how the students accepts the teaching of the teacher and then use that know-
ledge to improve future teaching session (Cerbin, 2012).

Teaching and learning of science based on inquiry is very relevant because it
combines all of the science process skills. However, to measure the effectiveness
of its implementation in class is still a challenge to educators and students.
Therefore, Lesson Study approach is suitable to be adopted for this purpose as a
community of professionals such as teachers, principals and academician can
work together for a specific purpose of enhancing certain lesson. In this study,
students’ science process skills can be observed by the professionals during the
lesson of life process in animal topic, which was previously planned collabora-
tively by a group of teachers. After the lesson was implemented, the group of
professionals would discuss the outcome of lesson during the open class. This
way, the effectiveness of inquiry-based learning can be observed and direct im-

pact on students’ learning could be thoroughly discussed in the reflection ses-
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sion. Therefore, lesson study provided an opportunity for teacher to assess and
reflect their lesson in the classroom, not just based on students’ achievement in

the examination or test.

2. Methodology

This study involved five Science teachers, 31 students (Year 5 or 11 years old)
and eight observers. Prior to the teaching process, a group of Lesson Study
communities were formed which involved the teachers of science committee.
The community groups have been doing discussion on 5 and 7 January 2016 in
order to produce a daily lesson plan for the “Animal Life Process” topic. In this
discussion, members of the Lesson Study group determined the activities and
teaching aids that are appropriate for the purposes of teaching science based on
7E inquiry. This teaching and learning session is divided into seven phases of
learning namely the elicit phase, engage phase, exploration phase, explanation
phase, evaluation phase and extend phase.

Before the open class was conducted, all observers were given lesson plans that
were planned by the community group for the topic of “Animal Life Process”.
The teaching session was held on January 11, 2016, where the open observation
was conducted in which there are six teachers and five outside observers. All
eleven observers comprise of Science teachers, school administrators and outside
observer. Researchers were also directly involved as one of the members in the
Lesson Study community group and did the observation. Each student’s beha-
vior was noted in the form provided (containing 7E inquiry steps: Elicit, Engage,
Explore, Explain, Elaborate, Evaluate and Extend). Video footage at certain
points was also recorded during teaching and learning sessions to facilitate the
data collection process. This video could be viewed repeatedly so that the data
collection process could be done in depth. Researchers also provided several sets
of voice recordings for student groups’ discussion which aimed at assisting data
collection in terms of conversation and questioning among students throughout
the teaching and learning process.

Participants of the study which involved year five students were exposed to
inquiry-based science learning activities during the learning session of “Animal
Life Process” topic. All behaviors, communication, gestures and conversations
were observed during the open-class observations based on the steps in the 7E
inquiry learning model. All the observation information undertaken by the ob-
servers involved including the Lesson Study group members of the science
committee was recorded in a special observation form specifically prepared for
this study. Each of the data and information collected is important to be dis-
cussed during the reflection session as soon as the open class teaching and
learning process ends.

The reflection session was held in the headmaster’s room to discuss the newly
completed teaching session. This reflection session was headed by the headmas-
ter as the moderator, followed by the teacher who was teaching as well as other

observers to comment on the reflection during the observation. Besides observa-
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tion and reflection sessions, researchers also conducted interviews with three

science teachers who were the members of the Lesson Study community.

3. Findings and Discussions

Inquiry learning is especially emphasized in science learning. Usually, teachers
carry guided inquiries where students have been provided with materials and
equipment for the experiment. The experimental procedures were also given to
the students through practical books. Teachers guided the students to do the ex-
periment from start to finish. Teachers made sure that the experiments are car-
ried out as best they can, according to the specified steps. In fact, teacher’s guid-
ance does not give students the opportunity to explore the inquiry learning op-
timally. Thus, students’ skills in experimenting have not been identified yet.

The lesson study approach emphasizes on what the students do in the class-
room. In this study, the teacher would like to identify how far the inquiry
process can be done as best as possible using the 7E inquiry approach. This dis-
cussion will highlight students’ activities in each 7E inquiry phase that they ex-

perienced.

3.1. Elicit-Introduction

The elicit phase is the phase to uncover the existing knowledge of the students
and associate them with the topics to be learned. In this phase, the teacher strives
to introduce new knowledge that will be learned by asking students to recall the
topics they have learned before. This step is important to provide students with
the existing knowledge in order to build a strong basic concept before the teach-
er teaches the next level. For “Animal Life Process” topic, the existing knowledge
learned about this topic is “Animal Growth” topic introduced to students during
Year 2. Teachers try to bring continuity to this topic by showing animal-related
video at the beginning of the learning session.

Teacher plays her part by giving students experience about the world of ani-
mals through video observations obtained from YouTube at the link,

https://www.youtube.com/watch?v=0jKItoK1LlY. Students are given observation

skills during this phase. The quote of the teacher giving instruction to the stu-
dent to observe the video is as follows: “Ok... sit down first, look at the front...
watch carefully... please watch it... (video show from YouTube)” (VTP/7-9).
Teachers give a few minutes for the students to individually experience and eva-
luate the video content that they have just watched.

Both of these activities were carried out in the elicit phase to provide basic in-
troduction to the material that would be associated with the next lesson. After
providing the material that can be the basis of knowledge, it is easy for the

teacher to move to the next phase which is the engage phase.

3.2. Engage

This phase provides the space for students to think more deeply about the mate-
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rials that the teacher gives in the elicit phase. In this phase, teachers have the
opportunity to stimulate students’ thinking and guide them towards the ex-
pected understanding. The purpose of this phase is to motivate and make the
students focus on the new topic to be introduced.

The result of the observation showed that the teacher used questioning tech-
nique to give the students opportunity to participate in the teaching. Teachers
uncover the existing knowledge of the students through the seemingly simple
and concise queries but are actually essential to gauge the initial impression on
students’ basic knowledge on the subjects to be learned. The following learning
dialogue presents a series of teacher’s queries to the students to encourage them
to think critically:

Teacher: Where was the penguin sat on?
Student (R): Ice...
Teacher: Then, what it did... what it saw?
Student (R): It saw a whale...
[VTP/42-45]

Referring to the situation of teacher’s questioning in the above verbatim of the
teaching, the teacher tries her best to encourage students to think by looking at
the way the teacher is asking question. For example, the teacher asked what the
penguin did, “Then, what it does?” However, there is no response from the stu-
dents, which makes the teacher change her question to, “what did it see?” Then
the students give an answer, “it saw whales...”. In this situation, it is found that
the teacher’s questioning technique is very helpful in promoting student’s idea
triggering. Spontaneous question processing is also seen as essential to be mas-
tered by the teacher when the development of students’ learning does not show
the desired response. When students are able to respond well then it would be

easier for the teacher to proceed to a deeper level of learning.

3.3. Explore

In this phase, students were given the opportunity to utilize their senses as much
as possible to explore the concepts they learned. In this case, students interact
with the environment such as the use of a model or natural object so that they
can observe and investigate the question or phenomenon that occurs.

Based on the verbatim analysis of the teaching, it is found that students are
trying to obtain and use relevant information in finding answers to the given
situation. In the concept of “animal life concept”, students are given the oppor-
tunity to explore the ways animals protect themselves when threatened with
danger or when facing enemies.

The following quote shows the moments of students’ discussions in the

process of finding and exploring the appropriate information.

Faris: To frighten other animals... you see it right... it passed by and then

take the wooden stick... it is scaring (other animal)...
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Kartigesan: (while referring to textbooks) Faris, this is the answer... Animal
such as anchovies stays in a group. It’s the same with elephants. This is a
group... that’s a group... That’s right? This is the same...

[VTP/107-111/K. Faris]

Students explore information by talking to each other while referring to the

material for their group discussions.

3.4. Explain

At this stage, students recognize the terms related to the new concepts being
studied. Students report their findings and discovery to the other students in the
classroom. Teachers also provide opportunities for the students to mention, ex-
plain, and introduce concepts or terms as well as make conclusions from the ex-
ploration phase. In this case, the teacher develops students’ communication
skills by asking the students to explain what they have learned.

Based on the observations, there are students who seem to be confident in
sharing their search results. However, there are also students who seem to be
marginalized among them where they are afraid to express their opinions.

The following quote shows communication between students in explaining to

other friends in the same group:

Krish: The special features found on the rhinoceros are... the horns that

are...

Ezlin: we forgot to add... big... body... and hard.

Ezlin: It’s ok... At least we did our best.

Krish: Ok... (Smile)... Horns... which is hard and sharp... full stop.
[VTP/435-440/K. Ezlyn]

Referring to the students’ discussion above, this shows that the students are
building new information about the protection properties of a rhinoceros based
on videos observations and references in textbooks that occur simultaneously.
The communication between them also explains that girls are more careful when

characterizing an object or things being observed.

3.5. Elaborate

Next, students are given a chance to think more deeply about the concepts they
are learning and apply the concept to a new context. In this phase, students are
trained to explore in more detail their understanding based on the concepts
learned through activities such as problem solving. To get more detailed infor-
mation, students engage in oral questioning.

The oral questioning activity in learning process gives good demonstration on
students’” development in scientific inquiry learning. This oral questioning can
be categorized into two that are oral questioning from teacher to students and
oral questioning among students. The following quote illustrates the situation of

oral questioning in understanding the concept of ‘diversity of protection features
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for animals’.

Teacher: What’s that lizard did? What’s it doing? What it can do?
Ezlyn: Haa... it can shed its tail...
Teacher: Haa... did it enjoy shedding its tail?
Student (R): Nooo...
Teacher: When the enemy touches it... Then it will...
Student (R): Shed it...
[VTP/482-487/K. Ezlyn]

The teaching verbatim in both situations is the example of oral questioning of
the teacher to the students. The findings of the oral questioning techniques used
by the teacher is aiming to encourage students to think critically because some-
times students are unable to see a given situation from different perspectives if
not encouraged by others. Based on the quote of the teaching verbatim, the
teacher is actually trying to guide the students to differentiate between the spe-
cial protective features of the animal and how the animals use that feature. This
process of questioning not only encourages the inquiry nature of the students
but also train them to be more focus on their thinking (Nuangchalerm, 2014; Tan &
Lim, 2014).

3.6. Evaluate

At this stage, formative evaluations are conducted from the “procurement” stage
and the assessment covers the aspects of investigation design, data interpreta-
tion, or further action by questioning, which will indicates the level of students’
development.

Assessments made during the evaluation phase are based on low-level think-
ing skills that are simply examining the understanding and the students’ ability
to remember the things they acquired throughout the learning experience. Ques-
tions provided by the teachers also do not require students to do long and com-
plicated thinking.

3.7. Extend

At the extend phase, students are trained to develop learning outcomes and ap-
ply them in the context of daily life. Therefore, it is hoped that students will try
to improve their new knowledge in a structured and deeper way until they are
able to link these concepts into different or new contexts.

In this phase, teacher tries to give space for students to think at a fairly high
level. Assessment questions given by the teacher during the extend phase are
said to have high-level thinking characteristics as it requires students to apply
and use the knowledge in new situations, analyze and dissect ideas to compo-
nents in order to understand the inter-component relationships as well as make
judgments and decisions based on specific criteria.

In this extend phase; pupils are required to make a sketch of their imaginative

animals with special protective features according to their creativity and imagi-
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nation. After learning about the protective features of 15 species of animals, the
teacher feels that it is appropriate to expose students to a higher level of thinking
by envisioning an idea of their imaginative animal. Undoubtedly, this final activ-
ity is quite challenging for all students regardless whether they are intelligent or
weak. However, the teacher as a loyal mentor has given some guidance to the

students at the beginning of the activity to facilitate their thinking process.

Teacher: Yes anything... the animal you created... if you want it to have the
head of a deer and the crocodile’s foot... you can. Whatever you imagine...
just draw it... Oops, not draw... just sketch it... You know the difference
between drawings and sketching, right... this is not an art class.
[VTP/655-658/PnRozyla]

The science teacher did provide some examples of ideas that the students can
use such as their favorite deer-headed animals with very strong studded horns
but with a crocodile foot for a more adorable illusion. But it all depends on the
creativity of the student to think about it. It is arguably therefore a major feature
that encourages the development of student inquiries which was observed dur-
ing this extend phase that is higher level thinking skills or HOTS.

Therefore, it can be said that not all seven phases of this inquiry are easy to
apply by the teacher as planned. Elicit phase and extend phase are two phases
that are hard to be studied and observed. The elicit phase is considered to be dif-
ficult because the observed characteristics are almost identical to the engage
phase that appear next sequentially. While the extended phase challenges teach-
ers to teach because of the higher level of learning and cannot be fulfilled by the
students. However, the inspiration for the use of 7E model actually gives more
opportunities for the students to clearly highlight the features of inquiry learning

in the classroom.

4. Conclusion

In conclusion, inquiry learning through the 7E inquiry approach was demon-
strated by the teacher throughout this lesson. Using this approach, students’
leaning was developed gradually through the seven steps mentioned. Through
these steps, students’ prior knowledge is elicited and then the teacher developed
their knowledge through various activities and questioning. At the earlier stage,
lower order thinking skills are developed as the foundation for teaching higher
order thinking skill in the final activity. From the results and reflection, inquiries
that students did in the class are observing, questioning, obtaining information,
answering, and communicating. They are also engaged in both lower and higher
order thinking. Therefore, this study showed that lesson study approach can be
an alternative for the teachers to plan the integration of inquiry in learning and
further evaluated by other teachers, academicians and professionals to improve
the inquiry-based lesson so that it could be carried out successfully in the con-

text of improving students’ learning.
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