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Abstract. Acid base titration curve is one of the important topics in Indonesia senior high school
chemistry. Base on interview with chemistry teachers from different province, the study revealed
most of the teachers disregarded this topic, because they got difficulties to find the best strategy
to teach the topic effectively and efficiently. The purpose of this study is to develop a
collaborative lesson design based on sharing and jumping task of acid base titration curve at the
senior high school level in Indonesia. The topic of acid base titration curve can promote high
order thinking skills of the student how to present and to communicate data of acid base titration.
The methodology used is didactical design research (DDR). Didactical design research has tree
steps are, (a) analyzing didactical condition before learning, (b) analyzing metapedadidactical
and (c) analyzing retrospective. Data were collected by interview teacher from different
provinces, recordings (audio). The lesson design has been develop, include learning target,
prediction student response, and teacher assistance. The developed lesson design will be
implemented at grade 11 of senior high school in Bandung.

1. Introduction
Before 2016, implementation of chemistry curriculum in Indonesia senior high school replaced acid
base titration curve before buffer solutions and hydrolysis. Teachers found it difficult to make their
student calculate the pH of each curve point. Most teachers only explained the type of titration curve
without making the student directly involved in calculating the pH of each curve point. They did not
realize that acid base titration curve, can promote high order thinking skills of the student how to present
and to communicate data of acid base titration. Besides that, it can review the students’ conceptual
knowledge of buffer solutions and hydrolysis. Acid base titration curve is one of the important topics in
Indonesia senior high school chemistry. Indonesia changed the order of chemical topics in the National
Curriculum. Acid base titration curve is taught after the student learned buffer solutions and hydrolysis,
with the aim to overcome acid base titration curve problems. But it is not easy to change the teaching
style that have been applied for years. Especially to describe eight types of titration curves take a long
time. We need to design a lesson design that is able to achieve the objectives of acid base titration curve
learning. One of the learning design that can be used is collaborative didactic design which is Lesson
Study learning strategy. The purpose of education as a learning goal or special ability to be achieved
equally for all students, therefore the teacher must develop critical aspects to make the planning and
analysis of learning [1] given the disparty of students' abilities, it is necessary to facilitate among
students learn each other in one group to achieve the learning objectives efficiently and effectively in
saving time [2] called collaborative

Teacher assistance can be in the form of questions, directions, or guidelines to guide students to
achieve a desired understanding of the concept. The collaborative learning by Maasaki [3] is a group-
based learning aimed at encouraging students in groups to find diverse opinions or thoughts by each
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individual in the group. In collaborative learning there is a relationship between students who have high
academic ability and students who are less in academic ability. Relationship of mutual learning is a two-
way learning and there are reciprocity and provide benefits for both students who understand and who
do not understand. With "mutual learning relationship” is expected that students can be more active
again in learning activities.

In the learning activities involves a variety of students understanding, therefore the teacher designed
the learning by using two types of tasks, namely the sharing task, is an individual task through small
group collaboration that contains the basic materials of textbook level and must be understood by all
students, and the topic of jumping task is a problem given to increase higher student ability. The problem
with the jumping task contains the basic material that has been developed (beyond the textbook level)
i.e., the application material from the basic concept [4]. In learning sharing and jumping task can benefit
all students either students who have low cognitive abilities and students who have high cognitive
abilities. It is not only improve the cognitive abilities of students, but also train the affective and
psychomotor aspects of students

Based on observations made by interviewing several chemistry teachers, analyzing the lesson design
used, and analyzing the results of research conducted by Resti Tri Astuti [5], it appears that students
have not been able to describe and analyze acid-base titration curves. In addition, in the learning process
many teachers skip learning the basic titration curve material or simply explain it briefly. Whereas
students get strengthening in concept of previous learning material, hydrolysis and buffer through topic
of acid-base titration curves. One of the student obstacles is student could not understand the concept
acid-base titration curves due to teachers explained briefly the topic of acid-base titration curves. To
improve the quality of learning on the topic, we need a learning models that attracts students' interest,
that student learning can be effective and efficient. One of the learning models that can be used is
collaborative didactic design which is a Lesson Study learning strategy.

In a lesson study the knowledge product is a lesson plan [6]. From the reading of the literature, our
understanding is that this is a rather detailed plan that entails teacher and student actions, learning
activities and anticipated student reaction [7-10]. The lesson plan is an instructional product that should
guide “action towards helping students achieve the learning goals”, and present “the shared knowledge
about how best to do so”’[6]

Based on the above problem, the researcher is interested to do research by designing the learning
through didactic design by using didactic design of collaborative sharing task and jumping task based
on Lesson Study on the topic of Acid Base Titration Curve designed collaboratively by researchers and
teachers.

2. Experimental Method

2.1 Design research

The design used in the form of didactical design research (DDR). The activities of didactical design
research consist of three steps, there are : (1) Analysis didactical situation before learning process in the
form of didactical design hypotheses include didactical and pedagogic anticipation, (2) Analysis during
learning (metapedadidactical), and (3) analysis retrospective is analysing relationship result analysis
didactical situation hypotheses with result metapedadidactical [11].

2.2 Method

This study, review literature on didactic design and collaborative learning (sharing and jumping task),
and analyze previous research, analyze the concept of acid-base titration curve with teacher of field of
study and lecturer, interview teachers to find out students' learning difficulties on the topic of acid-base
titration curve, observe learning activities of one school in Bandung, analyze the results of teacher
interviews to identify student learning obstacle. Prepare the lesson plan in the form collaborative lesson
design based on student learning obstacle.
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2.3 Subject of research
The result of collaborative lesson design of acid base titration curve had been implemented at grade 11
of senior high school on even semester of academic year 2017/2018 at SMA LabSchool UPI in Bandung.

2.4 Data collection and analysis
To collect information about previous lesson of acid base titration curve, 25 teachers from different
province were interviewed using phone call and were recorded. The chemistry teacher's phone number
was obtained from social media group whatsapp "working on chemistry” and social media group
telegram “association of chemistry teacher of Indonesia”, because the first author is a chemistry teacher
who joined in those group. The results of interviews in the transcript to identify the learning process that
has been done by the teacher and the obstacles encountered during the learning process.

In addition, the observations were made by analysing the —lesson plan of acid base titration curve
used in the National Curriculum. Furthermore the author conducted preliminary research on learning
activities in one of school in Bandung that will be implemented by our lesson design.

3. Results and Discussion

Several teachers described the problem of acid base titration curve learnings. Students couldn’t draw
acid base titration curve, because they didn’t understand to figure out pH of different titration conditions.
Teacher did not have enough time for explain all those curves. From analysis of RPP, there are not
predictions of student response and anticipation for that. Base on observations of learning activities,
students were not directly involved in learning.

To overcome these problems, the author designed a collaborative learning design. The collaborative
lesson of acid base titration curve was design as follow. It was arranged a task to be carried out by all
students, which leads to interaction between students and peers. Because in collaborative learning,
applied learning strategies with a number of students as members of the study group, and each member
of the group must cooperate actively to achieve the objectives that have been determined so that the
process of learning that is full of meaning [12].

Group tasks designed, given in the form of envelopes. Each envelope aims for students to cooperate
in making acid-base titration curves. Each envelope will form a different curve. For example the first
envelope contains the task of making a weak acid titration curve by a strong base, and then the second
envelope is tasked to create a strong acid-titration curve with a strong base. Each group receives one
envelope, so each group automatically creates a different curve. Sample contents in one envelope can
be seen in figure 1

L

This is the This is the
responsibility responsibility
of student A of student B

This is the
responsibility
of student C

This is the
responsibility
of student D

LT T T T T T T T TR T T T B B TR 1
U ]

Figure 1. One envelope containing different colour question cards (CHsCOOH titration by
NaOH)

Figure 1 shows that the envelopes contain several cards about titration data. Number of envelopes based
on the number of groups in a class. And each envelope consists of 16 question cards, each 1 question
card contains 1 titration data. We can see for example, strong base titration data and weak acid. 10 mL
CH3;COOH solution was titrated with 25 mL of NaOH 0.1 M. it is grouped into four different colors.
Four question cards will have the same color. All data from the question cards residing in the same
envelope is the titration of the same base acid. For example, the envelope I is the titration data of Weak
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Acid and Strong Bases, all cards have the same weak acid volumetric information, but different of strong
base volume (same concentration), so each card will have different pH.

Titration of CH3COOH by NaOH

14
12 -------------r—‘rk'-ti----
10 ‘ ® : Student A
- 8 ® :Student B
o 6 ® : Student C
® : Student D
*
2
0

0 10 20 30 40 50 60
Volume NaOH (mL)

Figure 2. Curve of CH3;COOH titration by NaOH

Figure 2 shows the interpretation of one group titration data presented in curve. The curve shows
that each student plays a role in processing the titration data. Each student is responsible for completing
four question cards (same color). Each student will get a problem card whose volume of NaOH is not
sequential, because in calculating the pH of the curve point there is the concept of buffer and hydrolysis
solution. It is hoped that one student will get a solution card using the concept of buffer solution and
other point of completion using the concept of hydrolysis. If in a group there are students who can’t
complete their personal responsibilities then it is expected that students who have a higher ability to give
assistance to their friends, because if not, then the group will not be able to create a titration curve
because there are some incomplete points. It occur the sharing task and scaffolding from peers.

After successfully making acid-base titration curve, students are expected to be able to determine
the right indicator on each titration based on curve analysis presented in front of class. Students' ability
in analyzing and communicating curves so as to determine the right indicator for each titration curve is
called a jumping task.

The entire learning process is summarized in the form of lesson design. Lesson design is a detail of
the selected steps and anticipations prepared to face predictions of possible student responses that aim
to minimize identified student learning obstacles [13]. A good learning environment will help students
achieve their potential abilities [14].
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Figure 3. Collaborative lesson design of acid-base titration curves

Figure 3 shows that the lesson design consists of three stages: the initial activities (apperception),
the core activities (sharing) and the closing activity (jumping). In the core activities of sharing activities
that facilitate students in developing potential development, while the closing activity is a jumping task
activity. Concepts that will be taught to students are placed on the upper left side. The orange upper area
represent teacher’s anticipation, while the blue bottom area represent predictions of student responses.
The more students’ responses mean the student centered learning activities. The lower left side is the
face of the student before the learning. The upper right side is the face of student after learning. To fill
the student’s feelings, the teacher imagines as if they are students to understand that while in the learning.
Based on the explanation it can be concluded, the all activities in learning are covered in a piece of
paper.

This early activity in collaborative learning is called sharing. In sharing the cooperation between
students in a group to complete the task together, students ask for help peers and teachers. Learning-
based sharing task is a lesson in accordance with textbooks. The important thing is that every student
really understands the content of the topic. By working on an activity with all members, then the activity
will be student-centered and provide greater benefits to students who do not understand.

Students are expected not only sharing but also experiencing jumping understanding. But jumping
does not happen if there is no sharing in learning activities. Jumping that occurs in the students not only
focuses on students' understanding but also the habits or behavior of students during the learning
activities. For example, students who are initially spectators or silent will change in the direction they
can give their opinions in learning activities.
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4, Conclusion

Lesson design is made in such a way that teachers can anticipate each student's response to reduce
student learning obstacles. This learning design is expected to benefit students to strengthen the concept
of buffer and hydrolysis solutions, train students' critical thinking skills in presenting and
communicating data, make learning time more efficient and effective, interaction occurs among
students.
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