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Abstract. The purpose of this study was to determine the effect of the lesson
study (LS) approach integrated in problem-based learning (PBL) model on
students' collaboration skills and to determine the differences in student’s
collaboration skills between the LS integrated PBL model and the PBL model.
This research method used is descriptive quantitative. This research was
conducted at SMAN 1 Salatiga. an instrument for measuring collaboration skills
developed by Greinstein. The data analysis technique used was inferential
statistics with paired sample t-test, independent sample t-test and N-Gain. The
PBL-LS model has a significant effect on collaborative skills with a p-value of
0.00 (0=0.05) with an N-Gain of 0.32 in the medium category. There is a
significant difference between collaborative skills in the PBL-LS class and the
PBL class. Lesson study in learning is carried out to assist teachers in planning
student activities and improving learning tools by involving collaboration
between teachers in the biology field of study. Based on research, it can be
concluded that the PBL-LS learning model has an effect on students'
collaborative skills. Analysis of difficulties in the respiratory system sub-material
includes gas transport and exchange, respiratory organs, and control and speed of
breathing.
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1 Introduction

Collaborative skills are the ability or role of individuals to participate in every activity,
build relationships with others, respect each other, and work in groups to achieve the
same goal [1]. According to [2] collaboration is an interaction where individuals learn
to respect abilities and contribute with their colleagues which is done in groups.
Collaborative skills can train students to actively express their opinions in groups, and
be able to work together in groups which are important aspects that need to be possessed
by every student both in the school environment and the community environment [3].
Based on the description above, collaborative skills become an important aspect to have
because by having these skills, students can socialize and respect different opinions
among students to achieve common goals.
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Collaborative skills are transferable skills, which are always useful anywhere,
whether in schools, workplaces or in societies, so that it is important to always
improve collaborative skills [4]. Explained that collaborative skills are transferable
skills that develop as a process along with learning activities and are important to
have because collaborative skills act as a link between theoretical knowledge and
practical knowledge such as in practical activities and learning in and out of class [5].
The classroom atmosphere that applies collaborative learning will increase student
cooperation in sharing goals, learning together and building initial knowledge to
produce ideas [6].

Several observation results on collaborative skills in biology subjects show that
collaborative skills tend to be neglected, such as the results of observations at SMA
Negeri 6 Bandar Lampung by [7] at MAN 1 Dompu by [8] at SMA Negeri 4 Bandung
by [9]. The emergence of problems regarding the collaboration process during
learning, namely interactions between students who do not discuss matters related to
the lesson but discuss matters outside the context of the lesson, so that students'
collaborative skills are still not optimal [10] and the time given in learning to practice
collaborative skills only gets a very small portion of time because teachers are busy
with tasks to complete the curriculum [9]

Biology learning should use real facts or problems in students' daily lives. Biology
learning is closely related to efforts to find out information and develop that
information based on knowledge and experience, so that students are expected to be
able to overcome the existing problems [11].

Problem-based learning (PBL) is one of the learning activities that involves and
provides opportunities for students to actively develop thinking skills. Stated that by
giving problems at the beginning of learning, it will encourage students to be able to
solve the problems at hand through analysis activities, provide criticism, and draw
conclusions from the problems [12].

PBL learning model elaborates knowledge by building on what students already
have through problem-solving processes. PBL provides opportunities for students to
practice teamwork and reasoning skills through guided discussions [13]. PBL also can
develop various student competencies, such as skills of critical thinking, creativity,
problem solving, metacognition, science processes, and communication [14]. Stated
that PBL can facilitate students in active, personal and collaborative learning and
encourage students to develop HOTS and collaborative skills in problem solving [15].

The learning process with the PBL model is characterized by the presence of
problems that can be worked on by students and teachers. Students can solve
problems in groups and help each other to increase knowledge and collaborate in the
problem-solving process. Through PBL model with heterogeneous groups, students
can share ideas for solving problems collaboratively. Therefore, the application of
PBL can improve students' critical and collaborative thinking skills during the
learning process [16].

In addition, other problems found in learning, i.e., when the teacher is explaining
the material, students tend to talk to themselves with their deskmates, and when the
teacher asks briefly about the material being explained, students tend to be silent and
only a few students try to answer [13]. Research by [14] shows that the
implementation of the PBL learning model is still not optimal in biology subjects in
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various schools, this is because schools have not consistently implemented the PBL
learning model.

Lesson Study (LS) is a process consisting of a group of teachers to plan, observe,
analyze and improve the learning process in the classroom. LS focuses on the
effectiveness of learning by students and not on the performance of individual
teachers [17]. Through LS, a learning community is formed, consisting of several
teachers who each have their own role in LS activities, both as teachers and observers,
so that learning is carried out in a student-oriented manner. LS is carried out
collaboratively in an effort to improve quality of learning which is implemented
sustainably [18]. In the research of [14], it is explained that LS in the learning process
has been proven to be able to improve the learning process and can provide benefits in
the world of education to improve the quality of teaching. The lack of teacher
understanding of the learning model implemented in the 2013 curriculum results
different learning infrastructure used in schools that affects the quality of learning, so
that teachers need to design good learning, which this can be done through LS.

Firman stated that obstacles at the beginning of the implementation of LS usually is
teachers' concerns about colleagues who disrupt the class schedule that has been
arranged and disrupt the assessments of the quality of their work [19]. Fernandez
observed the challenges regarding LS where they identify time management for lesson
studies that still lack coherence with the curriculum and weak content knowledge.
These shortcomings tend to lead to less optimal lesson planning, resulting in
misunderstandings between students and teachers [20].

Respiratory system is one of the main materials studied in elementary, middle and
high schools which will be expanded according to the level of education taken [21].
Research by [22] reported that there were still students who experienced
misconceptions about respiratory system material with the concept of respiratory
mechanisms, respiratory frequency, respiratory system diseases, respiratory volume
along with the structure and function of human respiratory organs. This can be caused
by the low interest of students to find out more about incomplete material [23].
Students tend to answer according to their knowledge without paying attention to the
correct concept [24].

Reported that based on an initial survey, it was found that the quality of learning
outcomes regarding the respiratory system material in class XI MIPA 6 of SMA
Negeri 1 Tawangsari was still relatively low because students were not yet able to
connect their knowledge with real problems [25]. Stated that the average daily test
score for students in class XI MIA 1 - XI MIA 4 on the respiratory system material
was 77.60, which is included in the low category compared to other materials [26].
This can be caused by students who gave short answers instead of answers with
reasons. In biology learning about the respiratory system, there are still obstacles
faced by teachers, where teachers still find it difficult to provide knowledge about the
structure or organs of human respiratory system because the media used is still
two-dimensional media [27] and teachers still have difficulty in selecting and
implementing learning models regarding the respiratory system [28].

The application of PBL through LS can increase the activity and learning outcomes
of students. This can be seen from the percentage of student learning activities which
are increased by 8.06% [29]. Learning by implementing the PBL model with the LS
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approach can achieve learning objectives and achieve 21st century skills more
optimally, because the application of LS will help teachers in planning, evaluating and
improving the learning process together. This is in accordance with the research
results of [30] where students are very active in LS-based inquiry learning activities
with a value of 88%. The results of [31] show that LS-based PBL learning can
improve problem-solving skills.

Collaboration is a specific type of social interaction and learning process where
group members can actively and constructively solve problems [32]. According to
[33] collaborative skill is the ability to work together and have responsibility for their
tasks. Collaborative skill is more than just working together but also include listening,
responding, and communicating skill. In a collaborative class, students work together
to work on common goals and engage in meaningful learning processes to exchange
ideas or opinions [34].

According to [35] students who reflect collaborative skills have three components
of collaboration skill, namely 1) demonstrating the ability to work effectively and
respectfully, 2) being able to help and accept the opinions of others to achieve
common goals, 3) being responsible and contributing to each individual in each group
member. Collaborative learning provides opportunities for students to be involved in
groups and be responsible for the learning process that is carried out. by students who
make collaboration to become 'self-direct learners where students can exchange
thoughts or ideas actively in group activities to achieve common goals. Collaborative
learning can also increase self-efficacy where students are able to hone their social
skills and contribute to the group [36].

Collaboration skills have an important role for students to develop so that they can
work together in groups in facing 21st century competition [37]. Collaboration skills
are mandatory for students as life skills that can help students develop their social and
personal dimensions [38]. Collaboration skills are social skills that play an important
role in the learning process. Collaboration skills in groups can help students to work
together in solving problems so that they can achieve certain goals [39]. Working
together in the learning process can develop a high level of reasoning, good
communication skills, high interest, self-confidence, social awareness and tolerance
for individual differences [40].

Collaborative skills can be identified by performing various tasks that involve
activities such as setting goals, making plans, producing and having strategies, trying
solutions, and revising plans. Collaborative skills data can be obtained through
self-assessment filled out by students and through a collaborative skills rubric filled
out by observers [41].

2 Methods

This study is quantitative-descriptive research with a quasi-experimental research
design. This research was conducted in class XI of SMA Negeri 1 Salatiga, Central
Java in the even semester of 2022/2023 from March to May 2023 which was carried
out for eight meetings with 16 teaching hours. The subjects in this study were class XI
MIPA 1 and XI MIPA 2 of SMA Negeri 1 Salatiga. The subjects were determined
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based on the results of the placement test from five class XI of SMA Negeri 1
Salatiga. There are two variables used in this study, namely a) the PBL learning model
with the LS approach as the independent variable; b) collaborative skills as the
dependent variable.

2.1 Research Procedure

This study uses two classes consisting of a control class and an experimental class. At
the learning stage, control class uses the PBL learning model while the experimental
class uses the PBL-LS learning model so that in the implementation process the LS
stage is added. The procedures of the study are: a) initial observation; b) conducting a
placement test to determine the research subject. Equivalence test (placement test)
was carried out on the Biology UTS scores of students before determining the
research subjects; c¢) preparation of learning devices; d) validation of learning devices;
e) planning stage; f) giving a pre-test to students; g) do stage; h) see stage; i)
repetition of the LS stage and teaching the use of the PBL-LS model; j) giving a
post-test to students. Carrying out of a post-test to determine the abilities of students
after following the learning process; and k) analyzing data.

2.2 Instruments

Learning tools consisting of a) syllabus; b) lesson plans; ¢) worksheets; d) LO
implementation of the PBL-LS model; e) collaborative skills LO; f) syllabus
validation sheet by experts and teachers; g) RPP validation sheet by experts and
teachers; h) LKPD validation sheet by experts and teachers; i) implementation of the
learning model by experts and teachers; j) collaborative skills validation sheet by
experts and teachers. Collaborative skills use indicators of actively contributing,
working productively, compromises, shared responsibility, demonstrates respect:
everyone contributes using a rubric developed by [34]. Based on the adaptation of
collaborative skill indicators from [34] five collaborative skill indicators are
developed as shows in Table 1.

Table 1. The indicators and descriptor of collaborative skills.

Indicator Descriptor
Actively contribute

Expressing ideas, suggestions or solutions in

discussions
Work productively Using time efficiently by focusing on tasks
Compromises Being flexible in accepting criticisms and/or
suggestions
Shared responsibility

Consistently attending group meetings on time to

make discussions
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Demonstrates respect:

. Show politeness and well-mannered behavior to
everyone contributes

colleagues by respecting their ideas through
discussions

adapted from [34].

Content validation is calculated by calculating the average of each aspect of the
learning device with the following formula

Description:
. th . . th. .
Vji is the value data of the ]t validator against the i indicator

n is the number of validators.

The results of the expert assessment are adjusted to the criteria by [42] which can be
seen in Table 2.

Table 2. Validity criteria

Coefficient Category

Va=15 Very valid

4<Va<5 Valid

3<Va<4 Quite valid

2<Va<3 Less valid

1<Va<2 Not valid
adopted by (42)

Product reliability is measured by calculating the reliability coefficient. Inter-observer
reliability coefficients are measured using a formula developed by [43].

A-B

R=1-73

x100%

Description:

R is the reliability coefficient A is the maximum assessment of the observed indicator by the
validator.

B is the minimum assessment of the observed indicator by the validator.

If R > 75% then the research instrument is declared reliable or can be used. The
validation value of each aspect of collaborative skills is listed in Table 3. The
validation value of each aspect of collaborative skills obtained a value of 4.4 in the
range of 4 < Va < 5 so that it is declared valid.
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Table 3. Validation value of each aspect of the collaborative instrument.

Aspects assessed Average value of validator Mean value
I 1T 111 1\Y%

Observation sheet format 5,0 4.0 4,0 4,5 4.4

Content format 5,0 4.0 3,8 4.8 4.4

Language and Purpose 5,0 4.0 4.3 5,0 4.6

Total Mean Value 4.4

Category Valid

The reliability value of each aspect of the collaborative skills LO of students is
presented in Table 4.

Table 4. Percentage value of reliability of each aspect of the collaborative skills instrument

Aspects assessed A-B A+B
Observation sheet format 2 18
Content format 5 35
Language and purpose 4 36
Total core 11 89
Mean value 87,60%

Category Reliable

The results of the collaborative learning skills reliability test obtained a value of
87.6%. The reliability value of collaborative skills > 75%, then collaborative skills are
included in the reliable criteria and can be used in the next stage.

2.3 Research Design

The form of research design used in this study is quasi-experimental with subject
random pre-test post-test group design. The research design is listed in Table 5.

Table 5. Quasi-experimental research design

Groups Pre-Test Treatment Post-Test

Experimental Class 0Ol X 02

Control Class 03 C 04
Description:

01 1 Pretest experimental group

02 . Posttest experimental group

03 . Pretest control group

04 . Posttest control group

X . PBL-LS learning model on respiratory system material

C . PBL learning model on respiratory system material

PBL learning syntax uses stages 1. orienting students to the problem; 2. organizing
students to conduct research; 3. assisting independent investigation and
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communication; 4. developing and presenting work; 5. analyzing and evaluating the
problem-solving process [44]. Table 6 describes the stages of PBL syntax.

Table 6. Student and teacher activities in the problem-based learning model

Phase of syntax

Teachers activity

Students activity

Orient students to the

problem.

Teacher goes over the
objectives of the lesson,
describes important
logistical requirements, and
motivates students to engage
in problem-solving activity.

Students observe and
understand the information
conveyed by the teacher.

Organize students for study.

Teacher  helps  students
define and organize study
tasks related to the problem.

Students discuss and share
roles/tasks to solve the
problem.

Assist  independent  and

group investigation.

Teacher encourages students
to gather appropriate
information, conduct
experiments, and search for
explanations and solutions.

Students gather information
as material for group
discussions and conduct
problem-solving analysis.

Develop and present artifacts
and exhibits.

Teacher assists students in
planning and  preparing
appropriate artifacts such as
reports, videos, and models,
and helps them share their
work with others.

Students compile reports of
problem-solving results, for
example in the form of
ideas, chart models or power
points.

Analyze and evaluate the
problem-solving process.

Teacher helps students to
reflect on their

Students or groups make
presentations then continue

investigations  and  the
processes they used.

by making conclusions.

Table 7 below is a description of the stages of lesson study that have been carried out.
There are three stages carried out in LS, namely plan do see.

Table 7. Stages and description of lesson study activities.

Description

Activities to plan the learning process include selecting
materials, preparing lesson plans, determining open classes
(number of meetings), determining teachers and Lesson Study
classes, and conducting micro teaching practices with Lesson
Study groups to improve lesson plans before being
implemented in class.

Implementation of learning that has been planned in
accordance with the RPP can be done by designing student
seating.

Discussion activities to reflect, analyze and report on the ‘Do’
activities led by the moderator, review and revise the lesson
plan, formulate general conclusions regarding the Lesson Study
activities and determine the next open class activities.

Stages of lesson study
Plan

See
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2.4  Data Collection Techniques

Data collection techniques in this study are: a) interviews used to obtain information
about the learning process carried out by teachers, learning media and learning models
that are often used; b) observations consisting observations of the implementation of
the PBL-LS learning model and observations of collaborative skills; c¢) documentation
for supporting data for LS activities and student activities during the learning process.

2.5  Data Analysis Techniques

The instruments that have been prepared are then validated by experts. Validity and
reliability tests of research instruments are carried out by the selected experts
according to their fields of expertise. Experts are asked to provide values and opinions
on the syllabus, RPP, LKPD, PBL implementation observation sheet, and observation
sheet of collaborative skills.

2.5.1 Observation of The Implementation of The Learning

Observation of the implementation of the learning model that was carried out by
observers consisting of subject teachers and students. Observations that were
performed based on the implementation of syntax in the PBL-LS learning model.
Measurement of the analysis of the implementation of the PBL-LS model data is
carried out by adding up the values from all observers, and then finding the average
value of each aspect using the formula

n
XVij
R = =L

nm

Description:
R = average assessment result from observers
Vij = score of assessment result of observer j on criterion i
n = number of observers
m = number of criteria assessed

The average value that has been obtained is then adjusted to the established
criteria. The criteria used to assess the implementation of the learning model is shown
in Table 8 as a reference. When the T value is below 3.51, a revision needs to be made
by considering the lacking aspects, so that all implementations of the learning model
can reach the category of mostly implemented in Table 8.

Table 8. Criteria for the Implementation of the learning model statistical analysis

Average of Feasibility Category of Practicableness
T<2,50 Not feasible

2,51 <T<3,50 Least feasible

3,51 <4,50 Most feasible

4,51 <5,00 All feasible

adopted by [42].
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The average value of the implementation of learning in the PBL-LS class is
presented in Table 9. The Table 9 shows the implementation value of each aspect of
the learning model in the PBL-LS class is 4,6 which falls into the category of all
being implemented.

Table 9. Results of analysis of the implementation of the PBL-LS class learning model

Aspects observed Average validator Average
score
1 11 111

Orientation 5,0 5,0 5,0 5,0
Apperception 5,0 5,0 5,0 5,0
Motivation 3.8 4,0 43 4,0
QOrient students to the problem. 4.8 4.7 4.8 4.8
Organize students for study. 5,0 4.8 4.5 4.8
Assist independent and group investigation. 44 4,0 4,3 4,2
Develop and present artifacts and exhibits. 4.3 4.7 4.0 43
Analyze and evaluate the problem-solving process. 4.7 4.7 4.3 4.6
Closing 5,0 5,0 5,0 5,0
Average Value of Learning Model Implementation 4.6
Description All feasible

The average value of the implementation of learning using the PBL model according
to Table 10 shows that the implementation value of each aspect of the learning model
in the PBL class is 4,6 which falls into the category of everything being implemented.

Table 10. Results of analysis of the implementation of the PBL class learning model

Aspects observed Average Average

validator

score

1 1T
Orientation 5,0 5,0 5,0
Apperception 5,0 5,0 5,0
Motivation 3,8 43 4.0
Orient students to the problem. 5,0 4.8 49
Organize students for study. 5,0 4.8 49
Assist independent and group investigation. 4,2 4,1 4,2
Develop and present artifacts and exhibits. 43 43 43
Analyze and evaluate the problem-solving process. 4.5 4,3 4.4
Closing 5,0 4.5 4.8
Average Value of Learning Model Implementation 4,6

Description All feasible
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2.5.2 Statistical Analysis

The data analysis technique used to measure the effect of the PBL-LS learning model
on students' collaborative skills is through the paired sample t-test using IBM SPSS
Statistics 23. Data analysis to determine the increase in students' critical thinking
skills was carried out by measuring the N-Gain value. Furthermore, the results of the
N-gain value are grouped based on the criteria in Table 11. Analysis of the differences
in the effect of the PBL-LS model and the PBL model on students' collaborative skills
was made using the independent t-test. The N-Gain value is obtained using the

following formula:
posttest score— pretest score

N — gain =

ideal score—pretest score

Table 11. N-gain criteria

Coefficient Criteria
g>0,7 High
0,3<g <07 Middle
2<03 Low

adopted by Hake [45].

3 Result and Discussion

3.1 Implementation of Lesson Study

In the first plan stage, syntax 1 of learning planning was carried out on the topic of the
structure and function of the respiratory system and disorders of the respiratory
system (LKPD 1). The results of the plan stage will later be implemented in the do
stage. In the plan stage, there are inputs and improvements from the LS team related
to the learning devices that had previously been prepared. The inputs and
improvements given to LKPD 1 replace the word 'mechanism' with 'process', adding
bibliography, correcting the table into a gap table, adding the respiratory organ lungs
to the mind map, enlarging the images used in the table and paying attention to the
time allocation used to work on LKPD 1.

The second plan stage was carried out for syntax 2 learning planning on the topic
of respiratory system mechanism and frequency (LKPD 2). In the second plan stage,
there is input from observers regarding the learning process in syntax 1, namely
giving rewards to students to increase student motivation in learning and creating a
whats up group as a means of collecting assignments. In addition, the LS team
provided input on improvements to LKPD 2 by adding a partial pressure table on the
exchange of carbon dioxide gas with oxygen, changing the allocation of practice time
to 15 seconds with two repetitions, and adding definitions of each volume of the
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respiratory system. The LS team carried out the third plan regarding the division of
topics in making posters and determining the allocation of presentation time per
group.

Do was carried out based on the results of the planned plan. In syntax 1, the do
stage was carried out three times which consisted of several learning processes,
namely Students work on LKPD 1 phases 1 to 3. Phases 1 and 2 were done
individually by writing down information, hypotheses and problem formulations
related to the articles read. In phase 3, which students were asked to complete the
table through a discussion with the group. Next, students worked on LKPD 1 in
phase 4 to create posters based on the results of discussions in phases 1 to 3 in groups
using Canva. Next, students presented the results of the discussion in the form of
posters, analyzed problem solving and wrote down the information obtained in phase
5. The teacher provided reinforcement of material regarding organs and disorders of
the respiratory system.

In syntax 2, the do stage was carried out 4 times, consisting of several learning
processes such as Students work on LKPD 2 with the topic of factors that affect
respiratory rate and respiratory volume in phases 1-3, where students were asked to
make hypotheses and formulate problems regarding the article on factors that affect
respiratory rate, and continued with activities 1 and 2 regarding types of respiration
and gas exchange. In the second do stage, students worked on LKPD 2 phase 3,
activity 3, namely practicing such as running, sitting, and standing to find out the
factors that affect respiratory rate. In the third do stage, students prepared a poster in
the form of the results of the discussion in phase 4 with the topic that had been given.
The poster would be presented in phase 5, other groups had the opportunity to provide
additional information regarding the topic presented. In the fourth do stage, the
teacher provided reinforcement of material regarding factors that affect respiratory
rate and gas exchange.

In syntax 1, the see stage was carried out twice, regarding reflections on the
learning process that had been carried out which will later be improved at the next
meeting. The results of the first see stage are the use of cellphones, the use of name
tags and class management which includes the seating position and the condition of
several students who did not concentrate during the learning process. Furthermore, the
results of the second see stage are the creation of a WhatsApp group as a means of
collecting assignments, increasing stimulation to students and giving activeness points
to students to increase learning motivation.

In syntax 2, see was carried out twice. The results of the first see stage are the need
to pay attention to the time management to prevent additional time allocation, and the
necessity to pay attention to the learning conditions so that the learning process can
run conducively. Furthermore, the results of the second see stage are: the necessity to
pay attention to time management and the capability of the teacher in monitoring each
group, providing feedback on answers to students, and students are enthusiastic in
participating in biology learning. The results of LS implementation can be seen in
Table 12 which includes plan (planning), do (implementation) and see (reflection).
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Table 12. Lesson study implementation

Activity  Participants Activity results
stages
Plan Teacher: P1 1. Pay attention to the time allocation used to

Observer: T1, T2, work on LKPD

T3, TS5, T6, T7, 2. Improve LKPD by:

T8 2.1 Replacing the sentence mechanism with

Moderator: P2 process.

Notary: P3 2.2 In the respiratory system table, it is enough to
answer only one so that LKPD can be
completed in 2 JP.

2.3 Intable 4 LKPD, a blank table is made for the
structure and function of each organ.

2.4 In LKPD 1 phase 4, a template is given for
students to write down the results of the
discussion.

2.5 Improve Mind Map by adding the lungs.

2.6 Add a bibliography for each student's learning
source.

2.7 Improve the image in LKPD 1 table 3. Organs
in the respiratory system.

2.8 Consistent use of the word you/you in LKPD.

2.9 Deleting the pulse rate frequency table in
LKPD 2 activity 3 and improving the work
procedure.

3. Adding instructions for working on the phases
in LKPD can be added to the PPT and
explained directly

Do Teacher: P1 Students work on LKPD 1 by reading the article,
Observer Team: then students are asked to make a hypothesis and
T1, T4, T5 complete table 3 regarding disorders of the
respiratory system and mention the function and
structure of organs in the respiratory system.
See Teacher: P1 1. Teacher reflection

Observer Team: 1.1 Lack of preparation in terms of LKPD and

T1, T4 name tags.

Moderator: P2 1.2 The seating plan is not organized so it is

Notary: P3 difficult for observers to observe.

1.3
1.4

2.
2.1
2.2

3.

Learning still feels tense.

Lack of control over students who discuss
outside the context.

Observer T1

There are groups that have not divided tasks.
There are several students who disturb other
groups.

Observer T4
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3.1 Pay attention to students who open their
cellphones and ensure that students focus on
the lesson.

3.2 There are students who disturb other groups.

3.3 Lack of discussion in each group.

Plan Teacher: P1 1. Determination of seating layout per group.
Observer Team: Use of name tags in learning.
T1, T4 3. Agreement on the use of mobile phones in the
Moderator: P2 learning process.
Notary: P3
Do Guru : P1 Students work on LKPD 1 by collecting data on
Tim Observer : respiratory system disorders and compiling posters
T1, T4, T5 on solutions to respiratory system disorders.
Teacher : P1 Students present the results of the discussion in the
Observer Team : form of posters and analyze the solutions that have
T1, T4, T5 been discussed together with the group and the
teacher provides reinforcement of the material on
the organs of the respiratory system.
See Teacher : P1 1. Teacher reflection
Observer Team : 1.1 The classroom atmosphere is not conducive.
T1,T2, T3, TS 1.2 There are several groups discussing via Whats
Moderator : P2 Up Group, so collaboration is not visible.
Notary : P3 2. Observer T1

2.1 There are students who are less active in
communication in the group.

3. Observer T2

3.1 Students appear less ready to receive learning.

3.2 The teacher is not firm enough in reprimanding
students.

3.3 The teacher needs to increase motivation for
students to be more active.

3.4 Student activity points can be written on the
board.

4. Observer T3

4.1 Class management needs to be improved so
that it can reach all students.

4.2 There are several groups that are not yet active
in discussions.

5. Observer T5

5.1 The less conducive condition of students
shows that students want attention.

5.2 The teacher needs to increase stimulation for
students, especially for students who are less
active.

31
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5.3 The teacher can give points, praise, rewards in
order to increase student motivation in
learning.

Plan

1. Heterogeneous group division consists of men
and women.

2. Improvements to LKPD 2

2.1 Activity 2 in phase 3, a table regarding partial
pressure in the gas exchange process needs to
be added

2.2 Activity 3 in phase 3, the practicum time is
changed to 15 seconds and two repetitions for
each activity

2.3 Activity X phase 3, definitions of each volume
of the respiratory system are added

3. Technical implementation of learning

3.1 Activity 1 phase 3, carried out by 2 group
representatives

3.2 Activity 3 phase 3, all group members carry
out the practicum by paying attention to the
time given

4. Time management needs to be considered

Do

Teacher: P1

Observer Team:

T1, T4, TS

Students work on LKPD 2 with the topic of factors
that affect respiratory rate and respiratory volume
in phases 1-3 students are asked to make
hypotheses and formulate problems regarding the
article on factors that affect respiratory rate, and
continued with activities 1 and 2 regarding types of
respiration and gas exchange

Students work on LKPD 2 phase 3 activity 3 is to
practice such as running, sitting, and standing to
find out the factors that affect respiratory rate.

See

Teacher: P1.

Observer Team:
T1, T2, T3, T7
Moderator: P2.

Notary: P3

When students are invited to do practical work
outside the classroom, students are very
enthusiastic and teachers need to pay attention to
class management so that the class can run
conducively.

Plan

Teacher: P1.

Observer Team:
T1, T2, T3, T7.
Moderator: P2.

Notary: P3

The topics in LKPD 2 consist of singing, mountain
climbing, and gas exchange, each topic is worked
on by 2 groups and the other groups respond. The
time to work on the poster is 45 minutes.

Teacher: P1.

Observer Team:

T1, T4, TS.

Students prepare posters in the form of discussion
results regarding LKPD 2 to be presented and
analyzed with other groups, other groups have the
opportunity to provide additional information
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related to gas exchange and factors that affect
respiratory rate.

The teacher reinforces the material regarding the
factors that affect respiratory rate and gas exchange

See Teacher: P1. 1. Teacher reflection
Observer Team: 1.1 Need to pay attention to time management so
T1, T2, T3. as not to cause additional time allocation
Moderator: P2. 1.2 There are still groups that are less focused in
Notary: P3. following the learning

2. T1 reflection

2.1 There are still groups that do work outside the
context of the lesson

. T2 reflection

3.1 The teacher is good at monitoring each group

3.2 The teacher actively provides feedback on
answers to students.

3.3 There are quizzes in reinforcing the material,
so that students are enthusiastic

Table 12 presents a series of activities at the lesson study stage. Based on the table,
each student's activity in the learning process can be seen. Each observer focuses on
each student's learning activities individually. Table 8 presents a series of activities at
the lesson study stage. Based on the table, each student activity in the learning process
can be seen. In the planning activity, the teacher team discusses and compiles the
lesson design and lesson chapter and compiles the student LKPD device. At the end of
the planning stage, the team selects a teacher who acts as a model teacher, and
observer, moderator, and notary. The model teacher plays a role in teaching and
implementing learning activities, while the observer focuses on observing the learning
activities of each student individually. In the reflection activity, the moderator is
tasked with being the presenter of the reflection activity, while the notary plays a role
in recording each reflection result.

3.2 The Effect of PBL_LS Learning Model on Collaborative Skills

In the normality test of collaborative skills data, if the p-value > a 0.05, data is
normally distributed. The results of the normality test of the initial and final values of
the PBL-LS collaborative skills class is a p-value of 0.200 > a 0.05, and in the
post-experiment the p-value is 0.200 > a 0.05, so that the data is declared normally
distributed. The results of the normality test of the initial values of the PBL
collaborative skills class is a p-value of 0.200 > o 0.05, and in the final value of the
PBL class the p-value is 0.200 > o 0.05, so that the data is declared normally
distributed.

In the homogeneity test of the data, if the p-value > o 0.05 then it can be concluded
that the data is homogeneous. The results of the homogeneity test of the initial value
of the collaborative skills of PBL-LS class has a p-value of 0.430, and the final
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p-value of the collaborative skills of PBL-LS class is 0.430 > a 0.05, so that the data
can be declared homogeneous.

Based on the summary of the results of the paired sample t-test, it shows that the
p-value is 0.035 <a 0.05, it is known that there is an influence of the PBL-LS learning
model on students' collaborative skills (Table 13). The next stage of testing is to see
the difference in the influence of PBL-LS on students' collaborative skills using the
independent t-test. The results of the independent t-test on students' collaborative
skills show that the p-value is 0.00 <a 0.05, it is known that there is a significant
difference between collaborative skills in the PBL-LS class and the PBL class.

The collaborative skills of students in the PBL-LS class show an initial average
value of 59.4 with a final average value of only 72.72. The value of students'
collaborative skills based on each collaborative skill indicator is presented in Figure 1.
In the PBL-LS class, the lowest value reaches 60.1 on the indicator of working
productively while the highest value is on the indicator of compromising with a value
of 74.7. In the PBL class, the lowest value reaches 32.4 on the indicator of
contributing while the highest value is on the indicator of working productively with a
value of 75.0.

Table 13. Results of inferential statistical testing

Statistical testing Sig. Value (2 tailed) Description

Independent t-test 0,035 There are differences in collaborative
skills between the experimental class
(PBL LS) and the control class (PBL).

Paired t-test 0,009 There is an influence of the PBL_LS
model on collaborative skills.

The N-Gain value of collaborative skills in the class using the PBL-LS learning model
has a higher value compared to the PBL class. The results of the N-Gain Value are
listed in Table 14. The N-Gain value of collaborative skills in the PBL-LS class has a
higher value compared to the PBL class.
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Fig. 1. A figure of the average value of collaborative skills.
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The N-Gain score of collaborative skills in the PBL-LS learning model reaches a
value of 0.32 which is different from the N-Gain score of collaborative skills in the
PBL learning model which only reaches a value of 0.28.

Table 14. N-Gain value on collaborative skills

Class N-Gain Criteria
Experimental class 0.32 Medium
Control class 0,28 Low

Based on the results of the paired sample t-test analysis, it shows that there is an
influence of the PBL-LS learning model on students' collaborative skills. Based on the
analysis of the independent t-test, it is known that there is a significant difference in
students' collaborative skills in classes using the PBL-LS model with classes using the
PBL model. The PBL learning model can improve students' collaborative skills,
activate students' curiosity to think critically and use learning resources
collaboratively [46].

Learning activities using the PBL-LS model begin with students' apperception
through a video of respiratory system disorders. Furthermore, the stage of student
orientation to the problem is given by presenting real problems such as disorders that
occur in the respiratory system, for example lung cancer which can be caused by
electronic cigarettes. Real problems are listed in the LKPD with each group that has
different problem topics, so that in the process of working on it, it needs to be done in
groups.

The stage of assisting independent and group investigations are carried out by
dividing tasks with other group members to work on several activities in this stage. At
this stage, responsibility and cooperation are needed between group members to find
solutions to existing problems. At this stage, observers can see students' collaborative
skills in the indicators of working productively, compromising, being responsible, and
contributing. Being responsible can be seen when students work on individual and
group assignments according to their sections and have good cooperation skills in
groups to achieve common goals [47].

The next stage of PBL-LS learning is developing and presenting the results of the
work, which at this stage the collaborative skills of students are improved because
students are asked to compile the results of group discussions related to the LKPD
that have been worked on, and present the results of the discussion in the form of
posters in groups. At this stage, students' collaborative skills are seen in the indicator
of respecting other students. The results of this study are in line with [10] which
states that PBL learning can help students work together to process existing
information so as to improve collaborative skills possessed by students. Through the
PBL model, students are able to present tasks that have been done in groups and
exchange ideas to solve problems [47]. This is in accordance with the opinion of [40]
who stated that collaboration can develop a high level of reasoning, good
communication skills, interest, self-confidence, social awareness and tolerance for
individual differences. The stages of PBL-LS learning in analyzing and evaluating the
problem-solving process, students together with teachers analyze the solutions given
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related to problems in each topic, and teachers reinforce the material by giving
quizzes. Students are very enthusiastic in participating in learning, in this learning
process, it needs a cooperation among group members to answer the quizzes given by
the teacher.

The advantages of the PBL-LS learning model apply collaboration between
teachers and students in planning, implementing and evaluating learning. Teachers
work together in designing learning according to the needs of students. There is a
reflection stage in learning for continuous improvement of learning. The advantages
of the PBL-LS learning model can help students improve critical and collaborative
thinking skills through learning activities that include stages in the PBL model,
critical thinking indicators and collaborative skill indicators.

4 Conclusion

Based on the research results, it can be concluded that the problem-based learning
learning model integrated with lesson study can improve students' collaboration skills
and there are differences in students' collaboration skills learned with lesson study
integrated problem-based learning and the problem-based learning model. The PBL
learning model integrated with LS can help students work together to process existing
information so that it can improve students' collaborative skills and improve the
quality of learning. Through the LS integrated PBL learning model, learning is
focused on all student learning activities in solving problems and all learning
activities in groups.

Disclosure of Interests. The authors have no competing interests to declare that are relevant to
the content of this article.
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