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Abstract—Critical thinking is an essential educational aspect. Future success
requires the ability to think critically. Based on the findings, the ability of teach-
ers to think critically was still low. If no solution sought, the quality of graduates
would be affected. One way to improve the quality of learning is by using e-
worksheet using kvisoft flipbook maker software based on lesson study. The les-
son study was chosen because it was able to develop critical thinking. This study
aimed to develop an e-worksheet using kvisoft flipbook maker software based on
lesson study to improve teacher’s critical thinking ability. This study used is 4-D
model namely Define, Design, Develop, and Disseminate. The study subjects
were 63, included chemistry teachers and students of class XI SMA in Rokan
Hulu, Riau, Indonesia. The data collection used expert validation questionnaires
to determine the feasibility of the e-worksheet that has developed and test instru-
ments to measure critical thinking ability. The data were analyzed using descrip-
tive statistics assisted by SPSS 23 version and N-Gain Formulation. Based on the
result, the e-worksheet using kvisoft flipbook maker software based on lesson
study is feasibility with very decent category and reliability of the critical think-
ing instrument with very high criteria. Teachers' and student's critical thinking
ability increased from cycle I until cycle Il with category good and very good.
This means that the development e-worksheets using kvisoft flipbook maker soft-
ware based on lesson study was effective in improving critical thinking ability of
teachers' and students.
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1 Introduction

Critical thinking is popular among researchers [1] [2], an individual can enhance his
ability to solve problems with critical thinking [3]. Critical thinking skills are an im-
portant part of education [4], because success is required when students are outside
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school [5] [6], students can clarify, think deeply and become problem-solvers in social
life [7].

Critical thinking has become a norm; the main focus of learning. Curriculum author-
ities in many developed countries have put critical thinking skills in their curriculum as
learning objectives 14, and educational standards such as in the United States, Canada,
Europe, Australia, and New Zealand [7] [8]. In pair with it, Howard et al. [9] stated that
critical thinking is important because it helps students to solve challenges efficiently
and to make a positive contribution to society. Critical thinking belongs to important
and influential skills as it is necessary for each person in corporate leadership, decision-
making, professional achievement, and clinical judgment [10]. Therefore, critical think-
ing is an important skill that students need to learn and train [11].

Based on observations conducted showed that teachers' critical thinking ability still
low. In contrast, teachers must be able to meet the mandate of teaching critical thinking
for students as a frontier of education. Nevertheless, based on the preliminary study
conducted, it revealed that senior high school's critical thinking ability in Rokan Hulu,
Riau, Indonesia is still at a low level. Further, the proof showed that the test score of
critical thinking on the scale of 0-100, obtained the average score is 21.89. The ques-
tionnaire indicates that the critical thinking capacity of students is because teacher-led
learning methods are still focused around teachers, where teachers dominate the school
process and students do not have a good chance to grow independently through explo-
ration and processes [12]. Teachers teaching with this method will contribute to the
accumulation of knowledge and are difficult to achieve [5] [6]. Thus, Teachers are ex-
pected to plan learning well to train students' critical thinking skills. This shows that
teachers' critical thinking skills need to be developed so that the critical thinking skills
of students increase.

Critical thinking is a process of acquiring new knowledge through problem-solving
and collaboration [13]. Critical thinking focuses on learning and provides students with
opportunities to learn through exploration [14]. Critical thinking skills also concentrate
on reflective thinking and what to believe and do [9] [10]. The term critical thinking
often describes competence and can be applied in teaching and learning processes. It is
always used in research references to describe reflection, focus on tasks and beliefs
[11]. Specifically, critical thinking skills involve learning science as follows: (1) clas-
sifying, (2) assuming, (3) predicting and hypothesizing, (4) interpreting data, differen-
tiating or making conclusions, (5) measuring, (6) designing an investigation to solve
the problem, (7) observing, (8) making a graph, (9) reducing the probability of experi-
mental error, (10) evaluating, (11) analyzing [12]. Various types of learning models
used can improve critical thinking skills for students and teachers have been reported
by Zhou et al. [16]; Qing et al. [17]; Espinosa et al. [18].

Critical thinking can be improved by learning. A suitable learning model is necessary
for a learning process to enhance critical thinking ability. One learning model that can
enhance critical thinking ability is Lesson Study. Lesson study is a systematic process
for testing the effectiveness of teaching for teachers to improve critical thinking capac-
ities [20]. Stages of the lesson study included plans, do, and see [19]. Recently, learning
models based on lesson study have been successfully reported to improve learning out-
comes of students [20] [21] [22], to develop pre-service teachers’ capacity in teaching
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science [23] [24], to increase critical thinking skills [25], to enhance mathematics teach-
ers’ quality [26], to improve chemistry teacher competency [27] and to build students’
character [28].

In each learning, including lesson study, teachers must use learning tools [28]
[29][30]. One of the learning devices used is an e-worksheet using kvisoft flipbook
maker software. E-worksheet is needed because the worksheet used in learning is usu-
ally paper-based all this time, so the costs incurred are large; students quickly get bored
and less use technology development. An interactive worksheet is needed, so students
don't get bored quickly. Also, it can save costs. Therefore, an electronic worksheet
needs to be developed (E-Worksheet). Later, E-Worksheet is designed for use with lap-
tops, PCs, smartphones, and tablets to display writing, picture, sound, video, and inter-
active so that it is attractive to students. Students are also used to using computer and
gadget technologies in learning, making e-worksheet easy to accept. With this easy ac-
cess, students are hoped to learn more flexibly [4]. Smart mobile devices as tablets have
made dynamic entrances in education [58].

The E-Worksheet is one of the ways to enrich students' mastery of the material [31]
[32]. E-worksheets also promote teaching and learning activities such that positive con-
nections between students and teachers can improve student learning outcomes. The
details, tasks and activities relevant to the content given are broken down in the e-work-
sheet [30]. This initiative is intended to instruct students in different activities. Moreo-
ver, students must be more interested in discussing various topics [4]. Practices are one
of the motivating factors for student learning and play a crucial role in promoting stu-
dent achievement [28]. On the other hand, [33] [34] state that the practice can investi-
gate direct symptom and scientific method observation details.

Worksheets include activities that are suitable for the subject being learned and used
to aid in the achievement of learning objectives. It's a guide to solving a problem for
the student [38]. In general, some important parts of worksheets are used as student
focus. This section can help students increase their learning stimulus, such as a brief
description of the topic, instructions for learning activities and questions, exercises,
questions, and conclusions [36]. Furthermore, worksheets are used as a guide to assist
learning activities in school and outside the school environment by assigning tasks to
specific items, and students focus on solving problems in the studied material [41].
Several studies have developed electronic worksheets that are suitable for use in the
learning process so can be improve learning outcomes and critical thinking [35] [36]
[37] [38] [39].

Worksheets for the study of chemistry in the thermochemistry material are printed
forms of work. Such teaching content is not designed to meet students' needs. Printed
worksheets are typically insightful and attractive and cannot reveal the idea they con-
vey, sound, video, animation, and images. Most students are more interested in instruc-
tional materials that are used in printed sheets with other equipment such as computers/
Laptops or even smartphones [29]. Therefore, the print worksheet must be updated in
software or programs with one ICT product. Also, using e-worksheets, students' views
can be modified to read, understand and relax as e-worksheets include photos, narra-
tives and graphics. However, e-worksheets which contain various features such as au-
dio, music, animation and video [30]. One software used to convert print worksheets as
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a flipbook is kvisoft flipbook manufacturer. The software application flipbook devel-
oper supports in learning because it is not only written, but also included with the action,
videos and audio, allowing immersive learning media to become more than monoto-
nous [28]. Studies have shown that when computers are used in developmentally ap-
propriate ways [62] in education, new opportunities for understanding concepts and
processes open [60] and enhance students’ conceptual and procedural knowledge while
improving the critical thinking [52] [54] [55]. These reduced cognitive demands should
increase attention to content, and potentially promote greater and more immediate
learning with mobile tablet devices [58] [61].

Therefore, this study aims to develop an e-worksheet using kvisoft flipbook maker
software based on lesson study to improve teachers’ critical thinking ability. Formula-
tion of research problem are 1) How is the feasibility of e-worksheet using kvisoft flip-
book maker software on thermochemistry material? 2) Is there improving teachers’ and
students’ critical thinking ability after implemented e-worksheet based on lesson study?

2 Literature Review

2.1  Kvisoft flipbook maker

Kvisoft flipbook maker is a program for a book or book show other teaching material
in the form of a photobook in a book/digital electronic worksheet. The software is free
to download through internet connection [53]. The Kvisoft Flipbook Maker is a media
for converting the PDF document into a digital publication, seen as a varied, creative
and productive digital magazine. This program not only offers a lecture but also devel-
ops immersive learning, as students take part in a learning experience on prepared dis-
plays. Kvisoft flipbook maker can be the answer for learning media, so it supports the
statement “the concepts that can be implemented are to use computer-based media in
the learning process” [56]. A Kvisoft flipbook maker is an electronic learning work-
sheet program. Worksheet is a content developed for learning independently by stu-
dents. Worksheet is considered an individual learning media because it provides in-
structions for self-study [57]. This means that the user of the worksheet will make the
learning process without the teacher being present directly.

2.2 Lesson study

Lesson studies are investigations carried out by a team of teachers based on an actual
classroom lesson to research and enhance teaching on a specific subject [63]. Study
lessons are real lessons taught by the students themselves, that is: a) a particular prob-
lem created by the instructor, purpose or vision of pedagogical practice; (b) carefully
designed, usually with one or more of their fellow students; (b) observed in other teach-
ers; (d) registered for review and reflection; and (e) the lesson group members, other
colleagues, administrators and/or invited commentators [64]. During the research les-
son, team members collect data on student thought and learning, study selected students
to see how their thought progresses (or fails to evolve), and what aspects of lesson de-
sign improve or hinder learning [65]. By teaching the teachers work together to research
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lessons and make meaningful improvements in teaching and learning. Thus, teachers
can face challenges or differences that inspire them to discover, test and analyze re-
sponses inside socially collaborative environments [66].

3 Methodology

Researchers have conducted discussions and workshops to prepare e-worksheets us-
ing kvisoft flipbook maker software based on lesson study on thermochemistry material
which takes approximately six months. This research used is 4-D model has 4 phases
are Define, Design, Develop, and Disseminate. The 4-D model is a structured approach
to the planning and design processes with a standardized structure to ensure that their
products are competitive and efficient [30]. In this study, E-Worksheet has received
input from three (3) lectures who are specialists in chemical education and three (3)
teachers in IT with the evaluation criteria as in table 1 below.

Table 1. Validation of Criteria

Interval Qualification Category
81-100 \Very good Very Decent

61-80 \Well \Worthy

41-60 Enough Worthy enough

21-40 Less Not feasible

0-20 Very less Very inadequate

This research was conducted in senior high school in Rokan Hulu, Riau, Indonesia.
The study subjects were 63, included chemistry teachers and students of class XI SMA
in Rokan Hulu, Riau, Indonesia. The sampling technique in this study is saturated sam-
pling is the method of determining the sample if all members of the population are used
as samples [46]. The data collection used expert validation questionnaires to determine
the feasibility of the e-worksheet that has developed and essay test instruments used to
measure critical thinking ability. While validation questionnaires data were analyzed
using descriptive statistics, the reliability of the instrument was analyzed using statistics
Cronbach alpha with the help of the SPSS 23 version and the improved teachers' critical
thinking ability in this study was determined based on the average score gain normal-
ized by Hake's criteria.

%St —%Si
0= T
100 —%Si1

1)

x100%
(1)

With:
g = normalized gain
Sf = posttest score
Si = pretest score
The result of the calculation < g > value is then translated into 3 categories Hake [6]
namely:
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Table 2. Gain value classification

Average Gain Criteria
0.00 <g <0.30 Low
0.30<g<0.70 Medium

0.70 <g < 1.00 High

The findings can be used to see students and teachers' critical thinking ability in
thermochemistry content using evaluation sheets made with a 4 (four) Liker scale for
positive statements: Very bad has a score of 1, not good at 2, and decent at a score of
3, and very decent at 4. For negative statements: very good with 4 points, not good with
3 points, decent with 2 points, and very good with 1 point [29]. And the categories can
be seen in table 3.

Table 3. Category Critical Thinking Ability

Interval Category
75.1-100.0 Very good
50.1-75.0 Good
25.1-50.0 Not Good

0.0-25.0 Very Not Good

4 Findings and Discussions

4.1  Findings

In this study, researchers have applied four phases of the 4-D model, namely
Define, Design, Develop, and Disseminate. To develop an e-worksheet using kvisoft
flipbook maker software to improve teacher critical thinking ability it is
obtained according to the following phases:

Define phase: The study process aimed at collecting detailed research-related
knowledge. The expected activities of teaching and learning should adhere to the learn-
ing goals. A teacher should concentrate on using suitable approaches and media to in-
crease students' critical thinking. In the context of chemistry learning media design
based on e-worksheet using kvisoft flipbook maker, there are three key aspects to the
theoretical process: student, instructor and teaching goals. The needs analysis of learn-
ing media, material and curriculum to determine the products needed and will be de-
veloped.

Needs analysis of learning media:

o Teachers find it still difficult to present abstract content, which is difficult to under-
stand, one of which is thermochemistry material.
o Application of critical learning thinking is still minimal.

Thus, the learning media is one of the alternative solutions to the problem. The e-
worksheet learning media will aid teachers in learning and help students to apply critical
thinking.
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Material analysis: The selection of this material based on the requirements found in
class XI SMA in Rokan Hulu, Riau, Indonesia. The content is picked students required
simple visualization of thermochemistry learning processes.

Curriculum analysis: The task analysis carried out was content structure analysis,
namely, analyzing Basic Competence (BC), which was described as a learning
indicator. Learning BC and learning indicators (LI) in thermochemistry materials are
summarized in Table 4.

Table 4. BC and LI Applied in Learning Thermochemistry at Senior High School.

Basic Competence (BC) Learning Indicator (LI)

1. Understanding the concept of AH shows as reac- |Differentiating systems and environments

tion heat at fixed pressure and its use in thermochem-|Distinguishes reactions that release heat (exothermic)
istry equations with reactions that receive heat (endothermic)

2. The use of thermochemistry equations combined |Determining thermochemistry equations

with changing number of reagents or reaction results [Calculate the value of AH through experiments with
with changes in energy a calorimeter

3. Understand the various types of enthalpy reactions
(enthalpy of formation and enthalpy of combustion),
Hess's law, and the concept of bonding energy

4. Determining enthalpy changes based on calorime-
try, enthalpy of formation, or bond energy based on
Hess's law

Describe various standard enthalpy changes
Calculates the reaction enthalpy change
Calculates the average bond energy

Design phase: Based on the results of an informative discussion with a high school
chemistry teacher in the Rokan Hulu Regency, an agreement was obtained to make an
electronic worksheet (e-worksheet). This is because the chemistry teacher does not have
the skills to make e-worksheets to improve students' critical thinking skills. This is in
line with the 2013 curriculum that demands that students become familiar with critical
thinking through the development of learning devices. According to learning theory,
the thinking level of children aged 15-17 is a stage of formal (intellectual) operational
development in which children can think, draw their conclusions, and interpret logically
and critically. This is a consideration in drafting the e-worksheet concept. The results
of this study are improvements to the activity sheet using the Kvisoft Flipbook Creator
framework. Typically, printed activity sheets in Indonesia, particularly in learning ac-
tivities. Researchers therefore created electronic activity sheets based on the flipbook
creator software for students studying thermochemistry material. This study is reno-
vated by converting printed teaching content to flip-book electronics from Kvisoft. The
e-worksheet includes subjects, job processes, and evaluation methods, all focused on
lesson study to train or improve teachers and students' critical thinking skills.

Develop phase: The student activity sheet on accessible thermochemistry material
is then translated into a lesson study-based flipbook program. Experts verify the devel-
opment of the e-worksheet for product validity, and the final result of the e-worksheet
development phase is the blueprint for the next stage. The results of the e- worksheet
validation can be seen in Table 5.
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Table 5. The Results of Validation for E-Worksheet Based on Lesson Study Developed from
Various Assessment Indicators

No Assessment indicators Average values Score percentages (%) Category
1  |Feasibility of content 3.84 95.93 Very Decent
2  |Feasibility of language 3.50 87.50 Very Decent
3 |Feasibility of presentation 3.63 90.83 Very Decent
4 |Feasibility of graphic 3.25 81.25 Very Decent
Average values 3.56 88.88 Very Decent

From the results of the validation carried out by experts, it was found that the e-
worksheet valid category for content feasibility aspect of 95.39, language feasibility
aspect of 87.50, presentation feasibility aspect of 90.83, as well as graphic feasibility
aspect of 81.25. This showed that the e-worksheet using kvisoft flipbook maker soft-
ware based on the lesson study is suitable for use in the chemistry learning process on
the thermochemistry material. The validated e-worksheet is shown in the figure 1.

[E-WORKSHEET |

THERMOCHEMISTRY

Fig. 1. E-Worksheet using kvisoft flipbook maker software

Disseminate phase: E-worksheets are applied simultaneously with the location and
purpose of the prepared kvisoft flipbook maker programme, which encourage the
awareness of chemistry on thermochemistry items so as to enable the system user use
as well to enhance the understanding of material thermochemistry. The implementation
using e-worksheet on thermochemistry material through lesson study was carried out
as follows; the first Stage is conducting a Plan by preparing e-worksheets as a learning
instrument adjusted to the curriculum 2013 validated by experts. The Second Stage was
Do, the model teacher carries out chemistry learning using the developed e-worksheet,
and the observer conducted classroom observations. The third Stage was reflection
(Stage of see); the model teacher reflected the teaching had been performed. Further-
more, the observer team has concluded the learning reflection results to improve the
learning quality and chemistry teacher's critical thinking ability. The instrument used
to measure critical thinking ability is done trial to determine the reliability of the instru-
ment. The reliability of critical thinking ability instrument used Cronbachs alpha value
> r table (0.468), as shown in table 6.
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Table 6. Reliability of the critical thinking instrument

Item Scale Mean if Item | Scale Variance if |Corrected Iten_1-To- C_ronbach's Alpha
Deleted Item Deleted tal Correlation if Item Deleted

1 6.50 11.992 0.213 0.804

6.47 11.466 0.395 0.791
3 6.56 11.266 0.426 0.789
4 6.63 11.745 0.269 0.801
5 6.60 10.868 0.548 0.779
6 6.42 11.067 0.566 0.779
7 6.50 10.779 0.612 0.775
8 6.50 10.680 0.647 0.772
9 6.98 12.311 0.172 0.804
10 7.15 12.684 0.248 0.800
11 7.16 12.924 0.000 0.804
12 7.03 12.163 0.275 0.798
13 6.76 11.531 0.342 0.795
14 6.97 12.196 0.205 0.802
15 6.63 10.762 0.579 0.777
16 6.69 10.675 0.607 0.774
17 7.05 11.981 0.381 0.792
18 7.15 12.847 0.067 0.804

Based on table 6, showed that the reliability value of 18 items was > 0.468 with very
high criteria. The results of the development of teacher professional competencies can
be seen from the value of percentage of teachers critical thinking ability indicators in

Table 7.
Table 7. Percentage of Teachers Critical Thinking Ability Indicators
No Critical Thinking Ability Indicator Percentage (%) Category
1 |Classifying 75 Good
2 |Assuming 66 Good
3 |Predicting and hypothesizing 77 Good
4 |Interpreting data, differentiating or making conclusions 61 Good
5 |Measuring 61 Good
6 |Designing an investigation to solve the problem 65 Good
7 |Analyzing 60 Good

Based on the results shown at table 7, teachers’ critical thinking ability with good
category. This can be seen from, critical thinking ability indicators percentages re-
ported. For teacher classifying was 75%; assuming was 66%; predicting and hypothe-
sizing was 77%; interpreting data, differentiating or making conclusions was 61%;
measuring was 61%; designing an investigation to solve the problem was 65%; analyz-
ing was 60%. In contrast, the percentage of student's critical thinking ability indicators
in the Rokan Hulu district can be seen in Table 8.
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Table 8. Percentage of Students' Critical Thinking Ability Indicators

No Critical Thinking Ability Indicator Perf;:)tage Category
1 [Classifying 78 Good
2 |Assuming 75 Good
3 |Predicting and hypothesizing 66 Good
4 |Interpreting data, differentiating or making conclusions 61 Good
5 |Measuring 63 Good
6 [Designing an investigation to solve the problem 68 Good
7 |Analyzing 64 Good

Based on table 8, students’ critical thinking ability with good category. This can be
seen from, critical thinking ability indicators percentages reported. For students classi-
fying was 78%; assuming was 75%; predicting and hypothesizing was 66%; interpret-
ing data, differentiating or making conclusions was 61%; measuring was 63%; design-
ing an investigation to solve the problem was 68%; analyzing was 64%. The category
of students’ critical thinking ability on thermochemistry as shown in table 9.

Table 9. The Category of Students’ Critical Thinking Ability on Thermochemistry

No Cycle in Lesson Study Average of test values Category of Critical Thinking
1 | 63 Good

2 1l 78 Good

3 11 83 Very Good

Based on the results shown at table 9, students’ critical thinking ability in-
creasedfrom cycle | until cycle I11. The cycle | was 63 with good category, the cycle 1l
increased to 78 with good category, and the cycle Il increased to 83 with a very good
category. While the category of teachers’ critical thinking ability as shown in table 10.

Table 10. The Category of Teachers’ Critical Thinking Ability
No Cycle in Lesson Study Average of test values Category of Critical Thinking
1 | 49 Not Good
2 1l 57 Good
3 1l 60 Good

Based on table 10, teachers’ critical thinking ability increased from cycle | until cycle
I11. The cycle | was 49 with not good category, the cycle Il increased to 57 with good
category, and the cycle 1l increased to 60 with good category.

4.2 Discussions

The data analysis results showed that critical thinking ability for all indicators in-
creased after implementation e-worksheet using kvisoft flipbook maker software based
on lesson study. Therefore, from that research, we can safely say that the e-worksheet
based on lesson study is effective for improving critical thinkingability of teachers’ and
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students. However, the results of the study also show that the increase in indicators
(interpreting data, differentiating or making conclusions; measuring; analyzing) is still
at low category compared with other indicators (classifying; assuming; predicting and
hypothesizing; and designing an investigation to solve the problem). This is because
original/unique/new thinking is the essence of critical thinking. This statement is in line
with Rosidin et al. [47] stated that critical thinking is a mental mechanism in the world
defined by current knowledge. Critical thinking is an important character student must
process. This character has to be identified and followed in a university's character ed-
ucation [48]. Critical thinking skills are a background of 21% century skills in which
these skills prepare students with logic and argumentation in presenting arguments for
hypotheses or conclusions gained [49].

The reason why the e-worksheet based on lesson study was effective in increase
critical thinking ability of teachers and students because critical thinking can be done
in several ways (1) trained to analyze arguments, (2) starting from identifying conclu-
sions, (3) identifying reasons, (4) looking for similarities and differences, (5) identify-
ing and dealing, (6) searched for structural arguments and (7) summarize. Its whole
activities were indicators of critical thinking ability [47]. Other than, the e-worksheet
describes phenomena that are concrete, simple, and related to the concepts to study and
invites students to reconstruct their knowledge [4]. This e-worksheet is designed to
guide learning activities, save time, optimize teaching aids, help students actively en-
gage in learning, improve students' ability to solve problems, and improve critical think-
ing skills [29].

In the classroom implementation, Lesson study involves learning groups with small
members. The main purpose of small group learning is to simulate a realistic team-
based work environment. Another goal is to foster community practices that will pro-
vide group members with (1) opportunities for reciprocal involvement, (2) joint efforts,
and (3) joint repertoires. Lesson study implementation can be done through 3 steps
namely 1) Plan, open lesson stage is carried out through the learning process, which a
teacher is used as a model and the other teacher acts as an observer. 2) Do, the teacher
performs apperception and motivation to focus students' attention, then the monitors
group activities and guides student activities. 3) See, the results of the open class are
reflected by the learning community team by discussing after the learning process. The
E-Worksheet follows the Lesson Study with 3 steps are Plan, Do, see after that at each
step taken is given a stimulus to increase critical thinking. Because Lesson Study is a
learning that puts forward problem solving or finding various solutions to a problem,
while critical thinking is related to analytical activities to determine actions [4].

Some recent research has been effective in improving critical thinking ability for
colleges and teachers through e-worksheets using kvisoft flipbook [28] [29] [30] [32]
[34] [36] pre-service teachers [43], and students [44] [45] [50]. Critical thinking was
not significantly different among students using the career-oriented challenge model
and conventional learning [18]. Resources of other research show that critical thinking
skills among treatment groups have improved considerably compared to control groups,
such as using the micro-teaching model [43], online-based problem delivery [40] and
inquiry-based learning [45]. Whereas in this study, e-worksheet-based lesson study pro-
vided innovation in chemistry learning. Other studies have extensively discussed the
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investigation of a pre-service elementary school teacher in the use of worksheets on the
subject of science and technology [37]. Several scientific models have published using
worksheets on various topic such as; changing physical and chemistry events, the topic
of chemistry compound to improve student achievement, material science process to
regain their scientific process skills [38] [39]. This work aimed at examining e-work-
sheets based on lesson analysis, to improve the critical thinking capabilities of teachers.
Zhou et al. [16] proposed that task-based learning can improve students' critical think-
ing skills in chemistry experiments. In this study, many samples were significantly in-
volved and found significant differences in student learning outcomes in the pre-test
and post-test sessions (p <0.05). Qing et al. [17] proposed the development of inquiry-
based critical thinking skills implemented in chemistry teachers. This study has suc-
cessfully demonstrated that the inquiry model can improve teachers' critical thinking
skills, but this study only involved a small sample size (42 people). Other studies were
also focused on improving the thinking skills of students and teachers in the learning
process. For instance, career-based assignment models [18], micro-learning [43], an-
droid-based learning [44], problem-based online learning [40], metacognitive strategies
[41], inquiry-based learning [45] have been reported.

5 Conclusion

Based on the results obtained from this study, it can be concluded that the develop-
ment of e-worksheets using kvisoft flipbook maker software based on lesson study is
feasibility for use in the teaching and learning process on thermochemistry material and
can improve the critical thinking ability of teachers and students. The critical thinking
ability indicators percentage given at recapitulation report is evident for this conclusion.
For teacher classifying was 75%; assuming was 66%; predicting and hypothesizing was
77%; interpreting data, differentiating or making conclusions was 61%; measuring was
61%; designing an investigation to solve the problem was 65%; analyzing was 60%.
While for students classifying was 78%; assuming was 75%; predicting and hypothe-
sizing was 66%; interpreting data, differentiating or making conclusions was 61%;
measuring was 63%; designing an investigation to solve the problem was 68%; analyz-
ing was 64%. This research implies that the development of e-worksheet using kvisoft
flipbook maker software based on lesson study is one good option for improving critical
thinking ability of teachers’ and students’ because it's simple for students to learn using
e-worksheets using gadgets. Explanations using devices are more reliable, more inter-
esting, more convenient to bring, and more information before learning. Thus, support
teachers in learning activities and communicating information in learning. This e-work-
sheet can be applied in different fields of education. Future research on the same subject
should be performed in various topics and contexts.
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