Analysis of Critical Thinking Skills
in Problem Based Learning
Model Based on Thematic

Learning

by Kus Edi Sartono

Submission date: 23-Jun-2020 12:58AM (UTC+0700)

Submission ID: 1348152243

File name: ly_improving_the_ability_of students_mathematical_connection.pdf (1.28M)
Word count: 3934

Character count: 21326



Journal of Physics: Conference Series

PAPER - OPEN ACCESS

Lift the flap story book based on child-friendly: improving the ability of
students mathematical connection

To cite this article: D A Meylana et al 2019 J. Phys.: Conf. Ser. 1157 042065

View the article online for updates and enhancements.

This content was downloaded from IP address 125.163.213.206 on 22/06/2020 at 07:02




International Conference on M athematics and Science Education (ICM ScE 2018) 10P Publishing
10P Conf. Series: Journal of Physics: Conf. Series 1157(2019) 042065 doi:10.1088/1742-6596/1157/4/042065

Lift the flap story book based on child-friendly: improving the
ability of students mathematical connection

D A Meylana'*, P Pujiastuti’ and K E Sartono’

! Program Pascasarjana Pendidikan Dasar, Universitas Negeri Yogyakarta, J1.
Colombo No.1, Caturtunggal, Depok, Caturtunggal, Kec. Depok, Kabupaten Sleman,
Daerah Istimewa Yogyakarta 55281, Indonesia

2 Universitas Negeri Yogyakarta, J1. Colombo No.1, Caturtunggal, Depok,
Caturtunggal, Kec. Depok, Kabupaten Sleman, Daerah [stimewa Yogyakarta 55281,
Indonesia

*dwi.ardi2016(@student.uny.ac.id

Abstract. This study aimed to: 1) produce a lift the flap story book based on child-friendly which
is feasible to improve the ability of students’ mathematical connection; and 2) reveal the
effectiveness of the media in improving the ability of students’ mathematical connection. This
study is research and development. The preliminary data is collected through observation,
questionnaire, and interview techniques to 173 students of fourth grade. The results of a
preliminary study are used to basic of media development. Furthermore, data collected by scales
and tests. The data analysis used descriptive analysis, normality dan homogeneity data and t-test.
The results showed that: 1) the media has passed the criteria of feasibility based on expert
validation result, the responses scale of teachers and student (very good); 2) the media has
developed is effective to improve the ability of students mathematical connection based on t-test
result where sig.2 tailed value <0,05. The result of t-test for control class and experimental class
I is indicated by sig.2 tailed 0,008 <0.05 while control class and experimental class 11 is indicated
by sig.2 tailed 0,002 <0,05. Through media has been developed, students can improve the ability
of mathematical connections and internalize the moral message about child-friendly.

1. Introduction

Mathematics has relevance to everyday life. Given the importance of mathematics education, the main
goal of mathematics education around the world is to focus on the ability to apply mathematics to real
life [1, 2]. In learning activities, the application of mathematical concepts is often related to real life and
in the form of stories problems. Mathematics learning is often regarded as a learning that is difficult to
understand by students. The mathematics learning difficulties are common, significant, and worthy of
serious instructional attention in both regular and special education classes [3]. Learning also should be
designed to be more interesting by considering the needs, characteristics of students, and the rights of
students as children are met. Article 3 of Law No. 23/2002 about the Protection of Children in Indonesia
stated that child protection aims to ensure the rights of children to live, grow, develop, and participate
optimally in accordance with the dignity of humanity, and get protection from violence and
discrimination, in order to realize quality of Indonesian children, morals, and welfare [4]. Meanwhile,
article 4 stated that every child had the right to be able to live, grow, develop, and participate fairly in
accordance with the dignity of humanity, and also get protection from violence and discrimination.
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Based on article 3 and 4 could be seen that children have rights that must be met, one of them through
learning activities.

The preliminary studies have been conducted through analysis of mathematical textbooks used by
students, observation of learning activities, giving questionnaires, and interviews. The results showed
that: 1) the material presented in the book is very limited; 2) lack of use of drawing illustrations to help
students understand the material; 3) there are illustrations that are too abstract like the image of a child
who has no mouth; 4) teachers are difficult to adjust the learning media that can improve students'
cognitive and affective abilities; 5) teachers need more visual learning media for students because it is
easy to use; 6) Students are interested in books that contain illustrations of pictures and stories that
related to daily life. Furthermore, teachers said that in the process of the learning mathematics
encountered several problems namely the low ability of students in applying the concept of geometry.
It affected the mathematics learning activities, one of which is the learning about two-dimensional form.
Students feel hesitant to solve problems related to some mathematical concepts, especially in the form
of stories questions. These problems indicated that the ability of mathematical connection needs to be
developed. The ability of mathematical connections involves connecting conceptual and procedural
knowledge, using mathematics on other topics, using mathematics in daily activities, viewing
mathematics as an integrated whole, applying mathematical thinking skills and making models to solve
problems in other subjects such as science, knowing connections among topics in mathematics, and
recognizing various representations for the same concept [5].

Teachers expect that with learning media in the form of picture story book not only can improve
students' mathematical connection but also affective abilities. The illustrations and texts are used to give
the moral messages and do not stand alone, but they come as an inseparable unit and support each other
to reveal the message to the readers [6]. The moral message that was given to students is related to child-
friendly learmning namely about the importance of mutual respect for differences in peers and
communities, nondiscrimination, care about the natural environment, and discipline. The starting point
of making the classroom child-friendly is to capture the interest of a child and then to sustain and extend
it [7]. This could lead to curiosity among the children for further learning. The child-friendly
environment aimed to develop a learning environment in which children are motivated and able to learn
[8]. Through this activities, teachers should be able to avoid corporal punishment to students if they
couldn’t solve the mathematics problems. In line with this statement, the corporal punishment had
negative emotional effects such as depression, anxiety, and other emotional problems [9].

Based on the above conditions, the learning activities need a learning media in the form of picture
story book based on child-friendly that can improve the ability of mathematical connection. There is a
picture book that can use in learning activities, namely lift the flap story book. This book has a similar
form to a pop-up book. The equation lies in the content of the books that include pictures and texts. The
elements of pop-up book such as flaps, pull tabs, waterfall, rotating disc, v-fold, multiple v-folds,
floating layers, box and cylinder, hinged, coil or spiral, and double layer [10]. A pop-up is a three-
dimensional structure, formed by the action of opening a crease [11]. Based on these two explanations,
it can be known that the pop-up book has a three-dimensional shape while the lift the flap book has a
two-dimensional shape. Flaps can be interpreted open-close to the right, left, up, or down. At the
beginning in 1765, there is a publisher who produced the lift the flap book as a media of entertainment
for both children and adults [12]. Based on the explanation, it can be known that the lift the flap story
book has an important role in helping someone deliver the material or topic as well as elements of
entertainment. Therefore, this research is conducted to produce a lift the flap story book based on child-
friendly in order to improve the ability of students’ mathematical connection and to know the
effectiveness of the product in improving the mathematical connection of fourth-grade students.

2. Method

The procedures in this study are research and information collecting, planning, develop the preliminary
form of product, preliminary field testing, main product revision, main field testing, operational product
revision, operational field testing, final product revision, and dissemination and implementation [13].
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The preliminary data is collected through observation, questionnaire, and interview techniques to 173
students of fourth-grade. Based on the total number of subjects, in this study is taken 135 students who
come from six classes with certain characteristics. The selection of research subjects based on equality
covering the application of the current curriculum, the status of public schools, accreditation status, the
number of students of fourth-grade, and the availability of facilities and infrastructure of learning
support. The subjects of the preliminary field testing phase are a teacher and eight students. Furthermore,
data collection techniques in this research include scales and tests. The effectiveness of lift the flap story
book based on child-friendly is analyzed with independent t-test after fulfilling the prerequisite tests
normality test and homogeneity test.

3. Results and discussion

There are some findings from the development that has been done. At the stage of research and
information collecting obtained information about the learning needs of teachers and students on
learning mathematics. The results showed that teachers and students need the media of mathematics
learning in the form of picture story books that can improve the ability of students' mathematical
connection. These results become the background in this research and development. Furthermore, at the
planning stage, the researcher have considered the various objectives and benefits of media
development. At this stage included the determination of materials based on learning needs, core and
basic competencies, and child-friendly content based on the characteristics of students. At the develop
a preliminary form of product stage, the media is developed based on the planning that has been made.

3.1. Description of product development

Lift the flap story book based on child-friendly consists of four main components, namely: 1) folds
containing questions and answers as well as other information; 2) colorful picture illustrations; 3) stories
that contain leaming materials and daily life; and 4) stories based on child-friendly. Folds (flip-flap) are
an important part of this media. Each page has at most 8 folds. The figure 1, 2, and 3 is an example of
lift the flap story book that had been developed in this study.

Figure 1. An example of the products that had been used in the learning activities.
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Figure 2. A design of the front side.
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Figure 3. A design of the back side (behind the fold).

Figure 1 is an example of the products that had been used in the learning activities. Students used lift
the flap story book individually as well as group learning. A fold in the front side containing the question
(can be seen in figure 2) while the back side containing the answer or other information (can be seen in
figure 3). Furthermore, the illustration of the picture is presented with colorful. The story in the book
relates to the subject matter, especially the two-dimensional shapes material. The selection of materials
based on the preliminary study results. Meanwhile, stories are presented based on everyday life in order
to be easily understood by students. On the other hand, the main story related to child-friendly so that
students can get the moral message that is expected to be applied in everyday life. A child-friendly moral
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message is presented through the interaction between the characters. Lift the flap story book based on
child-friendly is a learning book media compiled in correspond with the values of characters and
functions as a supplement book for the students” main books. This book is designed and developed with
Microsoft Word and Corel DRAW X7. Furthermore, the book is printed use ivory paper for the cover
and content pages with the size of A4 (21 cm x 29.7 cm). The type of image used in this book is cartoons.

3.2. Validation of material and media experts
The validation of material and media experts aims to derive the feasibility of lift the flap story book
based on child-friendly. Validation results can be seen in table 1.

Table 1. Results of the material and media experts’ validation.

Aspect Mean Score Criteria
Material Experts’ Validation 48 Very Good
(material truth; material accuracy; material update; facilitation of the
ability of mathematical connection and academic self-efficacy: use of
language and spelling)
Media Experts’ Validation 48 Very Good
(size; layout, typography, and illustrations of the book cover; layout, )
typography, and illustration of the book content)

Based on table 1, the media is declared feasible in terms of its materials. The total means of the whole
aspect is 4,8, classified as being in very good criteria. Furthermore, this media also declared a feasible
learning media. The total means of the whole aspects is 4,8 and classified as being in very good criteria.
Therefore, the validation results showed that the child-friendly media-based flap story book is worthy
of use in the next stage. In addition, the validator response indicates that there are advantages of the
book using illustrated and stories. This is in line with some previous researchers which stated that
through illustrations and stories based on character values, students can get examples from characters,
and can reflect stories and materials that are in everyday life [ 14-16].

3.3. Teachers’ and students’ response

After the validation stage, then the media is tested through the preliminary field, main field, and
operational field testing to obtain teachers’ and students’ response to lift the flap story book based on
child-friendly. In the operational field testing stage, the responses obtained from teachers and students
in the experimental class I and experimental class II. These results can be seen in figure 4.

5
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2 ® Students'
1 Response
o T T

Preliminary Field Main Field Testing ~ Operational Testing Operational Testing
Testing (Experimental Class1) (Experimental Class1l)

Figure 4. The results of teachers’ and students’ response.

Figure 4 showed that there is an average difference in teacher and student response outcomes. The
teacher response that has the highest average and also the lowest is in the main field testing stage.
Meanwhile, the highest average student response is in the operational field testing (experimental class
I) whereas the lowest is in the preliminary field testing stage. The maximum average of for teacher
response is 5 whereas student response 4. Based on the average obtained, all teacher responses show
very good criteria because the average range is between =4,2-5,0. Then, all student responses also
showed very good criteria based on the average range between >3,25-4,0. Furthermore, it can be
concluded that teacher and student response is very good to lift the flap story book based on child-
friendly to improve the ability of mathematical connection in fourth-grade elementary school.
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3.4. The results of the tests

In the operational field testing stage, the tests were given to students in the control class, experiment I,
and experiment II. The experimental class received treatment in the form of learning activities use lift
the flap story book based on child-friendly while the control class in the form of conventional learning
in other words only use the textbook (teachers' book and students' book). The summary of the average
pretest and posttest namely the control class attained an average of pretest score of 43.15 and posttest of
62.37. Furthermore, experimental class [ attained an average of pretest score of 48.56 and posttest of
73.89 while experimental class II attained an average of pretest score of 46 and posttest of 75.11. Overall,
the experimental class II has better cognitive abilities than any other class based on posttest result. The
above results showed that the ability of mathematical connections between students is different. These
conditions can be influenced by the teacher's routine in learning activities, one of which teachers often
give the exercise to students. However, the type of questions given to students not related to the students'
daily life. Many students viewed mathematics as a static science because they felt the mathematics
lesson learned is not related to his life [5]. Very few students regard mathematics as a dynamic science
[5]. Related to that, that there needs to be a connection between mathematics lessons with what students
can find today or by taking the matter of life (breathe life) as a mathematics lesson [5].

The theorems in the process of learning mathematics, one of which is the theorem of connectivity
[17]. According to his explanation, the connection theorem is essential to see that mathematics is a
coherent science of its various branches such as algebra, geometry, trigonometry, and statistics. In the
learning activities, the branches of mathematics tend to be taught separately. It makes students have to
learn the concept and skills are too many and don’t recognize the general principles that are relevant to
the various fields. The condition will be different when the between the topic of mathematics is
intertwined, both with other topics as well as the student's daily experience. This can make students
become aware of the benefits of learning math. On the other hand, pretest and posttest were given to
students also affect student learning outcomes. The type of questions given in story form is suitable with
the material presented on the lift the flap story book based on child-friendly. The use of illustrations and
stories has a good effect on students. This is in line with some previous researchers which stated that the
subject matter presented in the form of the story will be easier for them to digest its meaning [18, 19].
These accordance with the characteristics of fourth-grade students. The child's cognitive developmental
level of sensitivity (0-2 years), preoperational (2-7 years), concrete operational (7-11 years), and formal
operational (11-adult) [20]. The fourth-graders are in the age of seven to eleven or twelve. Based on
Piaget's theory, fourth-grade students included the concrete operational stage. Students couldn’t think
abstractly or imagine things that are abstract or in other words students think on the basis of concrete or
real experience. Theretfore, they need something concrete in the form of pictures and stories that can be
encountered by students in daily life.

After obtained pretest and posttest result, the subsequent test that is the prerequisite and hypothesis
test. The prerequisite test is performed by normality test data using Kolmogorov-Smirnov while
homogeneity test data using Levene-Statistic test. Furthermore, hypothesis testing is done by t-test.
Based on the results of normality and homogeneity test, the control class, experimental class [, and
experimental class II are normally distributed and homogeneous, evidenced by significance value >0,05.
Thus the statistic used to test the hypothesis is parametric statistics. Hypothesis test in this research using
independent sample t-test. The result of t-test for control class and experimental class [ is showed by
sig.2 tailed 0,008 <0.05 while control class and experimental class II is showed by sig.2 tailed 0.002
<0.05. Based on hypothesis test result, it can be concluded that all sig.2 tailed value <0,05 so Ho is
rejected or there are significant effects from using the lift the flap story book based on child-friendly
toward student's mathematical connection skill.

4. Conclusion

Lift the flap story book based on child-friendly is a media developed based on the preliminary study of
the need assessment in learning mathematics. Based on preliminary study results obtained information
that students' mathematical connection skill is still low. This study intends to provide feedback from the
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students' learning needs through experimental testing to find out the effects of the lift the flap story book
based on child-friendly. In addition to loading materials and exercises, the media also contained
illustrations and stories. The story presented related to the moral message about the child-friendly such
as the importance of mutual respect for differences in peers and communities, nondiscrimination, care
about the natural environment, and discipline. The results showed that the lift the flap story book based
on child-friendly is feasible to improve the ability of students’ mathematical connection and effective
to improve the ability of students’ mathematical connection.
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