L

Universitas Muhammadiyah Malang, East Java, Indonesia

\' D ﬁ JPBI (Jurnal Pendidikan Biologi Indonesia)

v
\)
LAPRAL PONOOMAN
BIOLOG NODONESIA

p-ISSN 2442-3750, e-ISSN 2537-6204 // Vol. 6 No. 1 March 2020, pp. 9-14

Research Article
The presence of the Problem-based Learning syntax in "
junior high school biology textbooks Speck 1o

upsates

Nurdiyah Lestari ', St. Muthmainnah Yusuf 22, K. Ivo Basri 2%, S. Suciati 4, Mohammad Masykuri ¢

aBiologi Education Study Program, Faculty of Teacher Training and Education, Universitas Muhammadiyah Kupang, JI. KH. Ahmad Dahlan,
Kupang, East Nusa Tenggara 85111, Indonesia

b Science Education Study Program, Faculty of Teacher Training and Education, Universitas Sebelas Maret Surakarta, JI,Ir. Sutami No. 36A
Kentingan Surakarta, Central Java 75126, Indonesia

cPostgraduate Universitas Sebelas Maret Surakarta, JI. Ir. Sutami No.36 A Kentingan Surakarta, Central Java 75126, Indonesia

"nurdiyah.72@gmail.com *; 2smuthmainnah@yahoo.co.id; 3 ivobasrik@yahoo.co.id, 4 suciatisudarisman@yahoo.com,  mmasykuri@yahoo.com
* Corresponding author

ARTICLE INFO

Article history

Received January 23, 2020
Revised February 20, 2020
Accepted February 29, 2020
Published March 31, 2020

ABSTRACT

Leaming resources and learning models are the two main components that determine
learning success. Of the many learning models, Problem-based Learning (PBL) is one
of the most recommended in biology learning. The purpose of this content analysis was
to identify the emergence of PBL syntax in junior high school biology textbooks. The
population in this study were all biology textbooks for the VII graders, while the sample

was three biology textbooks that are often used by VII graders in Surakarta. As the
results, the averages of each PBL step emerged in the textbooks analyzed i.e. problem-
Keywords oriented activity, organizing to collect data, assisting independent investigations,
Biology textbook artifacts presentations, and analyzed/evaluated the process of overcoming the problem
Learning syntax were 17%, 47%, 23%, 2%, and 11%, respectively. Thus, it can be concluded that the
Problem-based learning biology textbooks analyzed have applied PBL learning models, yet the proportion
between steps is not balanced.
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INTRODUCTION

Textbooks are included in the main learning component that affect learning outcomes (Piper, Simmons
Zuilkowski, Dubeck, Jepkemei, & King, 2018; Prasetya, 2018). In a variety of learning, the presence of the
textbook has a vital role during the learning process (Behnke, 2018; Menkabu & Harwood, 2014; Wen-Cheng,
Chien-Hung, & Chung-Chieh, 2011). The reason is, through the textbook, students will get a variety of
information regarding knowledge discussed in learning (Ham & Heinze, 2018). Even, its use is still carried out
until in the current digital era (Knight, 2015; Lau et al., 2018).

Responding to the importance of the textbook in the learning process, various studies were conducted.
Several studies in various countries have been able to develop innovative textbooks, such as in Turkey
(Dolmaci & Ertal, 2016; Simsek, 2014) until Indonesia (Hendikawati & Arini, 2016; Karim, 2015; Mukundan,
Nimehchisalem, & Hajimohammadi, 2011; Seftari, Milama, & Saridewi, 2018). Another paper attempts to
review the process of developing textbooks (Gu, Wu, & Xu, 2015). In addition, there are studies that analyze
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the role of textbooks in increasing literacy and numeracy (Piper et al., 2018). There is also study that analyze
student satisfaction with the textbooks they read (Amiryousefi & Zarei, 2011; Cimer & Coskun, 2018), and
evaluating the pedagogical value of books from students and teachers perspectives (Mohammadi & Abdi,
2014).

Regarding its use, one of the subjects that almost always uses textbooks is Biology (Pop-Pacurar &
Ciascai, 2010). As a important note, the existence of the textbook is expected to support the characteristics of
biology learning. Biology learning should be carried out by giving students the opportunity to find or implement
their own ideas. For students, learning must shift from "being told" to "actively finding out". Students are also
positioned as discoverers of knowledge not just users or memorizers of knowledge (Jiun & Nurzatulshima,
2014; Pedaste et al., 2015). Therefore, the Biology learning process should be carried out by providing a
learning experience (Cimer, 2012; Fleischner et al., 2017) that is designed to involve the mental and physical
processes of students, teachers, learning resources, and media for the achievement of a competency.
Choosing the right form of learning will optimize the effort.

One form of learning that can accommodate biology learning optimally is Problem-based Learning (PBL).
PBL is included in student-centered oriented learning (Ali, 2019; Karimi, 2011; Qutoshi & Poudel, 2014). PBL
also includes cooperative learning which obeys the theory of constructivism (Gewurtz, Coman, Dhillon, Jung, &
Solomon, 2016). Presentation of problems that must be solved by students is the main characteristic of PBL
(Servant-Miklos, 2019). Through this kind of learning scenario, students' cognitive achievement will become
more optimal (Aswan, Lufri, & Sumarmin, 2018; Rotgans & Schmidt, 2011). In addition to the basic cognitive
aspects, students' higher-order thinking skills can also be empowered (Birgili, 2015; Ulger, 2018). Therefore,
PBL is included in the form of learning that is most recommended to be applied in this 21st Century era (Phang,
Yusof, Aziz, Nawi, & Musa, 2017; Savin-baden, 2014).

Unfortunately, the textbooks used in various learning in Indonesia are indicated not to be based on the 21st
Century. Empowerment of higher-order thinking skills also seems less facilitated. Furthermore, textbooks still
contain a number of weaknesses. Textbooks can not providing authentic listening material (Hanifa, 2018). The
textbooks were also poor in language and contains some misconceptions (Ayu, Saputri, & Widyaningrum,
2016; Novitasari, Ramli, & Karyanto, 2019). In connection with these indications, content analysis aimed at
reviewing biology books used in leaming in Indonesia needs to be done.

Various analyzes of book content have actually been carried out. Some of these studies have been carried
out in several countries, such as in Turkey (Cobanoglu & Sahin, 2009; Cobanoglu, Sahin, & Karakaya, 2009)
and United States (Chiappetta & Fillman, 2007). On the other hand, some research in Indonesia has also been
carried out. However, textbook content analysis in Indonesia seems to be more frequently done in English
textbooks (Gunantar, 2017; Hanifa, 2018; Mayangsari, Nurkamto, & Supriyadi, 2018). Furthermore, most
content analysis conducted in Indonesian biology textbooks is focused on the existence of biological
misconceptions (Ayu et al., 2016; Novitasari et al., 2019). In line with those information, research examining
the existence of PBL syntax in biology books has never been done. This kind of research needs to be done
because it can provide information about how optimal textbooks promote good biology learning. In addition, the
findings obtained can be the basis of development research conducted in biology learning. The results can also
be used on the basis of the teacher in the selection of student textbooks. Therefore, the purpose of this study
was to analyze the existence of PBL syntax in junior high school biology textbooks.

METHOD

This content analysis research was intended to evaluate the quality of biology textbooks. The evaluation
perspective was based on the existence of PBL-oriented learning activities. The research population was all
Biology VII grade books spread in the Surakarta region, Indonesia. The research sample was selected through
a purposive sampling technique. The sample selection criteria were biology books that are often used by VI
grade students in Surakarta. Another criterion was that the book has passed the Indonesian Book Center. From
the results of the search, obtained three books used as research samples.

The research procedure begins with the selection of textbooks. After selecting three textbooks, each
paragraph in each page of the book was analyzed and matched with the PBL syntax. The fullness of PBL
syntax was then calculated and presented. To facilitate the data collection process, observation sheets were
used as data collection instruments. The data collection instruments were arranged based on the six PBL
syntaxes, namely (1) problem orientation; (2) organizing students to research; (3) assisting independent
investigations; (4) artifacts presentation; and (5) analyzing or evaluating the problem-solving process.

In more detail, the data analysis step in this study begins by adding up the value of the appearance of the
syntax in the book being analyzed. Next, the percentage of PBL crossing occurrences in each book was
calculated. Then the reliability of observations was calculated. Data reliability calculations were based on a
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checklist of two data collectors on data collection instruments. Next, the coefficient of agreement was
calculated and the category used to determine the coefficient categories were <0.40: very bad; 0.40-0.75:
good; and > 0.75: very good.

RESULTS AND DISCUSSION

Evaluation of textbooks is an important step in monitoring the quality of learning. In this study, an evaluation
based on the achievement of PBL syntax was carried out on three textbooks circulating in Surakarta. The
results of the evaluation are presented in Figure 1. Based on Figure 1, the three books present the entire PBL
syntax, from the problem to evaluating the problem-solving process. However, the results of the analysis show
that there are no books that have a balanced proportion of syntax. The second syntax, organizing students to
research, is the syntax that is most found in all three books. In the syntax of organizing students to research,
students are given the opportunity to discuss and share assignments to gather data/materials needed to solve
problems. On the other hand, the fourth syntax, artifact presentation, is the syntax that is rarely found in all
three books. In the syntax of artifact presentations, students are discussed in their group to produce problem
solving solutions whose results are presented. Presentation of results in the form of work. The results of this
analysis indicate that the three books are less able to direct students to carry out scientific processes according
to PBL.

l'exthook A Textbook B Textbook €

Figure 1. PBL syntax fulfillment percentage in three junior high school biology textbooks. Note: 1 = problem orientation; 2 = organizing
students to research; 3 = assisting independent investigation; 4 = artifacts presentation; 5 = evaluating the problem-solving
process

When referring to the results of the study, biology textbooks in Indonesia are less able to facilitate students
in learning nature of science optimally. The poor quality of textbooks has also been reported in previous study
that studying different parameter. The results of the study inform that the level of readability of textbooks and
the frequency of misconception is very worrying (Nugroho, Vlorensius, Rasidah H., & Anisa, 2017). Other
research also informs that biology textbooks in Indonesia also have a dimension of scientific literacy as the
process of investigating in the unfavorable category (Ginting & Suriani, 2018). These results are in line with
other studies conducted in other countries, such as in Thailand (Chaisri & Thathong, 2014) and Turkey
(Cobanoglu et al., 2009).

The findings obtained reinforce the fact that the textbooks only provide a number of concepts, theories,
and even laws without affecting students’ higher-order thinking. Many textbooks so far is also too materialistic
and do not arouse students' affective awareness. Three books analyzed show that the textbooks has
prioritized the product, and put aside the process or attitude. Therefore, the presence of textbooks just
facilitated students to memorize variety of concept but have not been able to build their own knowledge or
build their own thinking skills. Inadequate and inconsistent scientific knowledge presented in science
textbooks can have a negative impact on students' conceptions.

Learning Biology is not just mastering a collection of knowledge in the form of facts, concepts, and
principles. In learning Biology, students are also required to carry out the process of finding knowledge
(Cimer, 2012; Fleischner et al., 2017; Jiun & Nurzatulshima, 2014). Because biology is a discipline of science
and science is essentially a way or way of thinking, a way of inquiry, a collection of knowledge, which results
from human curiosity.

Unfortunately, so far, the development of textbooks that are in accordance with the competencies
expected is rarely done by teachers. Accordingly, teachers often use textbooks from publishers, which do not
prioritize the existence of models, methods or strategies that support good learning quality. Therefore, the
steps in preparing the textbook need to be reviewed. The book is expected to improve the quality of learning,
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one of which is by directing students who read the book to do activities according to PBL syntax. The reason,
PBL is in accordance with the curriculum and new educational paradigm. PBL is able to change the mindset
of students, develop the ability to ask questions, and get students involved in group learning. In addition,
students are trained to use their thinking skills (Birgili, 2015; Ersoy & Baser, 2014; Ulger, 2018; Wosinski et
al., 2018). Finally, PBL is a form of learning that facilitates students to learn the nature of science (Moutinho,
Torres, Fernandes, & Vasconcelos, 2015).

Based on the findings, other studies aimed at developing PBL-based biology textbooks. The existence of
this research is expected to facilitate teachers to provide biology textbooks that are suitable with the
characteristics of biology learning. Analysis of the content of biology textbooks from various countries is
deemed necessary. Thus, an overview of the quality of books in various countries can be obtained. The
information obtained can also be used as a basis for the development of textbooks in Indonesia.

CONCLUSION

An analysis of the existence of PBL syntax was carried out on three junior biology books. The analysis
shows that the five PBL syntaxes appear in each book. However, the proportion between one syntax and the
other is not balanced. The syntax organizes students to examine which has the largest proportion, while the
syntax presenting the artifact has the smallest proportion. Based on the findings obtained, biology books still do
not adequately describe problem-based learing. Regarding from these findings, researchers in biology
learning are recommended to conduct development research aimed at developing PBL-based textbooks. This
kind of step is important because it can facilitate students learning biology more optimally. In addition, it is also
advisable to conduct a content analysis research which involves a larger number of books and a wider
circulation area. The results of this study will provide broader conditions regarding the quality of books in
circulation in Indonesia.
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