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Abstract

The study aimed to determine students’ opinions about their ninth grade biology textbook that had been created
in accordance with the constructivist learning approach. On the basis of a detailed literature review of studies on
textbooks; questionnaires used for assessment of textbooks; and constructivist learning approach, a questionnaire
was created and administered to 751 students from 9 schools located in the city of Trabzon. The questionnaire
was classified into the following sections: contents, learning-teaching activities, assessment and evaluation
activities, and physical design. The Cronbach’s alpha reliability coefficient was 0.94, and the data were analyzed
using SPSS 15.0. Multiple findings pertaining to each section were obtained. Overall, it was found that the
students were satisfied with their ninth grade biology textbook. While the existence of various visuals was being
appreciated by most of the students, some aspects of the textbooks should be developed in order better to support
constructivist learning in classrooms. The study also revealed that the questionnaire developed might be used to
evaluate textbooks in terms of their appropriateness to constructivist learning theory. The findings of the study
are expected to contribute to improving design for future textbooks.
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1. Introduction

Researchers generally agree that as the major conveyors of curricula, textbooks play a dominant role in modern
education across different school subjects (Kilig & Seven, 2008; Pop-Pacurar & Ciascai, 2010; Fan, Zhu & Miao,
2013; Kashi, Andreeva & Naeimi, 2015). Textbooks are designed with the aim of translating the abstractions of
curriculum policy into operations that teachers and students can execute (Valverde, Bianchi, Wolfe, Schmidt, &
Houang, 2002; Kilig, 2013; Mohammadia & Abdib, 2014). In other words, textbooks are intended to mediate the
intentions of curriculum policy designers and classroom instructors (Robinson, Fischer, Wiley & Hilton, 2014;
Kashi et al., 2015). Swanepoel (2010) reports that textbooks are the most frequently used learning support
material, and the availability of high-quality textbooks is a critical factor for the successful implementation of
educational reform. Teachers generally use textbooks as curriculum guides and sources for preparing lessons and
the quality of textbooks have a great impact on the quality of their instruction (Ogan-Bekiroglu, 2007; Robinson et
al., 2014). Textbooks are generally accepted as an indispensable part and a valuable source for educational
activities because they offer students a great variety of new and potentially interesting facts and usher in numerous
experiences (Dreyfus, 1992; Chambliss & Calfee, 1998; Cimer, 2004; Mohammadia & Abdib, 2014; Robinson et
al., 2014). Not only do textbooks influence what and how students learn, but also what and how teachers teach
(Mahmood, 2011). Sosniak and Perlman (1990) indicate that the power of textbooks lies in their ability to serve as
resources that introduce readers to worlds that are not immediately obvious or cannot be experienced directly. In
particular, they can organize ideas and information in order to structure teaching and learning, guiding students’
understanding, thinking, and feeling. Textbooks are no doubt essential in terms of both helping teachers and
supporting students’ learning (Ozdemir & Pusmaz, 2007).

The fact that textbooks act as basic material in education and training at schools requires textbooks to be
prepared more qualitatively and sufficiently (Cimer, 2004). Designing sufficient and high-quality textbooks will
orient learning activities to students’ learning needs and also provide them with various benefits (Semerci, 2004).
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Trowbridge and Bybee (1996) believe that students generally feel more comfortable with a textbook than
without one as they emphasize important concepts, direct independent learning activities, and present learning
goals for the study of a particular science topic. Ogan-Bekiroglu (2007) states that “well-designed texts present
information and ideas in an organized manner; hence, students can relate to them meaningfully. Textbooks may
also improve thinking and reinforce learning in science provided that they meet the student’s learning needs. In
other words, if selected and used properly, textbooks can help students to accommodate complex science inquiry
lessons.” (p. 600-601). Moreover, appropriately prepared textbooks will both draw students’ attention to lessons
and affect their success in lessons positively (Korkmaz, 2006). Since textbooks are seen as an important part in
the instructional process, they must be designed to meet the needs and the requirements, expectations, and
interests of the community, teachers, and students. Therefore, it is recommended that textbooks contain several
teaching activities that provide students with opportunities to learn actively without passively absorbing
knowledge from the teacher or the textbook itself directly (Unsal & Giines, 2003). They should encourage
students to learn actively through thinking, investigating, and analyzing the provided information, creating new
and original meanings and knowledge, and taking on responsibilities (Delice, 2006; Kabapinar, 2006; Ozatalay,
2007; Pop-Pacurar & Ciascai, 2010). Given the importance of published curriculum materials in teaching and
learning, which is mainly in the form of textbooks in many developing countries including Pakistan, the
establishment of an effective method of evaluation of these materials by their potential users and experts is an
important goal (Mahmood, 2011).

Many changes have been made to the education system in Turkey in an attempt to improve the quality of teaching
and learning in classes. As a result of some reforms in the Turkish Education System, new approaches in teaching
and learning, such as the constructivist learning theory, have been initiated (Kilig, 2013). In Turkey, curriculum
policies have been attempting to incorporate constructivist learning theory from pre-school onwards to secondary
schools and teacher education faculties. In these contexts, redesigning textbooks is also important, as they are vital
instruments in this changing educational practice and must be adopted to meet the current needs of teachers and
students. In other words, improvements in the education system and policies, new teaching methods, and
alternative assessment methods should be reflected in the content and design of the textbooks. Reviewing the
textbooks in this direction and then redesigning them by addressing their limitations will certainly improve their
quality and features and lead to them serving the best educational purposes. In this regard, it is necessary to
examine the suitability of biology textbooks incorporating constructivist learning theory from not only expert
perspectives but that of students.

Almost two decades ago, Fullan (1991, p70) posed the question, “What would happen if we treated the student
as someone whose opinion mattered?” This question alerted educational researchers and educators not only
about their failure to listen intelligently but also to the radical cultural change that might ensue. In fact, many
researchers reported that investigating student views has been generally neglected in educational research and
overlooked by teachers, schools, and policy makers (Beynon, 1985; SooHoo, 1993; Roth & Roychoudbury, 1994;
Morgan & Morris, 1999; Heipp, 2016). Instead, the focus has been on teachers' views and practices in science
teaching because they have been considered to be significantly worthier of attention than students' views.
However, many researchers have advocated listening to student voices as they are valuable data sources for
improving the quality of teaching in schools, as students are generous commentators and insightful critics of the
teaching and learning activities they experience (Stenhouse, 1975; SooHoo, 1993; Nieto, 1994; Macbeath,
Schratz, Meurat, & Jakobsen, 2000; Macbeath & Mortimore, 2001). Researchers also argue that what students
say about teaching, learning, and schooling is not only worth listening to, but provides an important - perhaps the
most important - foundation for thinking about ways of improving teaching, learning, and schools. For example,
Phoenix (2000) asserts that student views on teaching may reflect the ways in which students learn best. In
addition, even though Beynon (1985) does not consider student views as completely fair, trustworthy, or valid
judgements of effectiveness, he nevertheless emphasizes that their perceptions do have considerable value as a
revealing source of feedback on teacher performance. Furthermore, Stenhouse (1975) claims that students will
do better in school if teachers listen to them and demonstrate that they are prepared to take their ideas seriously.
MacBeath et al. (2000) reported that schools that have acknowledged the importance of student views have been
able to make a substantial contribution to classroom management, to learning and teaching, and to the school as
a social and learning place. Similarly, MacBeath & Mortimore (2001) state that students may demonstrate
maturity and insights that are valuable to the school and that combined with teachers, they can play a
significantly more active, participative, and reciprocal role, in the development of schools. Thus, all the
above-mentioned literature suggests that student views alone or combined with teacher views should be taken
into account seriously in discussions concerning improvements in learning and teaching in schools. When
evaluating and selecting textbooks in schools, rather than merely seeking teachers’ and administrators’ views on
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the quality of textbooks, asking students about their views on textbooks would be a valuable source to improve
the quality of textbooks. Therefore, this study aimed to determine secondary school students’ views about their
ninth grade biology textbook in terms of its contents, learning and teaching activities, assessment and evaluation
activities, and physical design in order to contribute to the processes of textbook design.

2. Methodology

Fan, Zhu, & Miao (2013) assert that textbook analysis is a broad term primarily referring to the analysis of a single
textbook or a series of textbooks. Such analysis often focuses on how a topic or topics are treated or how a
particular idea or aspect of interest is reflected in the textbooks, and includes an analysis of different series of
textbooks from the same country or more frequently, different countries, often with a focus on identifying their
similarities and differences. In the present study, based on the students’ views, the complete ninth grade biology
textbook was analyzed in terms of its content, learning and teaching activities, assessment and evaluation
activities, and physical design. The study data were obtained by using a quantitative research approach (Lincoln
and Guba, 1985; Bell, 1993; Creswell, 1994; Anderson & Arsenault, 1998; Cohen & Manion, 2000), which
involved analyzing the quantitative data obtained via questionnaires that offer a general perspective of the
students’ views of the textbook. Therefore, the study adopted survey method as a research design (Creswell,
2014).

2.1 Research Sample

The sample of the research included a total of 751 students studying at 9 high schools in the city of Trabzon, a
city on the Black Sea coast of northeastern Turkey. A total of 3 classes from each school were included in the
study. All the students in the 27 classes participated in the study. Of the sample, 55.8 % were girls (419), while
the remaining 54.2% were boys (332).

2.2 Data Collection

A questionnaire developed by two researchers was used to collect data from the students. In creating the
questionnaire and its items, the following were taken into consideration: studies on textbooks; questionnaires
used for assessment of textbooks for different subject matters (Cepni, Ayvacit & Keles, 2001; Cepni, Gokdere &
Tas, 2001; Miilayim & Soran, 2002; Cimer, 2004, Ceyhan & Yigit, 2005; Coban et al., 2006; Delice, 2006;
Demirel & Kiroglu, 2006; Kabapinar, 2006; Kavaz, 2006; Adibelli, 2007; Atici et al., 2007; Kete & Acar, 2007;
Ogan Bekiroglu, 2007; Ozay & Hasenekoglu, 2007; Ozsoy, 2007; Yildirim, 2007; Pop-Picurar & Ciascai, 2010);
and constructivist learning approach and its principles, and literature on the related features in a textbook (Kilig,
2001; Jones & Araje, 2002; Kabapinar, 2003; Koseoglu et al., 2003; Akpinar & Ergin, 2004; Duman, 2004;
Akpmar & Ergin, 2005; Ayar, 2006; Saygin et al., 2006; Arslan, 2007; Kirig¢ioglu, 2007; Demirel, 2008;
Kiiglikozer, Bostan, Kenar, Secer & Yavuz, 2008; Yasar & Giiltekin, 2009; Kilig, 2013; Mohammadia & Abdib,
2014). An item pool categorized into four main sections, namely, content, learning and teaching activities,
assessment and evaluation, and physical design of a textbook, was created. The content validity of a scale
composed of 86 items created from this item pool was examined by two experts in biology education from
Karadeniz Technical University in the city of Trabzon, Turkey. In addition, four open-ended questions were
included in the questionnaire in order for the students to express their own views about the biology textbook
freely.

The first draft of the questionnaire was piloted with 76 ninth-grade students studying from a high school that was
not included in the study sample. The findings obtained from the pilot scheme were reviewed by two lecturers
and two teachers of biology and the findings were incorporated into the final questionnaire. The questionnaire
consisted of two sections, A and B. Section A included questions on students’ personal information, while
Section B included questions seeking to understand their opinions about the biology textbook, responses to
which were scored on a 5-point Likert scale (1: Strongly Disagree, 2: Disagree, 3: Undecided, 4: Agree, 5:
Strongly Agree). Section B was divided into 5 separate subsections, namely content (26 items), learning-teaching
activities (30 items), assessment and evaluation activities (15 items), physical design (14 items), and 4
open-ended questions.

As the students completed using the textbook and engaged the most with it by the end of the year, the data
collection was conducted at the end of the spring semester. The researchers visited each school involved in the
study and three classes from the ninth grade of each school were randomly chosen. The questionnaire was
administered to the students of these classes, before which the students were informed about how to respond to
the questions in the questionnaire and asked whether or not they were volunteers in participating in the study in
order to seek their consent for being a participant.
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2.3 Data Analyses

The quantitative data obtained in the form of responses to the questionnaire were analyzed using the SPSS 15.0
software package. Before performing the quantitative analysis, the 5-point Likert scale (1: Strongly Disagree, 2:
Disagree, 3: Undecided, 4: Agree, 5: Strongly Agree) was collapsed into a 3-point scale (1: Disagree, 2:
Undecided, 3: Agree) in order to offer a clearer and factual interpretation of the findings. The Cronbach’s alpha
formula was used to identify the reliability of the questionnaire, and the reliability coefficient was determined as
0.94.

The data obtained from the open-ended questions were analyzed qualitatively and classified under content,
learning-teaching activities, assessment-evaluation, and physical design. In the findings and discussion section
below, the findings related to the questionnaire items and the responses to the open-ended questions are
discussed together where appropriate.

3. Findings and Discussion
3.1 Students’ Views about the Contents of the Ninth Grade Biology Textbook

The students’ responses to the questionnaire items on the contents of the ninth grade textbook are provided in
Table 1. Overall, the students responded positively about the contents of the textbook. They found the level of
the textbook appropriate to their learning capacity and level. For example, 69% of the students disagreed with
the item “The topics in the textbook are not presented according to the class level.” However, 50% of them
agreed with the item “The topics in the textbook are appropriate to our learning level. ” According to the table,
the topics or subject were connected to each other and the other disciplines as well in forming the content of the
textbook. More than 40% of the students agreed with the following items: “When necessary, the topics are
connected with those in other subjects (Physics, Chemistry etc.)” (45%), “The topics in the textbook are connected
to each other” (46%), and “Topics are arranged in a logical sequence ” (49%). The students also agreed that there
was no misinformation in the textbook by disagreeing with the item, “/ often encounter inaccurate information in
the textbook” (67%). The constructivist learning approach does not require providing detailed knowledge directly
to the students but demands that students themselves construct knowledge or their learning by constructing or
combining their existing knowledge and newly acquired knowledge through searching, analysis, and
interpretation. Therefore, textbooks should contain less detailed information for students but more activities or
questions for them to engage intellectually to learn. They should guide students to discover new knowledge and
construct on their existing knowledge (Unsal & Giines, 2003; Ozmen, 2004; Kiriscioglu, 2007; Kiigiikozer et al.,
2008; Pop-Pacurar & Ciascai, 2010; Kilig, 2013; Mohammadia & Abdib, 2014).

Table 1. Students’ views about the contents of the ninth grade biology textbook (n=751)

Items (I: Disagree; 2: Undecided, 3: Agree) 1(%) 2(%) 3 (%)
1 When necessary, the topics are connected with those in other subjects (Physics, Chemistry etc.). 19 37 45
2 Tables, graphs, or figures provided in the textbook help us acquire and interpret information. 17 25 58
3 Topics are discussed in a detailed manner. 31 31 38
4 The topics in the textbook are connected to each other. 18 36 46
5 The topics in the textbook are taught using brief and concise information. 34 32 34
6 When presenting the topics, current events are used as examples. 25 29 46
7 The topics in the textbook are not presented according to the class level. 69 16 15
8 The textbook is sufficient for us to learn basic biological concepts. 31 33 36
9 Detailed definitions of biological concepts or terms are provided in the textbook. 30 35 35
10 Essential knowledge related to the topics in the textbook is distinctly emphasized. 33 33 35
11 I have to use other resources because the topics in the textbook are superficially presented. 26 25 49
12 I can use the knowledge I have acquired from the textbook to solve biology-related problems that I 28 37 35
encounter in my daily life.
13 I often encounter inaccurate information in the textbook. 67 19 14
14 The topics are enriched with examples from daily life. 23 36 41
15 The historical development of biology is also discussed in the textbook. 33 33 34
16 The textbook includes numerous definitions. 40 35 25
17 The number of examples for each topic is adequate 33 31 36
18 Summaries are provided at the end of sections. 69 19 12
19 Descriptions are provided under pictures, graphics, figures, and tables. 16 29 54
20 The textbook includes excessive and unnecessary knowledge that I will not use in my daily life. 37 34 29
21 At the end of a topic, there are additional resources that allow us to obtain more detailed information. 55 28 17
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22 The topics in the textbook are appropriate to our learning level. 20 30 50
23 The information provided in the textbook is up to date. 24 39 37
24 Pictures, graphs, figures, and tables in the textbook are appropriate to the topics. 9 20 70
25 Topics are arranged in a logical sequence. . 20 31 49
2% At the end of each topic, reading texts are provided in the textbook that make it easy to establish a 34 30 37

connection with current events.

Table 1 also reveals that pictures, graphs, figures, and tables in the textbook had favorable features according to
the students. Of the students, 58% agreed with the item “Tables, graphs, or figures provided in the textbook help
us acquire and interpret information.” According to 54% of the students, the textbook provided descriptions
under pictures, graphs, figures, and tables. 70% of them agreed with the item “Pictures, graphs, figures, and
tables in the textbook are appropriate to the topics.” In addition, the students appreciated that the textbook
contained daily life events or examples. Of the students, 46% agreed with the item, “When presenting the topics,
current events are used as examples,” whilst 41% of them agreed with the item “The topics are enriched with
examples from daily life.” Furthermore, 91% of the students (681) stated in their responses to the open-ended
questions that they found the textbook to be adequate in terms of visual materials and 260 of them
emphasized that they found the subjects having pictures, graphs, schemas, and tables to be more attractive. All
these findings suggest that the students were satisfied with the many different visual materials in the textbook
and indicate that textbooks containing visuals help students learn and understand subjects easily and attract their
attention. Several researchers have discussed visuals in textbooks. Gilbert (2003) stated that ‘‘visual
representations, diagrams especially, are important in science learning from textbooks; however, their impact may
be constrained by the learner’s ability to construct a mental model from them’ (p. 6). Textbooks adopting
constructivist learning approach help students’ learning and interpretation skills and motivate them to participate
in the lessons (Kabapinar, 2003; Dervisoglu, Yaman & Soran, 2004; Kiicilkahmet, 2004; Kilig, 2006; Kete &
Acar, 2007; Ozay & Hasenekoglu, 2007). For these reasons, textbooks should have appropriate visual materials
in order to attract students’ attention, in order to motivate and help them to learn more.

Information in textbooks plays a pivotal role in shaping up the process of classroom teaching and learning,
designing of assessment system, and evaluation of students’ ability to retain and reproduce the information
presented in textbooks (Mahmood, 2011). In terms of the contents of the textbook, almost half of the students
(49%) indicated that the topics in the textbook were not described in detail by agreeing with the item “/ have to
use other resources because the topics in the textbook are superficially presented.” Consistent with this finding,
relatively lesser number of students agreed with the following items: “Topics are discussed in a detailed
manner,” (38%), “Detailed definitions of biological concepts or terms are presented in the textbook,” (35%) and
“The textbook is sufficient for us to learn basic biological concepts” (36%). Furthermore, 40% of them disagreed
with the item “The textbook includes numerous definitions.” All these responses might indicate that the students
did not consider the textbook’s content rich enough to help them prepare for national university entrance exams.
However, 92% (688) complained about the manner of presentation of the content in their written responses to the
open-ended questions. For example, they wrote that “The textbook contains detailed texts written using long and
complex sentences. While one topic was limited to two pages in the reference book, the same took up ten pages
in the textbook because of irrelevant sentences. The text contained overly long and complex sentences.” Such
issues decreased the readability and increased the difficulty of the topics in the textbook for the students. In
addition, 452 students did not want unnecessarily long and detailed knowledge in the textbook as exemplified via
the following response to the open-ended question: “Topics must be provided summaries and described in a clear
and comprehensible manner. Teaching must be more informational. Topics, questions, and activities must be
appropriately allocated. Questions must not be asked during teaching. The topics must be itemized, and the
important points must be emphasized.” The students expected the key points of the topics to be listed at the end
of sections as summaries or short notes. However, while almost 50% of the students’ written statements reported
the absence of any summary at the end of the sections, 69% of the students disagreed with the item “Summaries
are provided at the end of sections.” Of the students, 55% disagreed with the item “At the end of a topic, there are
additional resources that allow us to obtain more detailed information” (Table 1). The students expected the key
points of the topics, which were asked in the exams, particularly university entrance exams, be explicitly
mentioned in the textbook or told, even though providing relevant information directly in this manner is not
entirely consistent with constructivist learning theory. Therefore, they preferred to use other reference books in
order to learn and become familiar with more detailed knowledge related to biology (Cimer, 2004).
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Summarizing, it can be said that the students were overall satisfied with the contents of the ninth grade biology
textbook. However, they found the text detailed, messy, lengthy, and confusing. The textbook was deemed to be
adequate in terms of the number and quality of visual materials.

3.2 Students’ Views about the Learning—Teaching Activities in the Ninth Grade Biology Textbook

Table 2 presents the responses to the questionnaire items on the learning and teaching activities in the textbook.
The students were in general dissatisfied with the learning—teaching activities in the textbook. More than 40% of
the students found the textbook insufficient in terms of teaching and learning activities related to daily life. For
example, they indicated that the textbook did not offer problems to solve that were related to daily life (40%) or
contain activities that allowed them to look at daily life problems from different perspectives while trying to solve
them (37%). Additionally, 44% of them indicated that the activities in the textbook were not focused on solving
daily life problems or situations. In addition, 43% of the students indicated that the textbook did not serve as a
guide book that showed them how to use the knowledge, skills, and experiences that they had acquired from the
lessons. All of these indicate that teaching and learning activities in the textbook did not manage to connect its
contents with daily life or help students to make this connection effectively. According to the constructivist
approach, learned information must be functional and capable of being implemented in practice so that students
can have clarity about the field of application. Moreover, the chosen examples chosen must offer solutions to
problems encountered in daily life (Delil & Giines, 2007; Kiiciikozer et al., 2008). Schaefer (1979) argues that if
the concepts taught at school are not related to students’ everyday lives, students may fail to use them adequately
outside the school. Therefore, their knowledge may remain in the form of acquired isolated knowledge
“packages.” Effective learning requires students to apply newly acquired concepts or skills to different contexts
(Wallberg, 1991; Good & Brophy, 1994; Gallagher, 2000; Yip, 2001). Therefore, textbooks should include
various teaching and learning activities combining scientific knowledge with students’ daily life or events.

The students agreed that the teaching and learning activities in the textbook encouraged them to rethink and
interpret the knowledge they had acquired. For example, 42% of the students agreed with the item “Activities
and questions in the textbook stimulate us to think”. According to the constructivist learning theory, students
must actively take a part in learning under natural conditions in order to engage in significant learning instead of
memorization and gain the ability to structure information (Ozerbas, 2007). For this reason, the textbook must
contain activities and projects that enable students to benefit from their life experiences, use their previous
knowledge, structure new information by offering their own interpretation, perform research, and think critically
and inventively by assuming responsibility (Kabapinar, 2003; Kseoglu, Atasoy & Kavak, 2003; Unsal & Giines,
2004; Delice, 2006; Kabapinar, 2006; Ozatalay, 2007; Kilig & Seven, 2008; Kiigiikdzer et al., 2008).

Table 2. Students’ views about the learning—teaching activities in the ninth grade biology textbook (n=751)

No Items (I: Disagree; 2: Undecided, 3: Agree) 1(%) 2(%) 3(%)
1 The textbook offers problems to solve that are related to daily life. 40 38 23
2 Activities and questions in the textbook stimulate us to think. 26 33 42
3 Teachers’ role in the activities is minimal. 38 28 34
4 The textbook includes activities that allow us to participate in the lesson actively. 35 28 37
5 Activities in the textbook encourage us to take responsibility for our learning. 27 26 47
6 Activities in the textbook offer us different learning environments. 28 31 41
7 We can easily carry out the laboratory activities given in the textbook. 52 26 22
8 Activities in the textbook are suitable for our ability level. 22 34 44
9 The time allocated for conducting activities is not enough. 36 26 38
10 Activities in the textbook require us to work in groups. 30 27 43
The textbook includes preparatory questions and activities that attempt to gauge our existing
11 - . . 32 26 43
knowledge before the beginning of each unit or topic.
12 The activities in the textbook enable us to acquire knowledge without the teacher’s help. 43 31 27
13 The provided experiments facilitate our understanding of the topics 33 31 36
14 The textbook contains activities or questions requiring us to design our own experiments. 45 30 26
15 The activities in the textbook allow us to learn other students’ opinions and ideas on the topics. 35 32 33
16 The activities in the textbook reinforce our understanding and learning of the topics. 26 30 45
17 The textbook includes such activities as field visits, observation, and investigations. 40 29 31
18 The activities in the textbook enable us to express our ideas and opinions related to the lesson. 34 33 33
19 The textbook includes activities that allow us to look at daily life problems from different 37 6 27
perspectives while trying to solve them.
20 The textbook serves as a guide book that shows us how to use the knowledge, skills, and experiences 43 3 25

that we have acquired from the lessons.
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21 Questions and activities in the textbook encourage us to think about the topics and interpret them. 27 34 40
22 The activities in the textbook allow us to discuss the subjects in class. 37 30 33
23 The activities in the textbook are focused on solving daily life problems or situations. 44 35 22
24 The teacher must describe the activities in the textbook. 33 27 40
25 The activities in the textbook encourage us to learn the subjects by researching other sources. 31 33 36

The textbook contains various activities that enable us to present our knowledge and skills in

26 different ways. 35 37 27
27 The methods to conduct experiments are described in detail in the textbook. 36 32 32
28 The textbook includes such activities as structured grids or componential analysis tables. 37 32 31
29 The topics in the textbook are arranged in an increasing order of difficulty. 44 29 27
30 Application instructions for the activities are provided. 35 34 31

Cimer (2004) asserts that effective instructional approaches have to be based on what is already known by the
learner. The evaluation of learners’ pre-existing knowledge is important for teachers to plan subsequent teaching
activities and help students link the new material to what they already know. In terms of these issues, more than
40% of the students also agreed with many items in the questionnaires. For example, they indicated that the
teaching and learning activities were suitable for their ability level (44%), encouraged them to take responsibility
for their learning (47%), offered different learning environments (41%), and required them to work in groups
(43%). The textbook activities also attempted to explore students’ existing ideas as well. Of the students, 43%
agreed with the item, “The textbook includes preparatory questions and activities that attempt to gauge our
existing knowledge before the beginning of each unit or topic.” Determining students’ existing ideas and
conceptions has been recognized as an important variable in science teaching and a necessary part of formulating
teaching strategies (Ausubel, 1968; Driver, 1983; Osborne & Wittrock, 1983; Novak & Gowin, 1984; Duit &
Treagust, 1998; Tytler, 2002; Franke, Scharfenberg & Bogner, 2013; Campbell, Schwarz, & Windschitl, 2016;
Larkin, 2017). Hipkins et al. (2002) argue that science teaching becomes effective when the existing ideas,
values, and beliefs that students bring to a lesson are elicited, addressed, and linked to their classroom
experiences at the beginning of a teaching program. Additionally, 45% of the students reported that activities in
the textbook reinforced their understanding and learning of the topics. All of these findings reflect compliance with
the constructivist learning approach and student-centered teaching.

However, the students also expressed strong disagreements with the teaching and learning activities in the
textbook. Many students implied that students may not use or operate the teaching and learning activities by
themselves without the teacher’s help. For example, 52% of them disagreed with the item, “We can easily carry
out laboratory activities given in the textbook,” while at least 40% of them disagreed with the items “The activities
in the textbook enable us to acquire knowledge without the teacher’s help” and “The teacher must describe the
activities in the textbook.” They also indicated that the textbook did not include activities or questions requiring
them to design their own experiments (45%) and such activities as field visits, observation, and investigations
(40%). These imply that even though the textbook were created in accordance with constructivist learning theory
and a student-centered approach, some elements continued to reflect teacher-centered approaches. This is clearly
evident in the students’ responses to the item, “Teachers’ role in the activities is minimal.” While 38% of the
students disagreed with this item, only 34% of them agreed. However, textbooks should offer opportunities for
students to learn by themselves including gaining, processing, evaluating, and integrating new bits of information
and to acquire the ability to apply these competences in various situations and contexts including learning and
problem solving at home, in an educational process, at work, and in a society (Ceretkové, Sedivy, Molnér, & Petr,
2008).

According to 44% of the students, the topics in the textbook were not arranged in an increasing order of
difficulty. Almost half of the students (47%) explained that the activities encouraged them to take responsibility
for their learning, while 37% stated that the textbook included activities that allowed them to participate in the
lesson actively. Overall, in this section, more than 40% of the students reported disagreement with the
questionnaire items in terms of teaching and learning activities. Their responses appear to indicate that the
teaching and learning activities or processes of the textbook continue to reflect teacher-centered
implementations.

3.3 Students’ Views about the Assessment and Evaluation Activities in the Ninth Grade Biology Textbook

The students’ opinions about the assessment and evaluation activities of the textbook are provided in Table 3.
Ceretkova et al. (2008) asserts that a textbook must contain a sufficient number of standard as well as
non-standard problems or tasks. The problems or tasks provided in the textbook should create sufficient conditions
for a student to gain experience. Problems with sample solutions provided in the textbook influence the
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understanding and acquisition of knowledge related to biology while simultaneously functioning as the means of
teaching the methods for solving biology problems. Therefore, the students were asked whether the textbook
contained suitable assessment and evaluation activities.

Table 3. Students’ views about the assessment and evaluation activities in the ninth grade biology textbook
(n=751)

No Items (I: Disagree; 2: Undecided, 3: Agree) 1(%) 2(%) 3(%)

1 Preparatory activities related to the topics stimulate us to think and make inquiries. 31 33 36
The textbook contains questions or activities that aim to clarify the level of our existing knowledge at

2 . . 35 32 34
the beginning of a new topic.

3 Questions in the textbook are not sufficient to reinforce our learning and understanding of the topics. 35 30 35

4 The textbook contains questions that prompt us to rethink and interpret the relevant information. 26 33 41

5 The textbook contains evaluative questions at the end of each topic or section. 12 16 72

6 The questions provided at the end of each topic or section are not adequate to evaluate if we have 39 )5 16
understood the topic.
The textbook contains questions that encourage us to express our own ideas and experiences. 32 36 32

8 Performance tasks and assignments attract our attention. 50 25 25
Preparatory questions or activities at the beginning of the topics attract our attention. 38 31 32

10 The textbook contains activities enabling us to assess our own learning. 36 33 31

1 The textbook contains different types of questions seeking to evaluate if we have understood the 1 1 37
subjects.

12 The textbook contains performance tasks that we can mentioned in our portfolios. 42 29 29

13 The textbook contains various questions, tasks, or assignments that encourage us to conduct research 28 11 4
and investigation.

14 The textbook contains questions requiring us to interpret the tables, graph, or pictures included within 30 13 37
a topic.

15 We generally face difficulties in answering the questions in the textbook. 49 31 20

In general, the students had balanced views about the assessment and evaluation activities of the biology
textbook. However, more than 40% of the students reported strong views on some items. For example, the
students indicated that the textbooks have different types of questions for measuring their learning and
understanding. They (49%) agreed that they did not face difficulties in answering the questions in the textbook.
This might imply that questions in the textbook were appropriate for the students’ learning level. Of the students,
41% indicated that the textbook contained questions that prompted them to rethink and interpret the relevant
information, while 42% of them indicated that the textbook contained various questions, tasks, or assignments that
encouraged them to conduct research and investigation. These responses might imply that the questions created
opportunities for the students to think, investigate, and interpret knowledge and thus, facilitate their learning and
understanding.

Nearly 40% of the students reported that preparatory activities related to the subjects stimulate us to think and
make inquiries. However, they disagreed with the item, “Preparatory questions or activities at the beginning of the
topics attract our attention” (38%). This might imply that the included preparatory questions or tasks were not
efficient enough to stimulate students to rethink and investigate the topics prior to the classes. On the other hand, a
significant majority of the students (72%) agreed that the textbook contained evaluative questions at the end of
each topic or section, and 39% agreed that the questions provided at the end of each topic or section were adequate
to evaluate if they had understood the topic.

Performance tasks require students to create products or perform tasks to demonstrate their mastery over
particular skills. Performance tasks range from short activities taking only a few minutes to projects culminating
in new products for others inside and outside of the classroom. While 50% of the students indicated that
performance tasks or assignments did not attract their attention, 42% of them disagreed with the item, “The
textbook contains performance tasks that we can mentioned in our portfolios.” These responses might imply that
the textbook did not offer good quality performance tasks or assignments. Constructivist learning environments
treat performance tasks or assignments as indispensable tools to assess and evaluate students’ actual performance
and development, implying that complying textbooks should include performance tasks or assignments. Overall,
the students in general were satisfied with the assessment and evaluation activities in the textbook, although they
were dissatisfied with the preparatory questions or tasks and the performance tasks or assignments.
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3.4 Students’ Views about the Physical Design of the Ninth Grade Biology Textbook

The students’ views about the physical design of the textbook are provided in Table 4. Compared to the other
categories, the highest agreement between students was indicated on questions related to physical design. Almost
all the items in this section of the questionnaire had high agreement scores. For example, 70% of the students
indicated an agreement with the item “The letterpress of the textbook is open, clear, and comprehensible,” while
60% of them disagreed with the item “There are too many typographical errors in the textbook.” Of the students,
over 50% agreed with the items “Punctuation and spelling rules are strictly followed in the text” and “The
textbook uses clear and intelligible language.” Supporting to these views, also, 43% of them disagreed with the
item “There are too many unfamiliar words in the textbook that we cannot understand”. These views were also
supported by the students’ responses to the open-ended questions, such as “The print quality of the textbook is
good” (34 students) and “Writings are quite clear, large-sized and comprehensible” (56 students).

Table 4. Students’ views about the physical design of the ninth grade biology textbook (n=751)

No Items (I: Disagree; 2: Undecided, 3: Agree) 1(%) 2(%) 3(%)
1 Letterpress of the textbook is open, clear, and comprehensible. 16 15 70
2 The size and weight of the textbook is appropriate for us to handle and use. 24 24 53
3 The cover of the textbook is of good quality and is durable. 38 28 34
4 Remarkable, motivating, and vibrant colors are used sufficiently in the textbook. 34 24 42
5 The textbook uses language that has a natural flow and is comprehensible. 31 31 39
6 The textbook is published on good quality paper. 31 27 43
7 Visual materials such as pictures, graphs, figures, and tables are placed appropriately in the 17 28 55
textbook.
8 The textbook uses clear and intelligible language 24 26 50
9 Punctuation and spelling rules are strictly followed in the text. 16 24 60
10 There are too many typographical errors in the textbook. 60 23 17

The colors used of visual materials such as photos, pictures, and tables in the textbook are

. . . 30 27 43
attractive and interesting.

12 There are too many unfamiliar words in the textbook that we cannot understand. 43 31 27
13 Pictures, graphs, figures, and tables in the textbook are appropriate to our learning level. 19 32 49
14 Long sentences are used for presenting information in the textbook. 25 35 40

The students acknowledged the fact that the textbook contained various and appropriate visual elements such as
tables, figures, and pictures. Of the students, 55% indicated that visual materials such as pictures, graphs, figures,
and tables were placed appropriately in the textbook and 49% of them reported that pictures, graph, figures, or
tables in the textbook were appropriate to their learning level. Similarly, examining the high school assessments
across four science disciplines (i.e. biology, chemistry, earth science and physics), LaDue, Libarkin & Thomas
(2015) also found out that graphs, tables and diagrams were the only three types of visual representations that
were common across these science disciplines. While 43% of them agreed that the colors used for visual materials
such as photos, pictures, and tables in the textbook were attractive and interesting, 42% of them indicated that
remarkable, motivating, and vibrant colors were used sufficiently in the textbook. Chen (2017) also reported that
the integration of conceptually relevant visuals in textbooks enables individuals engage more in visualizing
information, constructing mental models and interpreting content. Although 53% of the students agreed with the
item “the size and weight of the textbook is appropriate for us to handle and use”, 101 students wrote as a
response to the open-ended questions in the questionnaire “The textbook is very thick and heavy. Therefore, 1
have difficulties in carrying it. It should be thinner and lighter.” In general, the physical design of the textbook
met the students’ expectations. Supporting all these findings related to physical design of textbooks, Chen (2017)
suggests that publishers should place priorities to explore the possibility of integrating more multimedia features
to tap into more senses for readers like hearing, smell, taste and kinaesthesia. So, it might be created a learning
environment where learners take the identity of scientists to engage in investigating problems, making
hypotheses and evaluating evidence.

4. Conclusions

The study results indicated that a clear majority of the students had positive attitudes towards the textbook. The
textbook was considered sufficient in terms of the quality and number of visual materials. Therefore, textbooks
should have appropriate visual materials to attract students’ attention in order to motivate and help them to learn
better.
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The findings related to the presentation of the textbook topics revealed that the students were not satisfied with
lengthy texts and excessive details, which is not appropriate to constructivist learning theory. The students
expected key points pertinent to university examinations to be provided explicitly. The teaching and learning
activities described in the textbook did not adequately relate to the students’ daily life. According to the
constructivist approach, learned information must be functional and should be transferable to practical
applications. This requires textbooks contain activities that help the students connect their learning to their lived
reality. However, the students also indicated that the teaching and learning activities encouraged them to take
responsibility for their learning; offered different learning environments to them, required them to work in groups,
and attempted to gauge their existing knowledge before starting each unit or topic. All these results are consistent
with constructivist learning and a student-centered approach. Even though the textbook had been prepared in
compliance with constructivist learning theory and a student-centered approach, some elements continued to
reflect teacher-centered approaches. According to the findings, teachers in running continued to play a dominant
role in teaching and learning activities and conducting experiments, thereby reducing students’ control.
Therefore, textbooks should offer opportunities for students to learn more by themselves.

The students were in general satisfied with the assessment and evaluation activities in the textbook even though
the preparatory questions or tasks and the performance tasks or assignments were found to be unsatisfactory. The
performance tasks or assignments in the textbook did not attract the students’ interest. This might mean an
inadequacy of qualified performance papers that could draw their attention.

The physical design of the textbook was found to be satisfactory, although responses to open-ended questions
revealed a demand for a thinner book. Textbook should contain more colorful, attractive, and interesting visuals
appropriate to the topics in the text and be thinner in size.

Overall, although the textbook was written with the purpose of carrying the principles of constructivist learning
theory, it was found that it did not reflect many of those principles. Not conforming to these principles may not
result in effective learning in schools. Therefore, textbook writers should definitely consider and adopt
constructivist approach in preparing effective textbooks.

Concluding, it is imperative that textbook designers learn about students’ views and preferences when designing
and writing new textbooks in order to ensure effective learning. In order to investigate textbook design in further
detail, future studies should be engage in more qualitative research and acquire an understanding of teachers’
views as well. As the reliability coefficient was determined as 0.94, it was proved that the questionnaire
developed by the researchers in this study can be employed in order to determine features of effective textbooks.
This study was limited to only the opinions of ninth graders about the ninth grade biology textbook. Further studies
should also be carried out with higher levels students and textbooks as well in order to determine better the features
of effective textbooks in biology and other subjects.
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