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Abstract

Science textbooks play an important role in making scientific knowledge and applications available to
learners. In most countries, science curriculum expects to cultivate scientifically literate individuals who are
able to use science process skills. Critical analysis of textbooks is therefore crucial to determine whether they
can facilitate this outcome. The purpose of this study is to find out to what extent science process skills are
included in the activities of elementary and middle school science textbooks in Turkey. A total of 304 activities
in six science textbooks were analyzed. A content analysis was employed to determine the frequency and
percentage of science process skills in the activities. The results indicate that observing, collecting information
and data, recording data, and interpreting and drawing conclusions receive the most emphasis in the activities
at all grade levels. Measuring, estimating, predicting, processing and model creating, determining variables,
knowing and using experimental materials and tools, and designing experiments are either the least
frequently found science process skills or are included in none of the activities. This suggests textbooks focus
more on basic science process skills rather than on high-level, causal, and experimental skills.
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Introduction

In order to become scientifically literate individuals, students need science process skills (SPS). SPS have been
defined as “a set of broadly transferable abilities, appropriate to many science disciplines and reflective of the
behavior of scientists” (Padilla, 1990, p. 1). SPS are known as the skills that are used in the procedures of
experiments, scientific investigations, or scientific inquiry (Harlen, 1999). They are intellectual skills that are
used in all scientific disciplines (National Science Teaching Association [NSTA], 2000) and are therefore
essential to learning with understanding in science classes and applying that learning in the greater world.
The effectiveness of SPS in science learning has been emphasized in several studies (Chang & Weng, 2000;
Turpin & Cage, 2004). By practicing SPS, students learn science more easily, take responsibility for their own
learning, and learn research methods (Karamustafaoglu, 2003). SPS help students to develop higher-order
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thinking, so that they have meaningful learning experiences (Lee et al., 2002). Thus, science education should
aim to develop individuals’ SPS (Harlen, 2000).

In most countries, textbooks still play a crucial role in guiding teachers and developing students’ SPS. This
study aims to determine the extent to which SPS are included in the activities of elementary and middle
school science textbooks in Turkey. Textbooks are crucial to education, reflecting how curriculum is
implemented in practice. They affect teachers’ decisions on which strategies and techniques should be used in
teaching the content (Caravita et al., 2008; Lee & Catling, 2015). Developing textbooks as teaching sources is
considered one of the basic and effective ways to revise and apply required practices (Graves & Murphy,
2000). Textbooks are therefore still considered important teaching materials in primary and secondary school
education (Chakraborty & Kidman, 2021; Lee et al., 2020).

Textbooks are written in accordance with themes, objectives, content, and outcomes stated in the current
curriculum. One of the aims of the Turkish science curriculum that was renewed in 2018 is “Helping the
students to understand how scientific knowledge is created by scientists, and how this knowledge is used in
new research” (Ministry of National Education [MoNE], 2018, p. 9). Following from that, two learning areas
(knowledge and skills) were determined necessary for the science course, and they were divided into sub-
areas. The sub-areas of knowledge are defined as knowledge of creatures and life, matter and nature, physical
events, and earth and universe. The sub-areas of skills are science process skills (SPS), engineering and design
skills, and life skills. SPS were clearly listed in the curriculum published in 2005 and were also emphasized in
the 2018 curriculum. These SPS are observing, determining variables, comparing-classifying, designing
experiments, recognizing and using experimental materials and tools, measuring, collecting information and
data, recording data, data processing and model creating, making inferences, estimating, predicting,
interpreting and drawing conclusions, and presenting findings (MoNE, 2005, 2018).

In Turkish curriculum, SPS were classified into three categories: planning and starting, practicing, and
analyzing and drawing conclusions. Planning and starting includes observing, comparing-classifying, making
inferences, estimating, predicting, and determining variables; practicing includes designing experiments,
recognizing and using experimental materials and tools, measuring, collecting information and data, and
recording data; analyzing and drawing conclusions includes data processing and model creating, interpreting
and drawing conclusions, and presenting findings (MoNE, 2005). In this study, this classification was used to
analyze and discuss the extent to which elementary and middle school science textbooks include SPS.

Literature Review

Science textbooks play an important role in making scientific knowledge available to learners (Villaverde,
2003). Analysis and evaluation of textbooks based on several dimensions are needed in order to use textbooks
appropriately and so to reach the purpose of education (Dikmenli, 2015). In the literature, science textbooks
have been analyzed from different perspectives, such as the nature of science (Ali et al., 2017; Chiappetta &
Fillman, 2007; Ramnarain & Padayachee, 2015; Vesterinen et al., 2013), history (Ma & Wan, 2017), culture
(Balfakih, 2013; BouJaoude & Noureddine, 2020), linguistics (Dimopoulos et al.,2005; Eltinge & Roberts,
1993), visuals (Giiltekin & Nakiboglu, 2015; Postigo & Lopez-Manjon, 2019; Stylianidou & Ogborn, 2002),
misconceptions (Kaltak¢i-Giirel & Eryllmaz, 2013; King, 2010; Sanger & Greenbowe, 1999), Bloom’s
taxonomy (Akcay et al., 2018; Zorluoglu et al., 2021), and environmental education (Salmani et al., 2015;
Sharma & Buxton, 2015).

In a national context, Turkish middle school science textbooks have been analyzed for SPS. In general, studies
reported the most and the least frequent SPS in either one unit of the textbook or in the activities of all units.
Aslan (2015) found that activities in science textbooks mostly included skills that are used to plan or start a
scientific process. Skills such as determining, changing, and controlling variables were either the least
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frequent or not included at all. Similarly, other studies found that basic skills were most often included in
activities. For instance, Oztiirk and Karademir’s (2017) study indicated that an activity related to the excretory
system prepared for the fifth-grade science applications course included observing, measuring, classifying,
recording data, identifying variables, interpreting and drawing conclusions, and presentation skills. They also
stated that students’ SPS were improved through engaging in this activity, so they recommended the activity
as a good example for teachers to use to improve students’ SPS. In another study, Sahin et al. (2016)
determined that some SPS used during the implementation of activities in one unit of the textbook were
different from the SPS that are specified for that unit in the curriculum. They found that SPS such as
interpretation and conclusion, estimation, inference, comparison, classification, collecting information, and
presentation were used in the activities, although the curriculum did not specify them for these activities in
the textbook. This suggests that SPS used in the implementation of activities could be more than those
expected in the curriculum. In addition, studies indicated that as grade level progresses from sixth to eighth,
the close-ended nature of basic skills increased in the textbooks (Yildiz-Feyzioglu & Tatar, 2012) and that
observation and data collection were the most frequent skills in fifth-grade science textbook activities (Ceger
& Aydogdu, 2017).

In the international literature, as well, science textbooks have been analyzed for SPS. For instance,
Antrakusuma et al. (2017) analyzed three Indonesian chemistry textbooks, and the results showed that while
observing, predicting, classifying, applying, planning experiments, manipulating materials and equipment,
finding conclusions, and communicating were the most frequent SPS, asking questions and hypothesizing
were not included. Similarly, Chakraborty and Kidman (2021) found that the Bangladeshi science textbooks
they examined mostly included observing, recording data, and communication skills, but did not include
questioning and constructing arguments skills. Another study conducted in Lebanon indicated that basic
skills were included more than integrated skills. In addition, while observing and inferring were the most
prominent skills, designing experiments, formulating models, and using numbers were the least prominent
(Zeitoun & Hajo, 2015). Aziz and Zain’s (2010) study of Yemeni physics textbooks indicated similar results.
The three textbooks they considered focused more on basic SPS than on integrated SPS. Observing,
experimenting, interpreting data, and defining operations were the most frequently found integrated SPS, but
measuring, predicting, and hypothesizing were not included in some textbooks. Another study of Korean
physics textbooks showed that constructing explanations and designing solutions were the most widely used
SPS, whereas asking questions and defining problems were scarcely used (Lee & Choi, 2018).

Purpose and Rationale of the Study

Elementary school science in Turkey includes the third and fourth-grade levels. Studies that have been
conducted on SPS in Turkish science textbooks so far have analyzed middle and high school science textbooks
but not the third- and fourth-grade textbooks. Besides, these studies were carried out before the science
curriculum was renewed in 2018. In Turkey, textbooks are approved for a period of 5 years, so elementary and
middle school textbooks that were written before the 2018 curriculum was implemented are not currently in
use. The textbooks selected for this study were published after 2018 and are currently in use in elementary
and middle schools. Their learning objectives, content, and themes are different from those of textbooks
published before the current curriculum. Since science education aims to cultivate scientifically literate
individuals, a study is required to find out the extent to which the curriculum is reflected in current textbooks.
This research therefore aimed to find out to what extent SPS are included in elementary and middle school
science textbook activities and how they are represented. I hope that this research will make an important
contribution to the arrangement and development of elementary and middle school science textbooks yet to
be written and published. Additionally, findings regarding which SPS are included or ignored in these
activities, as well as the recommendations made based on the results of this research and international
studies, offer insights into issues that should be considered in the development of science textbooks in other
countries. This research attempts to provide an answer to the following research question:
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1. To what extent are SPS included in the activities of elementary and middle school science textbooks in
Turkey?

Methods
Research Design

In this research, document analysis was used to provide in-depth information about the extent to which SPS
are represented in activities in Turkish elementary and middle school science textbooks. Document analysis is
used for reviewing and evaluating documents to provide empirical evidence for research problems (Corbin &
Strauss, 2008), and it can be used as a single method in a study or as one of the components of a mixed
methods study (Bowen, 2009; Frey, 2018).

The Science Textbooks and Analysis of the Activities

The activities in two elementary (third—fourth grades) and four middle school (fifth—eighth grades) science
textbooks were analyzed for this study. The science textbooks were prepared in accordance with the science
curriculum approved by the Ministry of National Education in 2018. They are still used in primary and middle
schools in Turkey. Each textbook included seven units and each unit included a different number of activities,
as can be seen in the findings section. Textbooks published before the curriculum change were not selected,
since they are not currently in use in the schools.

The activities in the textbooks were analyzed based on the SPS required in the 2018 science education
curriculum. These are: observing, comparing-classifying, making inferences, predicting, estimating,
determining variables, designing experiments, recognizing and using experimental materials and tools,
collecting information and data, recording data, measuring, data processing and model creating, interpreting
and drawing conclusions, and presenting findings (MoNE, 2005, 2018). The science education curriculum
provided the learning objectives for each science process skill. Those learning objectives include actions
students should take in practicing the SPS. Based on those objectives, definitions were created for each SPS
and used in the categorization of the activities. The definitions and example expressions from the activities for
each science process skill can be seen in Table 1.

Journal of Educational Research and Practice 126



Table 1. SPS, Definitions, and Example Expressions From the Activities (MoNE, 2005)
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Category SPS Definition Example expressions
Observation Using five senses in observation to determine the =~ Observe ... entities around you.
physical properties of the objects and events. Close your eyes and try to feel what ... .
Comparison- Classifying objects or events through Classify the substances listed above ....
classification identification of their qualitative and quantitative  [g there a difference between the ... .

Planning and

properties. Comparing objects or events through
identification of similarities and differences
between their properties.

Making inferences

Providing meaningful explanations for the reasons
of observed events.

Please explain the reasons for ... ?
Please explain why ... ?

startin
8 Prediction Proposing ideas about possible future outcomes Indicate what effects ... will have on ... .
based on observation, inference, or
experimentation.
Estimation Proposing ideas about approximate values for At the end of fifteen minutes, estimate the
quantities of objects or events. temperature values ... .
Estimate what will be the value of ... .
Determining Identifying dependent, independent, and Explain the dependent, independent, and controlled
variables controlled variables in a given event. variables ... .
Designing Proposing an experimental design in order to test  How can you prove that ... ?
experiments a prediction. Show the experiment you should do for ... .
Recognizing and Selecting and using materials and tools in order to  Use the listed materials ... .
using experimental do an experiment in an appropriate way under the  Use the beaker to boil ... .
materials and tools  supervision of the teacher.
Measuring Recognizing and using simple measuring toolsto ~ Measure the value of ... .
determine magnitudes and sizes in appropriate Use the dynamometer to measure ... .
.. units.
Practicing

Information and
data collection

Collecting information and data using
observation, experimentation, or printed or
technological sources.

Observe the water ... and record ... temperature
values ... .

Recording data

Recording the data obtained through observations
and experiments by using different written or
visual forms.

Observe ... around you and write them in the table
below. Record the values ... .
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Category SPS Definition

Example expressions

Data processing Analyzing the data obtained from experiments
and model creating and observations in different quantitative ways,
using visuals, and creating models.

Draw a temperature—time graph ... .
Prepare a model based on ... .

Analyzingand  Interpretation and Interpreting data and models and expressing
drawing drawing conclusion conclusions based on the patterns and
conclusion relationships in the findings.

Explain how there is a relationship between ... .
How the .... changed in this situation/experiment

Presenting findings Presenting and sharing the results of the
observations and experiments by using oral,
written, and/or visual materials.

Present your work/experiment ... .
Share the observation results with ... .

In the analysis, each sentence in the activities was read carefully, and the actions that students should take in these sentences were compared with the definitions of
SPS. The actions that correspond to the definitions were categorized under the appropriate SPS. The pre-determined categories were the SPS outlined in the
science curriculum. After examining and categorizing each activity, frequency values and percentages were calculated for all the skills.

Two different methods were followed to ensure the reliability of the analysis. First, the researcher categorized the content in all the activities again one month after
the first categorization. The comparison indicated that there is 95% similarity between the two analyses. Second, 10% of the data units were randomly selected for
intercoder reliability (O’Connor & Joffe, 2020). Since there are 304 activities in this study, a total of 30 activities (five activities from each textbook) were randomly
selected and categorized by another researcher, who has a PhD in science education. The reliability coefficient was found to be 0.92, suggesting there is perfect
agreement between the categorization of both researchers (Landis & Koch, 1977). Inconsistencies between the categorization of both researchers were discussed,

resolved, and required revisions were made in all the analyses.
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Results

SPS in the Third-Grade Science Textbook Activities
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There are seven units and 41 activities in the third-grade science textbook. The activities include 172 SPS. The
analysis indicates that observing, collecting information and data, recording data, interpreting, and drawing
conclusions, are the most frequent SPS. Comparing—classifying, measuring, making inferences, estimating,
predicting, data processing and model creating, and presenting findings are the least frequent SPS. Predicting
is present in only one of the science activities. Determining variables, recognizing and using experimental
materials and tools, and designing experiments are not present in the activities (Table 2).

Table 2. Frequencies of SPS in the Third-Grade Science Textbook Activities
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Total 36 13 3 1 10 1 27 20 4 30 O 0o (o} 8
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SPS in the Fourth-Grade Science Textbook Activities

There are seven units and 40 activities in the fourth-grade textbook. The activities include 185 SPS. The
analysis indicates that observing, comparing—classifying, collecting information and data, recording data,
interpreting and drawing conclusions, are the most frequent SPS. Measuring, making inferences, estimating,
predicting, data processing and model creating, recognizing and using experimental materials and tools,
designing experiments, and presenting findings are the least frequent SPS. Predicting is present in only one of
the science activities. Determining variables is not present in the activities (Table 3).

Table 3. Frequencies of SPS in the Fourth-Grade Science Textbook Activities
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SPS in the Fifth-Grade Science Textbook Activities

There are seven units and 69 activities in the fifth-grade textbook. The activities included 242 SPS. The
analysis indicates that observing, comparing—classifying, making inferences, collecting information and data,
recording data, and interpreting and drawing conclusions are the most frequent SPS. Measuring, estimating,
predicting, data processing and model creating, determining variables, recognizing and using experimental
materials and tools, designing experiments, and presenting findings are the least frequent SPS. In addition,
predicting is present in only one of the science activities (Table 4).

Table 4. Frequencies of SPS in the Fifth-Grade Science Textbook Activities
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SPS in the Sixth-Grade Science Textbook Activities

There are seven units and 42 activities in the sixth-grade textbook. The activities include 193 SPS. The
analysis indicates that observing, comparing—classifying, collecting information and data, recording data,
interpreting and drawing conclusions, and presenting findings are the most frequent SPS. Measuring, making
inferences, estimating, predicting, data processing and model creating, determining variables, recognizing
and using experimental materials and tools, and designing experiments are the least frequent SPS (Table 5).

Table 5. Frequencies of SPS in the Sixth-Grade Science Textbook Activities
SPS
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Total 26 19 6 7 9 2 35 17 13 32 2 7 2 16
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SPS in the Seventh-Grade Science Textbook Activities

There are seven units and 42 activities in the seventh-grade textbook. The activities include 189 SPS. The
analysis indicates that observing, comparing-classifying, collecting information and data, recording data,
interpreting and drawing conclusions, and presenting findings are the most frequent SPS. Measuring, making
inferences, estimating, data processing and model creating, determining variables, and recognizing and using
experimental materials and tools are the least frequent SPS. Determining variables is present in only one of
the activities. In addition, predicting and designing experiments are not present in the activities (Table 6).

Table 6. Frequencies of SPS in the Seventh-Grade Science Textbook Activities
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SPS in the Eighth-Grade Science Textbook Activities

There are seven units and 70 activities in the eighth-grade textbook. The activities include 286 SPS. The
analysis indicates that observing, comparing—classifying, making inferences, collecting information and data,
interpreting and drawing conclusions, and presenting findings are the most frequent SPS. Measuring,
estimating, predicting, recording data, data processing and model creating, determining variables, recognizing
and using experimental materials and tools, and designing experiments are the least frequent SPS. In
addition, predicting is not present in the activities. Determining variables and designing experiments are
present in only one of the activities (Table 7).

Table 7. Frequencies of SPS in the Eighth-Grade Science Textbook Activities
SPS
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Electric Charge and Energy 5 0] O 3 0 O 4 1 2 4 0 O 0 5
Total 390 28 15 24 6 0 46 16 16 48 1 12 1 34

SPS in the Activities of All Grade Levels

As seen in Table 8, observing, collecting information and data, and interpreting and drawing conclusions are
the most frequent SPS in all grades. While the percentage of observing starts to decrease in the sixth grade,
the percentages of collecting information and data and interpreting and drawing conclusions do not show a
dramatic change from elementary to middle school. In addition, although recording data is among the most
frequent skills in the third and fourth grades, its percentage starts to decrease in the fifth-grade textbook.

The analysis also indicates that although comparing—classifying, measuring, making inferences, data
processing and model creating, and presenting findings are among the least frequent skills in elementary
textbooks, their percentages increase in middle school textbooks. Similarly, the percentage of recognizing and
using experimental materials and tools increases in middle school, but very little, and it is still one of the least
frequent skills in all grade levels. Percentages of determining variables, designing experiments, estimating,
and predicting, are the lowest in both elementary and middle school textbooks.
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Table 8. The Percentages and Frequencies of SPS in Each Grade Level

SPS 3rd grade 4thgrade 5thgrade 6thgrade 7thgrade  8th grade

21% 21% 20% 13% 14% 14%

Observing (36) (38) (49) (26) (26) (39)

8% 8% 10% 10% 12% 10%

Comparing-classifying (13) (15) (25) (19) (23) (28)

6% 5% 9% 4% 4% 8%

Planning Making inferences (11) (10) (21) ()] (8) (24)
and starting 6% 2% 2% 5% 3% 2%
Estimating (10) (3) (6) (9) (5) (6)

1% 1% 0.4% 1% 0% 0%

Predicting (1) (1) (1) (2) (0) (0)

0% 0% 1% 1% 1% 0%

Determining variables (o) (o) (2) (2) (1) (0)

Collecting information and 16% 18% 17% 18% 17% 16%

data (27) (34) (40) (35) (32) (46)

17% 14% 9% 9% 7% 6%

Recording data (29) (26) (21) (17) (14) (16)

2% 4% 6% 3% 4% 5%

Practicing Measuring (3) @) (14) (6) (8) (15)
Recognizing and using 0% 2% 2% 4% 3% 4%

experimental materials (0) (3) (6) () (6) (12)

and tools
0% 1% 1% 1% 0% 0,35%

Designing experiments (0) (2) (3) (2) (0) (1)

Interpreting and drawing 17% 15% 12% 17% (32) 16% 17%
Analyzing conclusion (30) (28) (28) (31) (48)
and 5% 7% 4% 8% 13% 12%
drawing Presenting findings (8) (13) (9) (16) (24) (34)
conclusion T, processing and model 2% 3% 7% 7% 6% 6%
creating (4) (5) (17) (13) (11) (16)

Discussion and Conclusion

SPS are important to cultivating scientifically literate individuals. Since textbooks reflect how the curriculum
is implemented in practice, in this study, content analysis was used to find out to what extent elementary and
middle school science textbooks include the SPS required by the 2018 Turkish curriculum. As stated earlier,
the Turkish curriculum classifies SPS in three categories: planning and starting, practicing, and analyzing and
drawing conclusions. Planning and starting includes observing, comparing-classifying, making inferences,
estimating, predicting, and determining variables; practicing includes designing experiments, recognizing and
using experimental materials and tools, measuring, collecting information and data, and recording data;
analyzing and drawing conclusions includes data processing and model creating, interpreting and drawing
conclusions, and presenting findings (MoNE, 2005).

The results of this study indicate that SPS in in the third-grade textbook in the planning and starting category
are, ordered from the highest frequency to the lowest, observing, comparing—classifying, making inferences,
estimating, predicting, and determining variables. Interestingly, this order is the same in all the other grade
levels, suggesting that science textbooks order their emphasis on SPS similarly in different grade levels. This
conclusion is the same for the SPS in the practicing and analyzing and drawing conclusions categories. At all
grade levels, from the highest to the lowest frequency, SPS in the practicing category are ordered thus:
collecting information and data, recording data, measuring, recognizing and using experimental materials and
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tools, and designing experiments. At all grade levels, in the analyzing and drawing conclusions category, from
highest to lowest frequency, SPS are ordered thus: interpreting and drawing conclusions, presenting findings,
and data processing and model creating.

The results of this study also indicate that the skills of observing, comparing-classifying, collecting
information and data, and interpreting and drawing conclusions are emphasized the most in the activities of
all grades. This suggests that the planning and starting, practicing, and analyzing and drawing conclusions
categories are all represented with at least one SPS that is emphasized the most in the activities of elementary
and middle school science textbooks. Yildiz-Feyzioglu and Tatar’s (2012) study showed similar results. They
found that Turkish middle school science textbooks focused most on observing, collecting information and
data, recording data, and interpretation.

The present study shows that estimating, predicting, determining variables, recognizing and using
experimental materials and tools, designing experiments, and processing and model creating are emphasized
the least in the activities of all grade levels. Although making inferences is emphasized more in the fifth and
eighth grades, it is still among the least emphasized skills in the other grade levels. This suggests that some of
the SPS in all three categories are less emphasized in textbook activities. Especially, the following SPS in the
planning and practicing categories are much less involved in the activities: predicting, determining and
controlling variables, designing experiments, and recognizing and using experimental materials and tools.
Since Cepni et al. (1997) state that these skills are used to conduct experiments, it can be concluded that
experimental skills are rarely included in the activities of not only elementary school textbooks, but also
middle school textbooks in this study. Similar results were found in Akc¢ay’s (2011) study. They found that the
activities in seventh-grade Turkish science textbooks included less causal and experimental skills. High school
science textbooks also have a similar trend in science process skills. For instance, Sen and Nakiboglu (2012)
determined that prediction, measuring, experiment verification, data processing and modeling, determining
variables, and designing experiments were the least frequent skills in the activities of Turksish high school
chemistry textbooks. Based on those these findings, it is recommended that in the science textbooks, more
emphasis must be placed on the causal and experimental SPS that will enable students to engage in more
complex practices of doing science.

Moreover, this study indicates that most of the activities involving experiments do not require students to
actually design an experiment and determine variables; instead, they only encourage them to conduct an
experiment. This is why the skill of recognizing and using experimental materials and tools, which is normally
used in both conducting and designing experiments, is identified in more activities, as opposed to the skills of
designing experiments and determining variables. Designing an experiment requires students to propose an
experimental design in order to test a prediction. The activities in the textbooks, however, provide the
students with all the materials rather than requiring students to propose an experimental design themselves.
They require students to follow all the presented steps, one by one, from the beginning to the end of the
activity, without encouraging them to think of how they could design an experiment to reach results. Of
course, in class applications, teachers may encourage students to design experiments. Depending on teachers’
abilities and teaching strategies, they can revise the application of the activities. Since this study does not
explore classroom applications, it is recommended that, in the future, research science classrooms should be
observed to see whether and how teachers revise their application of activities.

One of the interesting results of this study is that although measuring is one of the important SPS in the
practicing category, low emphasis is given to it in all grade levels. Few activities in this study required students
to use simple measurement tools and express magnitudes in units. This is true in other countries. Previous
studies indicate that measuring was among the least frequent skills in third-, fourth- and fifth-grade
Bangladeshi science textbooks (Chakraborty & Kidman, 2021) and was even neglected in an 11th-grade
Yemeni physics textbook (Aziz & Zain, 2010). This suggests there is a general tendency to place low emphasis
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on the skill of measuring in science textbooks used in various countries. I, therefore, suggest that textbook
writers should place more emphasis on this skill, since it is also important in the development of other SPS,
such as collecting and analyzing data.

The results of this study also indicate that, while the emphasis given to observing and recording data skills
starts to decrease in the activities of sixth- and fifth-grade textbooks respectively, data processing and model
creating and presentation skills start to receive more emphasis in the fifth and seventh grades, respectively. In
other words, two skills in the planning and starting and practicing categories lose emphasis, but two skills in
analyzing and drawing conclusions receive more emphasis in middle school. As it is known, an investigation
process starts with using skills in the planning and starting category, continues with using skills in the
practicing category, and ends with using skills in the analyzing and drawing conclusion category. Therefore, it
is recommended that the emphasis given to the skills in these respective categories be increased gradually
from elementary to middle school. Skills in planning and starting can be emphasized more in the third and
fourth grades, skills in the practicing category can be emphasized more in the fifth and sixth grades, and skills
in the analyzing and drawing conclusions category can be emphasized more in the seventh and eighth grades.
The present study shows that SPS in those three categories are not gradually emphasized as the grade level
increases. Although presenting findings increases in the seventh grade, this is not true for other skills in those
three categories.

The results of this research and previous studies indicate that activities in science textbooks focus on some
SPS less than on others. Some SPS are not included in the activities at all. Although it is not an expectation to
place the same level of emphasis on all SPS, some level of emphasis on each SPS is expected. Therefore,
textbooks should be designed in a way to improve all the skills that are used in science activities. Of course,
textbooks are not the only way to improve students’ skills, but they are important sources of education, since
they help to implement the curriculum in practice (Graves & Murphy, 2000), and they provide teachers with
strategies and techniques that should be used in teaching the content (Caravita et al., 2008; Lee & Catling,
2020). Preparation of science textbooks is clearly crucial to cultivating scientifically literate individuals. The
results of the study suggest that science textbook writers must be concerned with meeting the expectations
and objectives of a given curriculum. In the preparation of activities especially, writers should take care to
include all SPS required by the curriculum, so as to engage students in those skills at a sufficient level. These
activities should be reviewed carefully to determine whether there is a lack of emphasis among the SPS and, if
so, revised to ensure they satisfy all requirements.

Limitations

The findings of this study are limited to elementary and middle school textbooks. Future research can
evaluate high school science textbooks in Turkey prepared according to the 2018 curriculum. Comparative
analysis of science textbooks belonging to the same grade levels in different countries and the extent to which
they contain SPS can be performed using the same criteria. A more general judgment could thereby be made
regarding tendencies for inclusion of SPS in science textbooks around the world.

Declaration
The author declares that there is no conflict of interest.

This article does not contain any studies with human or animal participants.

Journal of Educational Research and Practice 137



Ozalp, 2023

References

Akcay, N. O. (2011). llkoégretim 7. simif fen ve teknoloji ders kitabindaki iinite etkinliklerinin bilimsel siire¢
becerileri yoniinden incelenmesi [Investigation of the activity in units of primary 7th grade science and
technology textbooks in terms of science process skills]. Ekev Academic Review, 15(46), 477—488.

Akcay, B., Akcay, H., & Inaltekin, T. (2018). Content analysis of science textbooks’ evaluation questions based
on physics, chemistry, biology, environment and astronomy subject area by Bloom’s taxonomy. The
Eurasia Proceedings of Educational and Social Sciences, 9, 71—78.

Alj, I., Akhter, N., & Nawaz, M. (2017). Critical analysis of general science textbooks for inclusion of the nature
of science used at elementary level in Khyber Pakhtunkhwa. Journal of Educational Research, 20(1),
113—131. https://www.prdb.pk/article/critical-analysis-of-general-science-textbooks-for-inclusion-8204

Antrakusuma, B., Masykuri, M., & Ulfa, M. (2017). Analysis science process skills content in chemistry
textbooks grade XI at solubility and solubility product concept. International Journal of Science and
Applied Science: Conference Series, 2(1), 72—78. https://doi.org/10.20961/ijsascs.v2i1.16682

Aslan, O. (2015). How do Turkish middle school science coursebooks present the science process skills?
International Journal of Environmental & Science Education, 10(6), 829—843.
https://files.eric.ed.gov/fulltext/EJ1082094.pdf

Aziz, M. S., & Zain, A. N. (2010). The inclusion of science process skills in Yemeni secondary school physics
textbooks. European Journal of Physics Education, 1(1), 44—50. http://www.eu-
journal.org/index.php/EJPE/article/view/128

Balfakih, N. (2013). Science textbook analysis based on UAE social and cultural background. International
Journal of Pedagogy and Curriculum 19(1), 1—19. https://doi.org/10.18848/2327-
7963/CGP/v19i01/48850

Boujaoude, S., & Noureddine, R. (2020). Analysis of science textbooks as cultural supportive tools: The case of
Arab countries. International Journal of Science Education, 42, 1108—1123.
https://doi.org/10.1080/09500693.2020.1748252

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative Research Journal,
9(2), 27—40. https://doi.org/doi:10.3316/QRJ0902027

Caravita, S., Valente, A, Luzi, D., Pace, P., Khalil, I., Berthou, G., Valanides, N., Kozan-Naumescu, A., &
Clément, P. (2008). Construction and validation of textbook analysis grids for ecology and
environmental education. Science Education International, 19(2), 97—116.

Ceger, B., & Aydogdu, C. (2017). Besinci sinif fen bilimleri kitabinin laboratuvar giivenligi, kazanimlar ve
bilimsel siire¢ becerileri a¢isindan incelenmesi [Investigation of the fifth-grade science library in
terms of laboratory safety, acquisition and scientific process skills]. Eskisehir Osmangazi University
Turkic World Application and Research Center (ESTUDAM) Education Journal, 2(2), 12—34.

Chakraborty, D., & Kidman, G. (2021). Inquiry process skills in primary science textbooks: Authors and
publishers’ intentions. Research in Science Education, 51(1), 1-16. https://doi.org/10.1007/s11165-
021-09996-4

Chang, C., & Weng, Y. (2000). Exploring interrelationship between problem-solving ability and science
process skills of tenth-grade earth science students in Taiwan. Chinese Journal of Science Education,
8(1), 35-56.

Chiappetta E. L., & Fillman, D. (2007). Analysis of five high school biology textbooks used in the United States

for inclusion of the nature of science. International Journal of Science Education 29(15), 1847—1868.
https://doi.org/10.1080/09500690601159407

Journal of Educational Research and Practice 138


https://www.prdb.pk/article/critical-analysis-of-general-science-textbooks-for-inclusion-8204
https://doi.org/10.20961/ijsascs.v2i1.16682
https://files.eric.ed.gov/fulltext/EJ1082094.pdf
http://www.eu-journal.org/index.php/EJPE/article/view/128
http://www.eu-journal.org/index.php/EJPE/article/view/128
https://doi.org/10.18848/2327-7963/CGP/v19i01/48850
https://doi.org/10.18848/2327-7963/CGP/v19i01/48850
https://doi.org/10.1080/09500693.2020.1748252
https://doi.org/doi:10.3316/QRJ0902027
https://doi.org/10.1007/s11165-021-09996-4
https://doi.org/10.1007/s11165-021-09996-4
https://doi.org/10.1080/09500690601159407

Ozalp, 2023

Corbin, J., & Strauss, A. (2008). Basics of qualitative research: Techniques and procedures for developing
grounded theory (3rd ed.). Sage Publications.

Cepni, S., Ayas, A., Johnson, D., & Turgut, M. F. (1997). Fizik 6gretimi [Physics teaching]. Yiiksek Ogretim
Kurumu/Diinya Bankas: Milli Egitimi Gelistirme Projesi Hizmet Oncesi Ogretmen Egitimi [Council of
Higher Education/World Bank National Education Development Project Pre-Service Teacher Education].

Dikmenli, M. (2015). A study on analogies used in new ninth grade biology textbook. Asia-Pacific Forum on
Science Learning and Teaching, 16(1), 1—20.

Dimopoulos, K., Koulaidis, V., & Sklaveniti, S. (2005). Towards a framework of socio-linguistic analysis of
science textbooks: The Greek case. Research in Science Education, 35, 173—195.
https://doi.org/10.1007/s11165-004-8162-7

Eltinge, E. M., & Roberts, C. W. (1993). Linguistic content analysis: A method to measure science as inquiry in
textbooks. Journal of Research in Science Teaching, 30(1), 65—83.
https://doi.org/10.1002/tea.3660300106

Frey, B. B. (2018). The Sage encyclopedia of educational research, measurement, and evaluation. Sage
Publications, Inc.

Graves, N., & Murphy, B. (2000). Research into geography textbooks. In A. Kent (Ed.), Reflective practice in
geography teaching (pp. 228-237). Sage Publications.

Giiltekin, C., & Nakiboglu, C. (2015). Ortadgretim kimya ders kitaplarinin grafikler ve grafiklerle ilgili
aktiviteler agisindan incelenmesi [Analysis of high school chemistry textbooks in terms of graphs and
graph-related activities]. Dumlupinar University Journal of Social Sciences, 43, 211—222.

Harlen, W. (1999). Purposes and procedures for assessing science process skills. Assessment in Education,
6(1), 129—144. https://doi.org/10.1080/09695949993044

Harlen, W. (2000). Teaching, learning and assessing science 5-12 (3rd ed.). Paul Chapman Publishing.

Kaltakei-Giirel, D., & Eryillmaz, A. (2013). A content analysis of physics textbooks as a probable source of
misconceptions in geometric optics. Hacettepe University Journal of Education, 28(2), 234—245.
http://efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/179-published.pdf

Karamustafaoglu, S. (2003). “Maddenin I¢ Yapisina Yolculuk” tinitesi ile ilgili basit arac¢ gereclere dayah
rehber materyal gelistirilmesi ve ogretim siirecindeki etkililigi [ Developing guide material based on
simple tools related to the unit “Travel to Inner Structure of Matter” and its effectiveness on teaching
process] [Unpublished doctoral dissertation]. Karadeniz Technical University.

King, C. J. H. (2010). An analysis of misconceptions in science textbooks: Earth science in England and
Wales. International Journal of Science Education, 32(5), 565—601.
https://doi.org/10.1080/09500690902721681

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for categorical data.
Biometrics, 33, 159. https://doi.org/10.2307/2529310

Lee, A. T., Hairston, R. V., Thames, R., Lawrence, T., & Herron, S. S. (2002). Using a computer simulation to
teach science process skills to college biology and elementary majors. Bioscene, 28(4), 35—42.

Lee, J., & Catling, S. (2015). Some perceptions of English geography textbook authors on writing textbooks.
International Research in Geographical and Environmental Education, 25(1), 1—18.
http://dx.doi.org/10.1080/10382046.2015.1106204

Lee, J., Catling, S., Kidman, G., Bednarz, R., Krause, U., Martija, A. A., Ohnishi, K., Wilmot, D., & Zecha, S.
(2020). A multinational study of authors’ perceptions of and practical approaches to writing

Journal of Educational Research and Practice 139


https://doi.org/10.1007/s11165-004-8162-z
https://doi.org/10.1002/tea.3660300106
https://doi.org/10.1080/09695949993044
http://efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/179-published.pdf
https://doi.org/10.1080/09500690902721681
https://doi.org/10.2307/2529310
http://dx.doi.org/10.1080/10382046.2015.1106204

Ozalp, 2023

geography textbooks. International Research in Geographical and Environmental Education, 30(1),
54—74, https://doi.org/10.1080/10382046.2020.1743931

Lee, J., & Choi, H. (2018). Science practices included in inquiry activities of physics I textbooks for the 2015
revised science curriculum. New Physics Sae Mulli, 68(9), 985—993.
http://dx.doi.org/10.3938 /NPSM.68.985

Ma, Y., & Wan, Y. (2017). History of science content analysis of Chinese science textbooks from the perspective
of acculturation. Science & Education, 26(6), 669—690. https://doi.org/10.1007/S11191-017-9914-2

Martin, D. J. (1997). Elementary science methods: A constructivist approach. (E. J. O’Connor & T. Coleman,
Eds.). Delmar Publishers.

Ministry of National Education (2005). Science and technology curriculum (4th and 5th grades). Ministry of
National Education Publishing.

Ministry of National Education. (2018). Science education curriculum (primary and middle school 3., 4., 5.,
6., 7., 8th grades). Ministry of National Education Publishing.

Monhardt, L., & Monhardt, R. (2006). Creating a context for the learning of science process skills through
picture books. Early Childhood Education Journal, 34, 67—71. https://doi.org/10.1007/s10643-006-
0108-9

National Research Council (2012). A Framework for K—12 science education: Practices, crosscutting
concepts, and core ideas. National Academy Press. https://www.nap.edu/catalog/13165/a-
framework-for-k-12-science-education-practices-crosscutting-concepts

National Science Teachers Association (2000). The nature of science [Position statement].
http://www.nsta.org/about/positions/natureofscience.aspx.

O’Connor, C., & Joffe, H. (2020). Intercoder reliability in qualitative research: Debates and practical
guidelines. International Journal of Qualitative Methods, 19, 1-13.
https://doi.org/10.1177/1609406919899220

Oztiirk, Z., & Karademir, E. (2017). Bilim uygulamalar dersi kapsaminda gerceklestirilen etkinligin bilimsel
siirec becerileri ve yasam becerileri baglaminda incelenmesi [Investigation of scientific process skills
and life skills within the scope of science applications course]. Journal of Education in Eskisehir
Osmangazi University Turkic World Apply and Research Center, 2(2), 64—73.

Padilla, M. J. (1990). Science process skills. National Association of Research in Science Teaching Publication:
Research Matters—to the Science Teacher (9004). https://narst.org/research-matters/science-
process-skills

Postigo, Y., & Lopez-Manjon, A. (2019). Images in biology: Are instructional criteria used in textbook image
design? International Journal of Science Education, 41(2), 210—229.
https://doi.org/10.1080/09500693.2018.1548043

Ramnarain, U., & Padayachee, K. (2015). A comparative analysis of South African life sciences and biology
textbooks for inclusion of the nature of science. South African Journal of Education 35(1), 1—8.
http://dx.doi.org/10.15700/201503062358

Salmani, B., Hakimzadeh, R., Asgari, M., & Khaleghinezhad, S. A. (2015). Environmental education in Iranian
school curriculum, a content analysis of social studies and science textbooks. International Journal of
Environment Resources, 9(1), 151—-156.
https://ijer.ut.ac.ir/article_884_ecfgo6e09a30f8e8e9c6a84665879f85.pdf

Sanger, M. J., & Greenbowe, T. J. (1999). An analysis of college chemistry textbooks as sources of
misconceptions and errors in electrochemistry. Journal of Chemical Education, 76(6), 853—860.
https://doi.org/10.1021/ed076p853

Journal of Educational Research and Practice 140


https://doi.org/10.1080/10382046.2020.1743931
http://dx.doi.org/10.3938/NPSM.68.985
https://doi.org/10.1007/S11191-017-9914-2
https://doi.org/10.1007/s10643-006-0108-9
https://doi.org/10.1007/s10643-006-0108-9
https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
https://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
http://www.nsta.org/about/positions/natureofscience.aspx
https://doi.org/10.1177/1609406919899220
https://narst.org/research-matters/science-process-skills
https://narst.org/research-matters/science-process-skills
https://doi.org/10.1080/09500693.2018.1548043
http://dx.doi.org/10.15700/201503062358
https://ijer.ut.ac.ir/article_884_ecf906e09a30f8e8e9c6a84665879f85.pdf
https://doi.org/10.1021/ed076p853

Ozalp, 2023

Sharma, A., & Buxton, C. A. (2015). Human—nature relationships in school science: A critical discourse
analysis of a middle-grade science textbook. Science Education, 99(2), 260—281.
https://doi.org/10.1002/sce.21147

Stylianidou, F., Ormerod, F., & Ogborn, J. (2002). Analysis of science textbook pictures about energy and
pupils’ readings of them. International Journal of Science Education, 24, 257—283.
https://doi.org/10.1080/09500690110078905

Sahin, S., Aydin, S. O., & Yurdakul, B. (2016). Seventh grade science and technology course evaluation
activities in the unit of human and environment according to the science process skills. Necatibey
Faculty of Education Electronic Journal of Science and Mathematics Education, 10(1), 3—59.

Sen, A. Z., & Nakiboglu, C. (2012). Ortaggretim kimya ders kitaplarinin bilimsel siire¢ becerileri a¢isindan
incelenmesi [Analysis of high school chemistry textbooks in terms of science process skills]. Ahi
Evran University Journal of Kirsehir Education Faculty, 13(3), 47—65.

Turpin, T., & Cage, B. N. (2004). A study of the effects of an integrated activity-based science curriculum on
student achievement, science process skills and science attitudes. Electronic Journal of Literacy
Through Science, 3, 1-15.

Vesterinen, V. M., Aksela, M., & Lavonen, J. (2013). Quantitative analysis of representations of nature of
science in Nordic upper secondary school textbooks using framework of analysis based on philosophy
of chemistry. Science & Education, 22(7), 1839-1855. https://doi.org/10.1007/s11191-011-9400-1

Villaverde, L. E. (2003). Secondary schools: A reference handbook. ABC-CLIO.

Yildiz-Feyzioglu, E., & Tatar, N. (2012). Fen ve Teknoloji ders kitaplarindaki etkinliklerin bilimsel siire¢
becerilerine ve yapisal 6zelliklerine gore incelenmesi [An analysis of the activities in elementary
science and technology textbooks according to science process skills and structural characteristics].
Education and Science, 37(164), 108—125.

Zeitoun, S., & Hajo, Z. (2015). Investigating the science process skills in cycle 3 national science textbooks in
Lebanon. American Journal of Educational Research, 3(3), 268—275.
http://dx.doi.org/10.12691/education-3-3-3

Zorluoglu, S. L., Kizilaslan, A., & Donmez-Yapucuoglu, M. (2021). The analysis of 9th grade chemistry
curriculum and textbook according to revised Bloom’s taxonomy. Cypriot Journal of Educational
Sciences, 15(1), 9—20. https://doi.org/10.18844/cjes.v15i1.3516

/\ The Journal of Educational Research and Practice is a peer-
\/ reviewed journal that provides a forum for studies and dialogue
v about developments and change in the field of education and

learning. The journal includes research and related content that
examine current relevant educational issues and processes. The aim is to provide readers with knowledge and
with strategies to use that knowledge in educational or learning environments. JERAP focuses on education at
all levels and in any setting, and includes peer-reviewed research reports, commentaries, book reviews,
interviews of prominent individuals, and reports about educational practice. The journal is sponsored by The
Richard W. Riley College of Education and Leadership at Walden University, and publication in JERAP is
always free to authors and readers.

Journal of Educational Research and Practice 141


https://doi.org/10.1002/sce.21147
https://doi.org/10.1080/09500690110078905
https://doi.org/10.1007/s11191-011-9400-1
http://dx.doi.org/10.12691/education-3-3-3
https://doi.org/10.18844/cjes.v15i1.3516
https://scholarworks.waldenu.edu/jerap/
https://www.waldenu.edu/

	Literature_Review_[Level_1_Heading_Examp
	Purpose_of_the_Study,_Research_Questions
	Methods_[Arial_14pt_font,_bold,_left_ali
	Participants_[Level_2_Heading_Example;_G
	Context_[Level_2_Heading_Example;_Georgi
	Instrumentation_[Level_2_Heading_Example
	Results_[Arial_14pt_font,_bold,_left_ali
	Conclusion

