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Abstract: The purpose of the present study is to analyse the secondary school 
7th-grade science textbook in terms of science, engineering, and 
entrepreneurship applications, an area of practice emphasised in the 
curriculum restructured in 2018. For this purpose, the document analysis 
method, one of the qualitative research methods, was employed in the study. 
The research data source consists of 6 project design activities in the 7th-
grade science textbook taught in the 2018-2019 academic year. The project 
design activities were analysed by content analysis. Analysis findings found 
coordination between the attainment of some curriculum units and the 
instructions in the textbook failed to be achieved. Deficiencies in terms of 
material, time, and cost according to science, engineering, and 
entrepreneurship evaluation criteria in the project design sections were also 
found. It was concluded that the link between the curriculum and textbook 
should be improved in some units following the science assessment criteria. 
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Introduction 

Our world has experienced changes and developments in many areas such as the 
economy, technology and education over time. In the future, this development and 
change will reach further dimensions than it is now (Yilmaz, 2016). Living in a 
dynamic world in the 21st century has led to changes in individuals hierarchy of needs. 
It has become necessary to make some changes in our education system to raise 
qualified individuals following the 21st-century hierarchy of needs (Cansoy, 2018). 
Creating an effective learning and teaching environment and raising individuals 
following the requirements of the age is one of the requirements of our education 
system (Sungur Gul & Marulcu, 2014). 21st-century skills began to manifest themselves 
under the name ‘21st Century hierarchy of needs’ in the science curriculum, which was 
first revised in 2017 for this purpose. Differences in the scope of skills learning can be 
seen in the science curriculum renewed in 2017. In the 2017 science curriculum, the 
skill-learning areas under three main headings were specified as scientific process 
skills, life skills, and engineering design skills. In contrast, these skill areas were given 
under the title of ‘field-specific skills in the science curriculum’ revised in 2018.  

The changes in skill areas the last two years are a few of the studies aimed at 
changing the skill areas of individuals. The new age demands from individuals are 
based on the logic of ‘design, build, and market (DBM)’. Therefore, the practices in 
our education system should be directed to DBM. The first signs of DBM are seen in 
the 2018 science curriculum. In this context, Bahar, Yener, Yilmaz, Emen, and Gurer 
(2018) reported that the number of attainments and lesson hours determined for the 
units in the science curriculum in 2018 were shortened and that SEE applications 
constituted a large part of the period. Accordingly, it can be claimed that the 
importance of engineering and design skills increased in the science curriculum in 
2018. SEE applications are a strategy adopted by the curriculum. Although this 
indicates that engineering is at the forefront of science education, it also shows that 
entrepreneurship has taken its place. The presence of engineering, which is also 
included in the 2018 science curriculum, reveals the importance of science and 
engineering, with the inclusion of engineering education in the science curriculum in 
the USA (Sungur Gul & Marulcu, 2014). Pre-service teachers, who are aware of the 
importance of science and engineering, state that engineering practices are important 
for science education (Marulcu & Sungur, 2013).  

In terms of the contribution of engineering to science education, what engineering 
means should be defined first. Engineering includes the object that the individual 
wants to design in line with their wishes and needs, its design process, and 
applications that are systematic and open to progress (Ministry of National Education 
[MoNE], 2018). On the other hand, engineering problems provide our connection 
with life as predicted by our education system (Ercan & Sahin, 2015). In this respect, it 
is similar to the problem-based learning model used in science education. Similarities 
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to the scientific problem-solving method were also mentioned by teachers (Sungur Gul 
& Marulcu, 2014). 

Additionally, it was reported that engineering-based science education helps students 
develop many types of intelligence and skills, such as creativity, reflectivity, 
imagination, drawing, and scientific thinking (Marulcu & Sungur, 2013). The 
contribution of engineering to science education has made the creation of the 2018 
science curriculum based on an innovative perspective based on science and 
engineering possible. Additionally, the concept of entrepreneurship, referred to as the 
marketing of the product obtained from the engineering design process (EDP), is also 
included in the 2018 science curriculum (Deveci, 2018).  

It is important to develop students’ marketing skills for the product they create 
following EDP to increase the competitive power of our country at the international 
level. To include entrepreneurial spirit among students’ competencies, we need to 
know what is required from the students under entrepreneurship. MoNE (2018) 
emphasised that students should develop marketing strategies to introduce the 
products they designed to develop their entrepreneurship skills. They should benefit 
from promotional tools to achieve this. 

Figure 1.  

SEE Relations 

  

As presented in Figure 1 above, the SEE trio is presented as in the 2018 science 
curriculum. This relationship has been united under the name ‘SEE applications’ and 
covers students’ education periods (Deveci, 2018). 

Students need to experience these practices in science classes (MoNE, 2018) to 
increase the scientific and technological development capacity, socioeconomic 
development, and international competitiveness of our country within the scope of SEE 
practices. As a result of their engineering and entrepreneurship experiences in science 
classes, students can learn by actively completing the stages of designing and 
marketing a product. In this respect, it has a significant contribution to educating 
students following the requirements of the sectoral world. 
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Figure 2.  

SEE Application Steps 

 

As presented in Figure 2 above, students carry out the SEE applications in the science 
curriculum through stages. This process, which starts with determining a science-
related problem, ends with introducing the model if the designed model meets the 
need. Students have the opportunity to introduce their model at the science festival at 
the end of the year (MoNE, 2018). Taken the scientific process steps and the EDP steps 
in the 7th-grade science textbook [written by Demirkazan, Kalik, and Ocal, (2018)], 
even if both contain common steps for students to create a product (model) as a result 
of EDP, it is essential to report the results of the data at the end of the steps (Koyunlu, 
Unlu, & Sen, 2018). Accordingly, science education aims to train future scientists by 
making students think, create a product (model), and promote this product (model) as 
scientists. 

SEE practices have an important place in raising individuals suitable for the qualities of 
our age. These applications, which have a place in the science curriculum, should be 
included in textbooks that serve as guides for students and teachers. Textbooks 
approved by the MoNE should be in line with the objectives in the curriculum (Atici, 
Keskin Samanci, & Ozel, 2007). Science textbooks prepared following the attainments 
in the curriculum should help students learn with activities (Unsal & Gunes, 2003). 
Additionally, science textbooks organised according to students’ levels (Ceger & 
Aydogdu, 2017) include activities that will attract students’ attention and direct them to 
research and inquiry, which are advantages (Atici et al., 2007). 

Some previous studies on science textbooks have reported that science textbooks 
improve students’ understanding of scientific concepts (DeVore-Wedding, 2016; 
Guzzetti & Mardis, 2017; Lai & Chan, 2020; Lai & Wang, 2016; Romance & Vitale, 
2012). Analysing textbooks (which are teaching tools for students and teachers) 
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according to certain criteria to prepare them according to the requirements of our 
dynamic world will make it easier to eliminate existing deficiencies (Koyunlu Unlu & 
Sen, 2018). Therefore, presenting SEE applications in textbooks will contribute to 
researchers, teachers, and textbook writers. For these reasons, the purpose of the 
present study is to analyse the activities in the 7th-grade science textbook taught in the 
2018-2019 academic year in terms of SEE applications. 

Methodology 

Research Model 

The present study, which analysed the 7th-grade science textbook activities taught in 
the 2018-2019 academic year in terms of SEE applications, employed the document 
analysis method. The reason for utilising document analysis is that it includes the 
analysis of written sources from which data can be collected about the phenomenon 
(Yildirim & Simsek, 2018). Depending on the purpose of the research, written sources 
used may be books, journals, and articles (Ozdemir, 2015). 

Document analysis, which is a qualitative research method (Christensen, Johnson & 
Turner, 2011/2015) and a qualitative study method (such as words, pictures, and 
images), the permission of access is often required to access the materials (Creswell, 
2007); which is among the factors that limit document analysis. However, this 
limitation was eliminated in the present study because a Ministry of National Education 
approved textbook was used. 

Data Source and Analysis 

The 7th-grade science textbook activities taught in 2018-2019 were analysed by SEE 
applications in the present study. Content analysis was used to analyse the 
applications. Content analysis is conducted to determine certain concepts and words 
in the document sections to be examined (Buyukozturk, Kilic Cakmak, Akgun, 
Karadeniz, & Demirel, 2018). 

In the 7th-grade science textbook content, there are various applications under the title 
‘project design’ and activities. As presented in Table 1 below, the number of activities 
is 40, and the number of projects is 6 in the 7th-grade science textbook. While the 
activities create a learning environment where students will participate in the lesson 
and learn by completing activities, in the project design section, students are required 
to create projects by conducting applications that improve scientific process skills 
(Demirkazan et al., 2018). Therefore, there are applications in the project design 
section within the scope of SEE applications in the 7th-grade science textbook. Since 
the 7th-grade science textbook analysis in terms of SEE applications is the objective, 
the projects in the project design section were included in the research. 
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Table 1.  

Number of Activities and Projects in the 7th-grade Science Textbook 

Six projects in the 7th-grade science textbook were analysed in line with the criteria 
determined by the researchers. These criteria were formed using the SEE application 
steps, and the opinions of two experts in the field were consulted to ensure validity. 
The steps in which three components were included in the assessment separately and 
the evaluation criteria prepared for SEE applications are presented in Table 2 below.  

Table 2.  

Evaluation Criteria for SEE Applications Determined by Researchers 

 
SCIENCE 

1) Is it effective in identifying a science-related need or problem? How? 
2) Does the project design allow students to benefit from daily life? 
3) Is it directly/indirectly related to unit attainments? 

ENGINEERING 

1) Does it encourage students to research? 
2) Does it provide students with the ability to determine the need and solution path for 

the model to be designed/developed? 
3) Does the project topic enable students to design a suitable model for the solution? 

 
 
ENTREPRENEURSHIP 

1) Does it provide the student with marketing strategies for introducing the model? 
How? 

2) Does it offer the student a variety of alternatives for model promotion? How? 
3) What skills does the student develop while introducing the model? 
4) Does it enable the student to use media tools (such as the internet, newspaper, 

television) to promote and present the model? 

SCIENCE, 
ENGINEERING 
AND 
ENTREPRENEURSHIP 

1) Do the applications meet the student’s goal of acquiring scientific knowledge? How? 
2) Do the applications enable the student to establish a relationship between science 

and engineering? How? 
3) Do the problem or need cover material, time, and cost criteria? In what way? How? 
4) Can the student integrate scientific knowledge with engineering applications and 

turn it into a product at the end of the application? How? 
5) Are there any explanations regarding the exhibition of the applications made at the 

end of the term and their presentation to the school stakeholders? How? 

Within the scope of the investigation, a total of 6 projects: 1 from the “cell and 
divisions” unit, 1 from the “force and energy” unit, 2 from the “pure substance and 
mixtures” unit, 1 from the “interaction of light with matter” unit, and 1 from the 
“electrical circuits” unit have been analysed in line with the criteria presented in Table 
2 above. 

Units Number of Activities Number of Projects 

Solar System and Beyond 3 - 

Cell and Divisions 4 1 

Force and Energy 5 1 

Pure Substances and Mixtures 8 2 

The Interaction of Light with Matter 12 1 

Reproduction, Growth and Development in Living Organisms    4      - 

Electric circuits 4 1 

Total 40 6 
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Credibility and Ethics 

The study should also be taken in terms of validity and reliability to ensure credibility in 
qualitative research. One way to ensure reliability in a qualitative study is to provide 
detailed explanations of each path followed in the study (Buyukozturk et al., 2018). In 
the present study, all stages from data collection to the analysis process were 
explained and described in detail. Triangulation of the researcher was employed to 
increase the reliability of the data in the present study, so more than one researcher 
worked in the collection, analysis, and interpretation of the data. 

In qualitative research, as data collection and interpretation are performed by 
researchers, the objectivity of the research may be disrupted. Detailed field notes can 
preserve the objectivity of the research (Buyukozturk et al., 2018). Field notes kept by 
the researchers and tables obtained from the textbook analysed provided the validity 
of the research. 

Research ethics is a set of rules that guide the decision about researching within the 
framework of ethical rules. In a study in which ethical rules are followed, it is necessary 
to benefit from the work of others in the introduction, findings, and discussion sections 
(Christensen et al., 2011/2015). In this context, our research has been completed by 
considering research ethics. There are references to different studies in the present 
study. 

Findings 

The analyses of the project design sections in the 7th-grade science textbook taught in 
the 2018-2019 academic year are presented below. 

The scientific process skills in the 7th-grade science textbook are presented in Figure-
3, and the engineering design process in Figures 4, 5, 6, and 7. Based on these parts 
of the book, the projects were evaluated. 

Figure 3.  

Scientific Process Skills in the 7th-grade Science Textbook 
 
SCIENTIFIC PROCESS SKILLS 
A scientific method is used in research projects, consisting of successive scientific steps and finding answers to the 
questions. When you follow the scientific method steps one by one, you will complete your project. The scientific 
method is a necessary tool to assist you throughout the project. In research and development projects, a model/tool 
that will solve a problem or do a job better is developed and tested. If you plan to conduct such projects, carefully 
read the instructions given under the heading “Research and Development Projects Design Process”. 

1. Find the Project Topic 
You can start your project by determining a topic you are interested in. While determining the topic, you should 
also determine the research questions. The following examples can be given for research questions: How does the 
heart work? Why do some birds migrate? Why are cars similar in form? Why do some trees shed their leaves in 
autumn while others don’t? What is the reason for the zinc deficiency in plants grown in the Central Anatolia 
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Region? etc. If you have determined a question you want to know the answer to, you can proceed to the next step. 

2. Research  
To answer your question, first, research the available information on the topic. You can proceed more 
systematically by making a research plan. You can use any written, oral, or visual materials (book, magazine, 
encyclopedia, brochure, internet, film, sound recording, photograph, picture, poster, etc.) related to the topic. 
During your research, you can meet with experts on the subject; visit places such as universities, museums, zoos, 
botanical gardens; you can seek support from teachers of subjects such as science, technology, and design. 

3. Hypothesise  
Determine what you want to do, in other words, the purpose of the project, in the light of the information you have 
acquired on the subject. The purpose here is to define the desired result to be obtained when the project is 
completed. Projects usually have only one purpose. Determining the purpose helps in establishing the hypothesis. 
The hypothesis is “our guess for the answer to our research question”. In other words, it is “the situation or 
situations that are likely to arise as a result of the experiment”. With this aspect, the hypothesis will guide us in 
observations, tests, and experiments. If you have a hypothesis like “If the weather is cold, the trees shed their 
leaves”, you build your experiment to prove this idea. You need to test the accuracy of a hypothesis such as “If it 
does not rain enough, plants will lack zinc” with various experiments. 

4. Time for Experiment and Observation 
You need to design an experiment, make observations and analyses to test your hypothesis and determine whether 
your predictions are correct. You have to conduct the experiment you designed in a ‘controlled’ manner. 
Experiments performed by changing one of the conditions that will affect the result and keeping the others constant 
are called “controlled experiments”. Before you start testing a hypothesis, you need to understand the concepts of 
“experimental group”, “control group”, “dependent variable”, and “independent variable”. For example, suppose 
we are investigating how effective magnets are in the growth of plants. In that case, we should examine a group of 
plants in a magnet-free environment while examining a group of plants together with magnets. Thus, the group in 
which the magnet is used becomes the “experimental group” and the other “control group”. Suppose you can 
understand to what extent magnets affect plant growth by examining the plant growth of two groups in the same 
period. The variable that can be changed and thought to affect the experimental group is the “independent 
variable”. We can choose the independent variable as we want or change it at any time. For example, the magnet 
is the independent variable in the plant experiment. “Dependent variable”, on the other hand, is the material that 
changes depending on the independent variables in the experiments and can be measured. If your hypothesis is set 
as “plants grow faster in a magnetic environment”, you need to measure the growth in plants depending on the 
magnet with the experiment we will do. If we determine the plant height as the growth criterion of the plant, the 
dependent variable will be “the height of the plant”. To run your experiment properly and validly, you must change 
one factor while keeping all other conditions constant. 

5. Collect and Evaluate Data 
Precise information should be gathered during the experiment. This information is called ‘data’. For example, in an 
experiment, the water temperature is read every ten minutes, and the values are recorded, or in the magnet 
experiment, the change in the height of the plant is measured and recorded at equal time intervals; this is data 
collection. The more data we get, the better we can support or refute our hypothesis. You need to analyse the data 
you record during and at the end of the experiment to determine whether your hypothesis was established correctly. 
You can make some decisions in line with the information you have obtained due to the research. If the results do 
not confirm the hypothesis, this does not mean that your experiment is wrong; it shows that you should revise your 
hypothesis. For example, suppose you conclude that the magnet does not affect plants due to your experiments 
conducted to test the hypothesis that “plants grow faster in a magnetised environment”; in that case, this result 
means that your hypothesis is wrong. If the hypothesis is wrong, a new hypothesis is established by starting the 
research from the beginning. If it is found that the hypothesis was established correctly, this result may need to be 
tested in another way. You can report the results you have obtained with your analysis and present them at the 
science festival. 

6. Report Findings 
Your poster should be well organised as it promotes the whole project and should encourage visitors to read the 
project. Complicated and inelaborate posters will cause the project not to be comprehended well enough. The 
poster should reflect the project process. The poster should consist of three main sections: preparations before the 
experiment, experiment process, and experiment results. The first section should explain the pre-test preparations, 
the second section test experiment process, and the last section the post-experiment process. In the first part, the 
project summary, the research question or problem considered, the hypothesis established, and the studies 
conducted should be written. In the second part, the project's name, the materials used, the procedures applied, 
and the analysis should be included. The findings and evaluation should be in the last section. Suggestions for 
future studies and expected studies can also be written here. 



 

 

 

Journal of Qualitative Research in Education

 
327 

Figure 4.  

Process Steps in the 7th-grade Science Textbook  

 

Figure 5.  

Engineering Design Skills in the 7th-grade Science Textbook  

ENGINEERING DESIGN PROCESS  

If your project involves inventing a new model/tool, designing or developing an existing model/tool, you can follow 
the process of research and development project design. 

1. Define the problem. 

The research and development project begins by asking the following questions about the problems you see: 

- WHAT? What is the problem or what is needed? 
- WHO? Who has a problem or who needs it? 
- WHY? Why is it important to solve this problem? 

2. Research. 

For a research and development project, you should review the work others have done in that field and learn from 
their experiences. You should research two main areas: 

- Who are the users and customers of the existing or potential product? 
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- What are the available solutions? 

3. Define the requirements. 

Defining your design requirements is the most important step for your solution to the problem to be successful. To 
define the requirements, you should analyse the key features of existing solutions similar to the target design. 

4. Create alternative solutions. 

There are multiple ways to solve design problems. If you focus on just one solution, you might miss another way 
that will provide you with a better solution. A good designer tries to find more than one solution. 

5. Choose the best solution. 

You should check whether the solution alternatives you find meet the design requirements. Some solutions probably 
meet more requirements than others. 

6. Improve the solution. 

It would be best to improve and develop your solution throughout the design process (even after the product has 
been launched). 

7. Build a prototype. 

A prototype is the first sample that emerged in the process of solving the problem. Usually, simpler materials are 
used in building them, and they are made to test how the final product will work. It is an important step in the 
development of the end product. 

8. Test your solution. 

Define the problems in running the solution by testing the solution you found, test again after you make the 
necessary changes. This way, you will have eliminated all the problems before presenting your final design. 

9. Report the findings 

To complete your project, you must share your findings. After the model/tool is completed, a report should be 
written, presenting what has been done in the process. In addition to presenting the products by exhibiting them, 
summarise the project process with a poster. 

Figure 6.  

Project Sample in the 7th-grade Science Textbook   

PROJECT SAMPLE 
Project name:         
The purpose of the project:    
The goals of the project: 
Resources used in the research:  
Materials/tools used: 
Summary of the project or design:  
The finding obtained :  
Drawing of the design:  
Area for drawing of the design: 
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Figure 7.  

Engineering Design Process 
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Based on the analysis of the six project designs in the 7th-grade science textbook, 
according to the determined criteria, it was found that engineering, entrepreneurship, 
and SEE parts have common aspects in all projects in the book, even when the project 
topics are different. The common parts found in the project design sections are 
presented in Table-3 below. 

Table 3.  

Common Points of Engineering, Entrepreneurship, and SEE Assessment Criteria for the 
6 Projects 

 Descriptions 

E
n
g
in

e
e
ri

n
g
  

According to the statement “… prepare your project using the scientific process and design 
steps…” (Demirkazan et al., 2018, p. 72), it can be concluded that students are 
knowledgeable of the research steps while preparing their projects. 

Since the project design is left to the imagination and creativity of the student, the solution 
method and needs recognition for the model are considered skills that the students can 
gain through experience. 

E
n
tr

e
p
re

n
e
u
rs

h
ip

  

 
The statement in the project description section, “… Prepare an impressive promotion 
(such as preparing a newspaper, internet, television advertisement) for the presentation of 
your product.” (Demirkazan et al., 2018, p.72) shows that students are offered various 
alternatives to introduce the model. Students are free while choosing the marketing 
method. According to the textbook's project design section, while various alternatives are 
offered for students to introduce the products they have designed, marketing strategies are 
not included. However, it is believed that students will learn these marketing strategies by 
experience in the science festival at the end of the year. 
 
According to the instruction, “… Keep your project until the end of the year to present it at 
the “End of Year Science Festival” at the school. Prepare an impressive promotion 
(newspaper, internet, television advertisement, etc.) for the presentation of your project.” 
(Demirkazan et al., 2018, p.146), students are asked to present the model they have 
created using various media tools such as the newspaper, internet, and television 
advertisements at the end of the year science festival. 
 
Anagun and Atalay (2017) state that an individual with entrepreneurial skills, one of the 
sub-dimensions of 21st-century skills, has personality traits such as being open to 
innovations, productive, active thinking, and risk-taking. It is believed that students will 
develop entrepreneurship skills within the scope of science, engineering, and 
entrepreneurship practices during the year. 

It will be beneficial for students to acquire skills such as communication, entrepreneurship, 
cooperation, flexibility, and adaptability by performing various tasks within the scope of 
science, engineering, and entrepreneurship applications.  
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S
ci

e
n
ce

, 
E
n
g
in

e
e
ri

n
g
 a

n
d
 E

n
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e
p
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n
e
u
rs

h
ip

  

According to the instruction in the project section, “… Prepare your project using the 
project sample on pages 14, 15, 16 and 17, scientific process and design steps…” 
(Demirkazan et al., 2018, p.72), it can be concluded that students will obtain scientific 
knowledge by using their scientific process skills and design steps through their 
experiences. Additionally, EDP is included in the textbook after the scientific process skills 
(SPS) (Demirkazan et al., 2018). Therefore, it can be concluded that the steps that students 
will follow in this process help them establish a relationship between science and 
engineering. 

The instruction in the project description section “… keep your design/project until the end 
of the year to present it at the “End of Year Science Festival” to be held at the school.” 
(Demirkazan et al., 2018, pp.72, 146, 149, 186, 231), indicates that the products 
designed will be exhibited and presented at the end of the term. 

Step “7. Create a prototype” in the EDP on page 16 of the textbook is believed to 
contribute to students’ transformation of scientific knowledge into products by integrating it 
with engineering applications. 

There are no warnings related to material, time, and cost criteria in the project design 
section. However, the step in EDP on page 16 of the textbook, “3.  Determine the 
Requirements”, indicates that the characteristics of similar studies should be analysed to 
solve the specified problem. 

Figure 8. 

Project in Unit 2: “The Cell and Divisions” (Original figure is in appendix 1) 
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Table 4.  

Findings on Project in Unit 2: “The Cell and Divisions” 

In terms of the science assessment criterion  

The instruction in the project description, “Identify a problem or need in daily life related to the topics you learned in 
the unit of “Cell divisions”.  Prepare a research project to solve the problem or meet the need…” (Demirkazan et al., 
2018, p.72), indicates that it is effective in determining a need or problem related to science. Additionally, the 
emphasis on choosing this need and problem from daily life shows that students can benefit from daily life in 
project design. 

It has been observed that there is no attainment regarding project design in the attainments of the “cell and 
divisions” unit in the 2018 science curriculum. Therefore, it is thought to be indirectly related to unit attainments. 

In terms of the engineering assessment criterion 

For the topic of the project, students are asked to create a research project on cell divisions. Since the project 
should follow the steps on pages 14, 15, 16, and 17, it was observed that this creates ambiguity in the type of 
project required for this unit. At this stage, students can continue the project process under the teacher's guidance 
and be active in the research project. 

Figure 9. 

Project in Unit 3: “Force and Energy” (Original figure is in appendix 2) 
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Table 5. 

Findings on Project in Unit 3: “Force and Energy” 

In terms of the science assessment criterion 

In the project description section, a problem that can be encountered in daily life “… This situation 
causes the body to be affected from the air resistance more and the movement of the truck 
becomes difficult…” (Demirkazan et al., 2018, p.103) and its solution are presented. Additionally, 
the sample case “… the natural characteristics of some living organisms are transferred to 
technological designs…” (Demirkazan et al., 2018, p. 103) shows that nature is a source of 
inspiration for technological designs. Giving examples of situations that can be encountered in 
daily life at the beginning of the project design shows that students recognise a need or problem 
in daily life and find a solution. This is directly related to the attainment “F.7.3.3.3. Designs a tool 
to reduce the effect of air or water resistance.” in the 2018 science curriculum.   

In terms of the engineering assessment criterion 

Project topic enables students to develop a suitable model for the solution. Since ‘force and 
energy’ is a more effective unit for students to learn with models and experiences, it is thought that 
it enables them to design products suitable for the solution. 

In terms of SEE assessment criterion 

Step “7. Create a prototype” in EDP on page 16 of the textbook is thought to contribute to the 
students’ transformation of scientific knowledge into products by integrating them with 
engineering applications. However, according to the F.7.3.3.3 attainment sub-item “b Designs are 
created by drawing, they are not transformed into a three-dimensional product” in the 2018 
science curriculum indicates that students are not expected to transform their designs into three-
dimensional products. 

Although the instruction in the project description section “... keep your design until the end of the 
year to present it at the ‘End of Year Science Festival ...” (Demirkazan et al., 2018, p. 103) 
indicates that designed products are expected to be exhibited and presented at the end of the 
year, a three-dimensional product is not required by the attainments. Implying that students are 
expected to introduce their designs, which they produce only by drawing, in this process. 

 

 

 

 

 

Figure 10. 
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1st Project in Unit 4: “Pure Substances and Mixtures” (Original figure is in appendix 3) 

 

Table 6.  

Findings on the 1st Project in Unit 4: “Pure Substances and Mixtures” 

In terms of the science assessment criterion 

Works carried out within the scope of the “… Zero Waste Project…”, which is also carried out in daily 
life, are presented in the project description starting with the problem of “1 litre of waste oil can 
pollute 1 million litres of water ...” (Demirkazan et al., 2018, p. 146). The instruction “… Develop a 
project for the recycling of domestic solid or liquid wastes” similar to this project ... “(Demirkazan et 
al., 2018, p. 146) following an example of a project encountered in daily life shows that students are 
encouraged to identify and find a solution to a scientific need or problem they encounter in their daily 
life as they design their project. It is directly related to the attainment “F.7.4.5.2. Designs a project 
regarding the recycling of domestic solid and liquid wastes.” in the 2018 science curriculum.  

In terms of the engineering assessment criterion 

According to the statement in the instruction, “… Similar to this project…” (Demirkazan et al., 2018, 
p. 146), students are expected to design a project that can create a solution to the problem they have 
defined by taking the project example as a reference while choosing their project topic. For this 
reason, the topic of the project is suitable for students to design an appropriate model for the 
solution. 

Figure 11. 
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2nd Project in Unit 4: “Pure Substances and Mixtures” (Original figure is in appendix 4) 

 

Table 7.  

Findings on the 2nd Project in Unit 4: “Pure Substances and Mixtures” 

In terms of the science assessment criterion 

Based on the purpose given in the project description, “… The aim of the Konyaaltı 
Municipality’s ‘If You Do Not Wear, Let it be Worn Project’ is to deliver unused clothes to the 
needy quickly and easily ...” (Demirkazan et al., 2018, p. 149), a need related to recycling is 
explained by giving examples from daily life. Within this scope, the topic of the project meets a 
daily problem or need related to science.  

It is directly related to the attainment “F.7.4.5.5. Develops projects to deliver reusable items to 
those in need..” in the 2018 science curriculum. 

In terms of the engineering assessment criterion 

With the instruction for choosing the topic of the project, “… Similar to the project of Konyaaltı 
Municipality, you also develop a project of your own “for delivering reusable goods to those in 
need” (Demirkazan et al., 2018, p. 149), students are expected to design a project that can 
create a solution to the problem they have defined by taking the project sample as a reference. 
For this reason, the topic of the project is suitable for designing a solution-oriented model. 

Figure 12. 
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Project in Unit 5: “The Interaction of Light with Matter” (Original figure is in appendix 5) 

 

Table 8.  

Findings on Project in Unit 5: “The Interaction of Light with Matter” 

In terms of the science assessment criterion 

Anton van Leeuwenhoek’s story of developing his microscope is presented in the project description 
with the statement, “… The microscopes made up to that time had a magnification of 20 or 30 
times. However, these magnifications were not sufficient for research. There were also technical 
difficulties in producing them. Anton van Leeuwenhoek sought ways to develop his own microscope 
to make simple observations…” (Demirkazan et al., 2018, p. 186). The statement “… Van 
Leeuwenhoek designed an imaging tool using lenses…” (Demirkazan et al., 2018, p. 186) shows 
students that they can benefit from daily life in solving a problem related to science. Accordingly, it 
is concluded that students are encouraged to benefit from daily life in solving a science-related 
need or problem by referring to the sample situation at the beginning of the section.  

It is directly related to the attainment “F.7.5.3.5. Designs an imaging tool using mirrors or lenses.” 
in the 2018 science curriculum. 

In terms of the engineering assessment criterion 

With the statement in the description about defining the needs of the project and reaching a 
solution, “…Design a similar “imaging tool” for your needs by using a lens (thin-edged, thick-
edged), mirror (flat, hollow, bump) or other materials…” (Demirkazan et al., 2018, p.186), students 
are expected to design an original project by taking the project example as a reference. For this 
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Figure 13. 

Project in Unit 7: “Electric Circuits” (Original figure is in appendix 6) 

 

 

Table 9.  

Findings on Project in Unit 7: “Electric Circuits” 

reason, the topic of the project is suitable for students to design a solution-oriented model. 

In terms of the SEE assessment criterion 

The statement in the project design section, “… by using a lens (thin-edged, thick-edged), mirror 
(flat, hollow, bump) or other materials…” (Demirkazan et al., 2018, p.186), is an instruction for 
students to design projects using other materials. The statement “… if means are available…” in the 
MoNE 2018 science curriculum shows that the project is based on implementing the material, time, 
and cost criteria. Additionally, step “3. Define the Requirements” in EDP on page 16 indicates that 
to solve the specified problem, it is necessary to define the design requirements and analyse the 
features of similar studies. Therefore, it can be concluded that the curriculum and the instructions in 
the textbook are in agreement. 

Step “7. Create a Prototype” in EDP on page 16 of the textbook is believed to help students 
integrate scientific knowledge with engineering applications and transform them into products. 
However, with the statement in the 2018 science curriculum, “First of all, students expected to 
express their design with drawing. If the means are available, they may be asked to transform it into 
a three-dimensional model.”, students are expected to transform their designs into three-
dimensional products in line with the possibilities. In the textbook, there is an instruction stating hat 
“… you need to express your design with drawing first…” (Demirkazan et al., 2018, p. 186). This 
shows that the instruction in the textbook is in agreement with the relevant part of the curriculum.  
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In terms of the science assessment criterion 

In the project description, Edison’s adventure of inventing the light bulb is presented starting with 
the following statement, “… While thinking about what he could change in November 1879, he saw 
that a button of his jacket was broken and a piece of thread hung there…” (Demirkazan et al., 
2018, p.231). With the instruction “… design an “original lighting tool” project for your needs from 
daily life, conducting a similar research and design process that Edison did while he was inventing 
the light bulb ...” (Demirkazan et al., 2018, p.231), students are encouraged to benefit from daily 
life in the process of identifying and solving a science-related need regarding the sample situation.    

It is directly related to the attainment “F.7.7.1.6. Designs an original lighting tool.” in the 2018 
science curriculum.  

In terms of the engineering assessment criterion 

With the instruction “… design an “original lighting tool” project for your needs from daily life, 
conducting a similar research and design process that Edison did while he was inventing the light 
bulb ...” (Demirkazan et al., 2018, p.231), students are expected to design an original project 
regarding the project example. For this reason, the project topic is suitable for students to design a 
solution-oriented model.  

In terms of the SEE assessment criterion 

In the project design section, there is an instruction for students to obtain materials so that they can 
transform their drawings into products, as “…by obtaining the tools and equipment later…” 
(Demirkazan et al., 2018, p.231). The statement “… if means are available” in the 2018 science 
curriculum indicates that the project implementation is based on the material, time, and cost 
criteria. Additionally, step “3. Define the Requirements” states that to solve the specified problem, it 
is necessary to define the design requirements and analyse the features of similar studies. 
Therefore, the curriculum and the instructions in the textbook are in agreement. 

Step “7. Create a Prototype” in EDP on page 16 of the textbook is believed to help students 
integrate scientific knowledge with engineering applications and transform them into products. 
However, with the statement given as a sub-dimension of attainment F.7.5.3.5. in the 2018 science 
curriculum, “First of all, students expected to express their design with drawing. If the means are 
available, they may be asked to transform it into a three-dimensional model.”, students are expected 
to transform their designs into three-dimensional products in line with the possibilities. In the 
textbook, there is an instruction stating that “… you need to express your design with drawing first. 
Then transform your drawing into a three-dimensional model by providing the tools and equipment.” 
(Demirkazan et al., 2018, p. 186). This shows that the instruction in the textbook is not in 
agreement with the relevant part of the curriculum. While creating a three-dimensional product is 
optional in the curriculum, students are asked to transform their drawings into a three-dimensional 
model in the textbook. 

Conclusion and Discussion 
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Six projects were analysed in the present study, aiming to evaluate the 7th-grade 
science textbook taught in the 2018-2019 academic year in terms of SEE applications. 
The findings indicated differences between the instructions in some textbook units and 
definitions in the curriculum attainments in SEE applications. According to the science 
assessment criterion, an agreement between the textbook and attainments cannot be 
achieved in the unit of “cells and divisions”. While no disagreement was found in the 
engineering and entrepreneurship evaluation criteria, there were some lacking points 
regarding material, time, and cost according to SEE evaluation criteria. Additionally, 
there is not one SEE application for each unit. 

In terms of science assessment criterion, it was found that the attainments of the 
textbook and the curriculum in the units “Force and Energy”, “Pure Matter and 
Mixtures”, “The Interaction of Light with Matter”, and “Electric Circuits” were in 
agreement. However, in the unit of “Cell and Divisions”, the relationship between the 
textbook and the attainments was indirect. It is undeniable that the curriculum, teacher 
qualifications, and student-teacher communication are as effective as textbooks to 
effectively perform science education (Atici, Keskin Samancı & Ozel, 2007). Textbooks 
written in line with the curricula are supportive elements of the education process 
(Bostan Sarioglan, Can & Gedik, 2016). In this context, the coordination between the 
science curriculum of the “Cell and Divisions” unit and the textbook could not be 
achieved. The differences between the science textbook and the curriculum make it 
compulsory for teachers to benefit from both sources when creating the teaching 
environment. 

In the engineering assessment criterion, the six project design sections in the textbook 
are considered a skill area in which the students are aware of the steps of conducting 
research, finding solutions, and have recognition acquired as a result of their 
experiences. In the learning environment, students undertake the role of an individual 
who researches, questions, explains, and transforms information into products (MoNE, 
2018). With the project design sections, students are provided with a suitable 
environment to fulfil these roles. It was found that the project design parts in the units 
“Force and Energy”, “Pure Substances and Mixtures”, “The Interaction of Light with 
Matter”, and “Electrical Circuits” enable students to develop a suitable model for the 
solution. In contrast, in the unit “Cell and Partitions”, students may experience some 
difficulties. According to Kizilay (2018), the reflection of developments and changes in 
our education system in our age requires that pre-service science teachers, who will be 
the guides of the science course, have sufficient knowledge about engineering, 
entrepreneurship, and design. Therefore, teachers and pre-service teachers who are 
well-equipped in engineering, entrepreneurship, and design can provide effective 
science education and solve the difficulties encountered. 

In the entrepreneurship assessment criterion, it is stated in the project design parts in 
the units of “Cell and Divisions”, “Force and Energy”, “Pure Substances and Mixtures”, 
“The Interaction of Light with Matter”, and “Electric Circuits” that model presentation 
will provide students with 21st-century and entrepreneurial skills. Individuals of our age 
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should have 21st-century skills such as researching, questioning, critical thinking, 
collaboration with others, and problem-solving (Eryilmaz & Uluyol, 2015). It can be 
reported that the project design parts contribute to the training of individuals who are 
fit for 21st-century requirements. Students acquire scientific process skills, life skills, 
engineering and design skills and transform these skills into applications in 
entrepreneurship and technology with the attainments in the science curriculum (Eke, 
2018). This way, coordination between the curriculum and the textbook is ensured. 
Although different marketing alternatives are presented to the students to introduce the 
products they designed at the end of year science festival, marketing strategies are not 
included in the project applications. For students to acquire marketing strategies, the 
product should be evaluated first. It is not possible to make progress on this only with 
the instructions in books. According to MoNE (2018), students acquire 
entrepreneurship skills while creating strategies and using promotional tools to market 
their products. Therefore, it is aimed that the students acquire entrepreneurship skills 
by experiencing them. 

In the SEE assessment criteria, it is stated in the project design sections in the units 
“Cell and Divisions”, “Force and Energy”, "Pure Substances and Mixtures", "The 
Interaction of Light with Matter", and "Electric Circuits" that students can acquire 
scientific knowledge as a result of their experiences by using the scientific process skills 
and design steps. Additionally, the successive presentation of the scientific process 
skills and EDP in the textbook concludes that it helps students establish a relationship 
between the two. Individuals use scientific process skills throughout their education 
and training processes, especially in science, physics, chemistry, and engineering 
(Yildirim & Altun, 2015). EDP is effective in developing students’ scientific process 
skills. Therefore, it can be claimed that scientific process skills and engineering design 
processes constitute the infrastructure of the project design. 

Although a description based on material, time, and cost criteria is included in some 
project design sections, it was not included in other sections. Making the necessary 
explanations in the EDP content of the textbook is a complement to the project design 
sections. Similarly, it is included in the relevant description sections that students are 
not expected to create a product by combining scientific knowledge with engineering 
applications and turning their designs into a three-dimensional model. Creating a 
three-dimensional model depends on the conditions. However, in the EDP content of 
the textbook, some instructions are complementary to these explanations. Teachers 
must make a lesson plan that integrates the curriculum with the textbook to prepare an 
effective science learning environment. 

Different expressions in the project design sections state that there will be an end-of-
year science festival where the products designed by students will be exhibited and 
presented at the end of the semester.   
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Appendices 

Appendix 1. Project in Unit 2: "The Cell and Divisions" 

 

Appendix 2. Project in Unit 3: "Force and Energy" 

 

Appendix 3. 1st Project in Unit 4: "Pure Substances and Mixtures" 
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Appendix 4. 2nd Project in Unit 4: "Pure Substances and Mixtures" 

 

Appendix 5. Project in Unit 5: "The Interaction of Light with Matter" 
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Appendix 6. Project in Unit 7: "Electric Circuits" 

 


