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Development of a Graded Observation Form for Assessing Secondary School Students' 
Engineering Entrepreneurship1 

 
2, 3 

Abstract  
This study aimed to develop an observation form with a rubric for group 
assessment of students' engineering entrepreneurship. The Educational 
Design Research was used in the development of the measurement tool. 
The process was based on the "analysis and exploration," "design and 
construction," and "evaluation and reflection" stages. During the analysis 
and exploration phase, a literature review and document analysis were 
conducted, and the dimensions were determined. During the design and 
construction phase, an item pool was created, a draft form was developed, 
and four experts were consulted. During the evaluation and reflection 
phase, the developed form was applied to 32 sixth-grade students in the 
engineering design process conducted in the science lesson and density 
subject for four weeks in the 2023-2024 academic year. The video 
recordings and observation notes obtained during the process were 
analyzed and coded by another expert, and the codes were compared. Face 
and content validity of the developed form were established, and reliability 
analysis revealed 96% intercoder consistency. As a result, a valid, reliable, 
and useful graded observation form was developed, comprising 26 items 
across eight dimensions: leadership, innovation, creativity, risk-taking, 
time management, teamwork, effective communication, and marketing. 
The evaluation criteria for each item in the form are clearly defined. 
Additionally, the "description" section on the form allows the observer to 
note qualitative observations or noteworthy events. The developed form is 
suitable for use in studies using all research methods. Teachers can use this 
form for formative assessment purposes. 
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Introduction 
 

The continuous supply-and-demand since the 
existence of human beings has paved the way 
for the emergence and development of 

entrepreneurship as the process of individuals 
being able to sense opportunities in their 
environment, developing innovative ideas 
from these intuitions, transforming ideas into 
projects or products, and making life easier by 
implementing the resulting products. 
Similarly, Kuratko and Hodgetts (2004) 
consider entrepreneurship as a dynamic 
process encompassing vision, change, and 
production. The Ministry of National 
Education (2018) defines entrepreneurship as 
the competence of individuals to turn their 
ideas into action and emphasizes the practice-
based aspect of this process. 
 Entrepreneurship, which has many 
types such as engineering entrepreneurship, 
technology entrepreneurship, social 
entrepreneurship, academic entrepreneurship, 
creative entrepreneurship, cooperative 
entrepreneurship and arts entrepreneurship 
(Römer-Paakkanen & Suonpää, 2017), has 
become one of the top priorities in national 
government policies due to its ability to drive 
creativity, innovation, competitiveness, 
employment and growth, which are the key 
components of the future prosperity of 
sovereign countries today (Römer-Paakkanen 
& Suonpää, 2017). Organizations such as the 
OECD, the European Commission, and 
UNESCO emphasize that policymakers 
should integrate and mainstream 
entrepreneurship into teaching and learning 
processes at all levels of the education system 
(Lackéus, 2015; Lilischkis et al., 2021; 
McCallum, 2019). For this purpose, 
curriculum reform studies are being carried 
out in many countries, aiming to provide 
entrepreneurship skills starting from primary 
school, teacher training is being restructured, 
and effective learning environments that 
support students' creativity, problem-solving, 
leadership, and innovation skills are being 
developed (Karampelas, 2022; MoNE, 2018, 
2024; Penaluna et al., 2020; Seikkula-Leino et 
al., 2021). Providing entrepreneurship 
education from an early age is very important 
for individuals to develop the thinking styles 

and skills required for lifelong learning 
processes (European Commission, 2016). 
Entrepreneurship education aims to raise 
students as active citizens both individually 
and socially by contributing to the 
development of skills such as creativity, self-
confidence, leadership, and a sense of 
responsibility (OECD, 2018; Raposo & Paço, 
2011). 
 Entrepreneurship education can be 
carried out with three different purposes: 
education about entrepreneurship, through 
entrepreneurship, and education for 
entrepreneurship (Johansen & Schanke, 2013; 
Gibb, 1993; Rosa et. al., 1996; Römer-
Paakkanen & Suonpää, 2017). Education 
about entrepreneurship includes educational 
activities that support individuals in becoming 
aware of the importance of entrepreneurship 
for economic and social change in society and 
teach the meaning of entrepreneurship; 
Education through entrepreneurship includes 
educational activities that follow student-
centered pedagogical processes using real-
world projects, using the entrepreneurial 
process as a tool to achieve specific learning 
objectives; Education for entrepreneurship 
includes educational activities that focus on 
individuals acquiring the skills and knowledge 
necessary to start a new venture, and that help 
them learn and develop their entrepreneurial 
skills. 
 In recent years in Turkey, 
entrepreneurship education has begun to be 
systematically included in the curriculum 
reforms of the Ministry of National Education; 
it has been supported by practical activities 
carried out under the title of "science, 
engineering and entrepreneurship", especially 
at the secondary school level (MoNE, 2018). 
While it is aimed to train entrepreneurial 
individuals in line with design-oriented and 
interdisciplinary approaches (MoNE, 2024), 
activities that emphasize the experience-based 
structure of the learning process have become 
an important component of this goal. In this 
context, students can develop their 
entrepreneurship not only through theoretical 
knowledge but also by participating in 
meaningful learning opportunities through 
experiences they gain in experiential 
processes (Kolb, 1984; Pittaway & Cope, 
2007; Rae, 2006). One of the processes 
through which students can experience 
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design-oriented entrepreneurship is the 
engineering design process (Dahl & 
Grunwald, 2022). The engineering design 
process is a cyclical problem-solving 
approach consisting of the stages of defining 
the problem, identifying possible solutions, 
selecting the best solution, developing a 
prototype, testing, and improving (Hynes et. 
al., 2011; National Research Council, 2012). 
In this process, students deal with uncertainty, 
cooperate, learn from their failures, solve the 
problem in the given time, and design a new 
product that creates value. These behaviors 
overlap with the dimensions of risk-taking, 
cooperative work, value creation, time 
management, and innovation defined in the 
entrepreneurship literature (Kiyici et. al., 
2022). The type of entrepreneurship that 
students can exhibit in the engineering design 
process is called engineering entrepreneurship 

& Armstrong, 2003; Purzer et. al., 2016). 
Engineering entrepreneurship is defined as all 
the knowledge, skills, and attitudes required to 
foresee, manage, develop, and implement new 
technological products (Purzer et. al., 2016). 
Individuals with engineering entrepreneurship 
can not only solve an engineering problem but 
also initiate initiatives that can create 
economic, social, and technological value 
from these solutions. Therefore, students with 
engineering entrepreneurship have the 
potential to start their own businesses or lead 
innovative projects after graduation (Roberts 
& Eesley, 2011). 
 Measuring and systematically 
evaluating entrepreneurship is crucial for 
determining and improving the effectiveness 
of educational practices. In this context, valid 
and reliable assessment tools are needed to 
improve the quality of entrepreneurship 
education. The 2024 National Skills-Based 
Science Curriculum emphasizes process-
oriented assessment, aligned with 
contemporary measurement and evaluation 
approaches. It explicitly states that not only 
students' product-oriented achievements but 
also the skills they demonstrate throughout the 
learning process should be measured 
systematically and at regular intervals 
(MoNE, 2018, 2024). Furthermore, it 
emphasizes the need to prioritize the use of 
graded scoring tools for objectively scoring 
skills (MoNE, 2024). This emphasis makes 

monitoring entrepreneurial development 
through observation forms (i.e., rubrics) a 
pedagogical and program-based necessity. 

The literature contains numerous 
measurement tools developed for the field of 
entrepreneurship at different educational 
levels. At the same time, the vast majority of 
these tools consist of scales. Indeed, scales for 
secondary school students were developed by 

and Kayacan (2023), and Yolagiden and 

observed that different types of measurement 
tools have also been developed. Accordingly, 
a test for high school students was developed 
by Arifin and Siew (2023), and a checklist for 
secondary school students was developed by 
Çetin (2015). In a study conducted at the 
university level, a survey was developed by 
Duval-Couetil et al. (2012). In terms of 
qualitative data collection tools, Dahl and 
Grunwald (2022) developed interview forms 
for secondary school students and teachers, 
Kaya-Capocci et al. (2025) for high school 
students, and Özkul (2025) for elementary 
school students. Furthermore, it is observed 
that the measurement tools developed in all of 
these studies are geared towards individual 
assessment. 

Students' entrepreneurship levels can 
be quantitatively determined through one-time 
applications using measurement tools such as 
scales and interview forms. However, such 
measurements are limited in their ability to 
holistically reveal the development of 
entrepreneurial skills over time and their 
changes depending on the learning process 
(Merriam, 2015). Entrepreneurship, by its 
nature, is a multidimensional skill area that 
develops through process and takes shape in 
experience-based learning environments. 
Therefore, there is a need for observation-
based assessment tools that can be used in 
learning processes where students actively 
participate. 
 When the existing studies are 
examined, no observation form has been 
encountered in the literature that allows for the 
process-oriented evaluation of engineering 
entrepreneurship at the secondary school 
level. Although some studies have developed 
analytical assessment tools for certain sub-
dimensions of entrepreneurship at the 
undergraduate level (Akdemir-Beveridge et 
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al., 2025; Eltanahy & Mansour, 2024), these 
studies focus on different educational levels 
and do not directly address the development of 
engineering entrepreneurship within the 
process. For example, Akdemir-Beveridge et 
al. (2025) developed a rubric for observing 
engineering creativity at the undergraduate 
level. The rubric consists of four dimensions: 
fluency, originality, cognitive flexibility, and 
creative strengths. Eltanahy and Mansour 
(2024) developed a 5-level analytical rubric 
for undergraduate students to assess 
Entrepreneurial-STEM (E-STEM)-based 
learning competencies. The developed rubric 
consists of 4 dimensions: E-STEM Project, E-
STEM Knowledge, E-STEM Skills, and E-
STEM Attitude. In the study conducted by 
Çetin (2015) for the secondary school level, a 
checklist focusing on the evaluation of general 
entrepreneurial characteristics in science 
lessons was prepared, including the 
dimensions of creativity, innovation, risk-
taking, critical thinking, need for 
achievement, and interpersonal relationships; 
however, the list does not include an 
evaluation approach directly adapted to the 
steps of the engineering design process and 
does not consist of a structure based on 
detailed scoring criteria. All these situations 
indicate a need in the literature for the 
observation-based evaluation of engineering 
entrepreneurship at the secondary school 
level. 

This study aims to address this need 
by developing an observation form containing 
a rubric that allows for the assessment of 
secondary school students' engineering 
entrepreneurship skills both during the 
learning process and in the context of group 
work. The developed form enables the 
monitoring of students' leadership, 
innovation, creativity, risk-taking, time 
management, teamwork, effective 
communication, and marketing skills within 
the engineering design process through graded 
scoring criteria. Furthermore, providing clear 

and detailed descriptions for each 
performance level aims to increase the 
objectivity and consistency of the evaluation 
process. 

In this respect, the study addresses a 
significant need in the literature by offering a 
unique measurement tool that allows for the 
evaluation of engineering entrepreneurship at 
the secondary school level using a process-
oriented and analytical approach. It is believed 
that the developed observation form will 
contribute to the fields of engineering and 
entrepreneurship education by providing both 
researchers and practitioners with the 
opportunity to systematically and holistically 
monitor the development of students' 
entrepreneurial skills. The study's research 
question is as follows: 
 eveloped Engineering 

Entrepreneurship Observation Form a valid 
 

 
Method  

Research Design 
This study aimed to develop an observation 
form with a rubric for group assessment of 
students' engineering entrepreneurship. For 
this purpose, the research was conducted 
based on Educational Design Research. 
Educational Design Research is an innovative 
research type frequently preferred in 
educational research that aims to build a 
bridge between theoretical knowledge and 
practice. The most fundamental feature of this 
type of research is that it allows for continuous 
improvement of the developed product or tool 
by applying it in real learning environments 
(McKenney & Reeves, 2012).  
 The development process of the 

model by McKenney and Reeves (2012) (see 
Figure 1). The process progressed cyclically, 
and the findings from each stage shaped the 
next stage. 
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Figure 1. Educational Design Research 

phase, a comprehensive literature review and 
document analysis were conducted to 
determine the theoretical basis of the 
developed observation form. The literature 
review included studies that revealed the 
relationship between the engineering design 
process and entrepreneurship education. In 
particular, national and international studies 
have been examined on which behaviors 
entrepreneurship can be observed in the 
engineering design process (Akyar, 2021; 
Dahl & Grunwald, 2022; Deveci, 2018; 
Deveci, 2019; McGee et. al., 2009; McGourty, 
2003; Özlüleci, 2022). In this process, the 
Entrepreneurship Competence Framework 
published by the European Commission 
(Bacigalupo et. al., 2016) and the Standards in 
K-12 Engineering Education document 
prepared by the National Research Council 
(2010) were also examined. These two main 
sources guided in determination of the 
dimensions and indicators of the tool to be 
developed in the research. As a result of the 
analysis, it was concluded that students' 
entrepreneurial behaviors in the engineering 
design process can be examined under eight 
dimensions: leadership, innovation, creativity, 
risk-taking, time management, teamwork, 
effective communication, and marketing. 
 
phase, behavioral statements representing 
each dimension were created based on the 
eight dimensions determined, and a draft form 
was created by preparing an item pool of 26 
items in total. The items focused on 
entrepreneurial behaviors that can be observed 
during the engineering design process. The 
items focused on entrepreneurial behaviors 

that can be observed during the engineering 
design process. The prepared draft form was 
presented to four experts in the fields of 
science education, entrepreneurship 
education, and measurement and evaluation. 
Necessary adjustments were made based on 
feedback from experts. This ensured the 
form's validity in both face and scope.  
 During the "Evaluation and 
Reflection" phase, an in-class implementation 
was conducted to determine the validity and 
reliability of the developed form. The 
implementation was carried out during the 
engineering design process carried out within 
the scope of the "density" subject in the 
science lesson for four weeks in the 2023
2024 academic year. In this process, groups of 
32 sixth-grade students created engineering 
designs to solve the identified problem. 
Throughout the design process, students' 
group work was recorded via video, and 
descriptive observation notes were taken by 
the researchers. The data obtained were coded 
using the developed form and analyzed in the 
same way by a second independent coder. 
Then, consistency between coders was 
calculated.  
 Since the aim of the study was only to 
develop, conduct, and evaluate an observation 
form, the implementation and spread phase 
included in the Educational Design Research 
was not initiated (Wahl & Münch, 2022). 
 
Participants 
Four experts and 32 sixth-grade students 
participated in the development of the 
observation form. The purposive sampling 
method was used in selecting the participants. 
Purposive sampling is a sampling approach 
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based on the deliberate selection of 
information-rich situations. In this method, 
participants are not selected randomly; 
individuals or environments that best suit the 
research question, facilitate observation, and 
enhance the quality of the data are deliberately 
selected (Maxwell, 2013; Patton, 2015). 
 Accordingly, specific criteria were 
used in the selection of experts. Two of the 
experts were teachers with 7 and 8 years of 
professional experience in the field of science, 
while the other two were faculty members 
specializing in the relevant field. Thus, the 
aim was to conduct a comprehensive 
evaluation process by consulting the opinions 
of both teachers with practical experience and 
faculty members with an academic 
perspective. 

The student group consisted of 32 
sixth-grade students (18 girls and 14 boys) 
from low socioeconomic levels attending a 
public middle school in Istanbul, located in 
western Türkiye. Students were selected based 
on their active participation in the research 
application process and their voluntary 
participation. 

 
Data Collection Instrument 
1. Engineering Entrepreneurship 
Observation Form 

The observation form developed within the 
scope of the research was used as the main 
data collection tool to evaluate students' 
engineering entrepreneurship throughout the 
process. The form was used to enable the 
systematic and criterion-based scoring of the 
behaviors exhibited by students during group 
work. Detailed information regarding the 
development process, scope, and structural 
features of the form is presented in the 
relevant sections. 
 
2. Video Recordings 
Video recordings were used as one of the 
primary data sources, enabling the holistic 
monitoring of students' group work during the 
implementation process. In this context, 
recordings were made using two cameras 
placed in the classroom. The cameras were 
positioned at the front and back of the 
classroom to comprehensively reflect the 
students' group interactions and allow for 
simultaneous monitoring of all groups. 

Recordings were taken to cover the entire 
duration of the lesson during which students 
conducted their group work. This allowed for 
uninterrupted monitoring of students' 
behavior throughout the process and the 
evaluation of the development of their 
entrepreneurial skills within a natural learning 
environment. 

Additionally, video recordings were 
used as a data source, allowing coders to 
independently score and analyze behavioral 
patterns in detail, supporting the reliability of 
the evaluation process. In this respect, video 
recordings contributed to the validation and 
increased consistency of the scores obtained 
through the observation form. 
 
3. Observation Notes 
Descriptive observation notes taken by 
researchers during the implementation were 
used to support a contextual understanding of 
intragroup interactions. The notes were taken 
concurrently with the implementation process, 
thus ensuring direct and immediate recording 
of observations. These notes provided 
contextual explanations, particularly in 
interpreting data obtained through video 
recordings and observation forms, supporting 
in-depth analysis of the findings. 
 
Data Analysis 
During the analysis process, the observation 
notes were considered alongside data from 
video recordings and observation forms, 
contributing to consistency between different 
data sources. Additionally, the independent 
coder's access to these notes during the 
evaluation process helped reduce ambiguities 
that might arise during the coding process and 
made interpretations more consistent. The 
data obtained in the study were analyzed with 
a descriptive analysis approach. Descriptive 
analysis is an analysis approach that aims to 
organize, interpret, and present qualitative 
data in line with pre-determined themes, 
categories, or dimensions in a clear and 
understandable way to the reader (Miles et. al., 

 
Video recordings and observation 

notes were used to score the items in the 
observation form. For example, in the 
leadership dimension, the criterion "Students 
can include only a few of their friends in the 
activity" was selected for the group in which 
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only two female students were active, and 1 
point was given. In the innovation dimension, 
since there were four students in the group of 
six who offered more than one solution, the 

and 2 points were given.  In the creativity 
dimension, the group that used leather fabric 
and plastic bottles outside of the 
recommended material list in the activity, the 
criterion of "Students use the recommended 
material list for their designs and additionally 
determine new materials," was selected, and 2 
points were given.  In the risk-taking 
dimension, the group that came up with a 
single idea for the design and did not try any 
other solution, the criterion of "Very few 
students try different solutions during the 
design process" was selected, and 1 point was 
given. In the time management dimension, a 
group that completed the tasks in the stages of 
problem identification, development of 
possible solutions, and selection of the best 
solution, but exceeded the time given for the 
prototyping stage, the criterion of "Students 
complete some of the assigned tasks on time" 
was selected, and 1 point was given. In the 
teamwork dimension, since all students in the 
group, consisting of four girls and two boys, 

worked actively and collaboratively, the 

was selected, and 3 points were given. In the 
effective communication dimension, the 
group that included students who contacted 
other groups for the silicone gun and 
consulted their fathers for design ideas, the 
criterion of "Most students communicate with 
people outside their group mates" was 
selected, and 2 points were given. In the 
marketing dimension, the group that makes its 
designs almost cost-free with waste materials 
and increases the sales price by giving 
importance to aesthetic appearance, the 
criterion of "The product is determined to be 
almost cost-free and with a high sales price" 
was selected, and 3 points were given. 

In addition, for reliability analyses, 
consistency between coders was calculated, 
and the formula of Miles and Huberman 
(1994),

 
 

Findings 
Findings Regarding Validity 
As a result of expert evaluations, four of the 
26 items on the form were revised. The results 
of these adjustments are shown in Table 1. 

 
Table 1. Findings regarding validity 

Dimenson 
Initial number of 

items 
Number of expert 
recommendations 

Type of edit made 
Last number of 

items 

Leadership 5 1 
Increasing the clarity of the 

item 
5 

Innovation 3 0 No changes made 3 

Creativity 3 0 No changes made 3 

Risk-taking 3 1 
Transforming the negative 

structure into positive 
3 

Time management 1 0 No changes made 1 

Teamwork 3 0 No changes made 3 

Effective 
communication 

3 0 No changes made 3 

Marketing 5 2 
Increasing the clarity of the 

item 
5 

Total 26 4 - 26 
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The item 

friends with appropriate task distribution during 

determine the cost and sales price of the product 

appropriate cost and sales price for the product 

oral/poster presentation for the product they 

an effective oral/poster presentation to market 

 
As a result, it is seen that, as a result of 

expert opinions, adjustments were made in three 
dimensions in total, and no changes were made 
in five dimensions. The regulations were 
generally aimed at increasing the clarity of the 
item. This finding shows that there is a general 
consistency among the expert opinions and that 
the initial structure of the form is sufficient. As 
a result, it is seen that the developed form is 
sufficient in terms of face and content validity.  

 
Findings Regarding Reliability  
To test the reliability of the form, an 
independent coder evaluated the same 
observation data. Consensus could not be 
reached on the scoring of only one item in the 
marketing dimension, and as a result, the 
intercoder consistency rate was calculated as 
96% (Miles & Huberman, 1994). This shows 
that the clear definition of scoring criteria in the 
observation form provides a strong consensus 
among coders. The calculation of the general 
average as 96% indicates that the reliability of 
the form is high.  
 
Final Structure of the Form 
The form developed as a result of the 
arrangements consisted of eight dimensions and 
a total of 26 items. A three-level scoring system 
was used for each item (1=needs improvement, 
2=good, 3=very good). The criteria for each 
level are clearly defined, so that it is 
predetermined which score the observer will 
give in which situation. These clear scoring 

criteria ensured that the form was objective, 
applicable, and conducive to inter-coder 

section of the form allows the observer to note 
qualitative observations or noteworthy 
situations. The form is presented in Appendix 1. 
 

Discussion and Conclusion 
In this study, a graded Engineering 
Entrepreneurship Observation Form consisting 
of eight dimensions and 26 items was developed 
to assess the engineering entrepreneurship of 
secondary school students as a group. 
Observation forms are known for their ability to 
enhance self-regulated learning, metacognition, 
and feedback processes (Ahankari & Jadhav, 
2016; Ansyari, 2018; Rochford & Borchert, 
2011). It allows students to improve their 
entrepreneurship by providing continuous 
feedback (Eltanahy & Mansour, 2024; Kahveci 

offer a promising platform for developing 
entrepreneurship in engineering education 
(Park et. al., 2020). The Engineering 
Entrepreneurship Observation Form developed 
in the study serves this purpose and enables the 
assessment and development of students' 
leadership, innovation, creativity, risk-taking, 
time management, teamwork, effective 
communication, and marketing skills.  
 It differs from previous studies in that 
the form has eight dimensions and includes 
dimensions such as time management and 
marketing, which are rarely addressed in 

 al., 2025; Çelik et 
al., 2015; Çetin, 2015; Deveci, 2018; Yolagiden 

factor in the engineering design process. 
Students must be able to manage time pressure 
by working effectively within the given 
deadlines. Furthermore, student designs must 
create value and be marketable (Kiyici et al., 
2022). The main factor that enabled the 
observation of time management and marketing 
dimensions in the process was the consideration 
of entrepreneurship in the context of the 
engineering design process. As a result, it can 
be said that the observation form developed 
confirms the importance of integrating 
entrepreneurial skills into engineering design 
processes, which is frequently emphasized in 
the literature.  
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In the study, the Educational Design 
Research method was used to develop the 
observation form. Mixed method is generally 
used in observation form development studies 

Educational Design Research type in 
observation form development studies is quite 
new in the literature, with a limited number of 
studies (Ansyari, 2018). While developing the 
form, expert opinions were consulted for 
content and face validity; reliability was 
calculated by examining inter-coder 
consistency. These methods are frequently used 
for validity and reliability in observation form 
development studies (Ansyari, 2018; 
McCormack, 2011; Shartrand et. al., 2008). As 
a result, it was concluded that the developed 
form is a valid, reliable, and useful tool for 
systematically observing students' 
entrepreneurship in the engineering design 
process. The evaluation criteria for each 
behavior are clearly defined in the form; thus, it 
is predetermined which score the observer will 
give in which situation. This feature was made 
the form applicable and increased validity and 
consistency during the observation process 
(Büyüköztürk, 2019).  

The developed form is suitable for use 
in studies employing all research methods, as it 
allows for the collection of both quantitative 
and qualitative data. Furthermore, the form is 
suitable for use in formative assessment in 
lessons, which can facilitate the restructuring of 
educational processes (Eltanahy & Mansour, 
2024). Although it takes time for teachers to 
score the criteria in detail, the form clearly 
shows in which areas students are proficient or 
in which areas they need to improve (Mertler, 
2001). Correct use of the form will help students 
effectively implement the engineering design 
process and increase their competence in this 
process (Gerhart & Fletcher, 2011). 

 
Recommendations and Limitations 
There are several limitations to consider when 
interpreting the findings of this study. First, the 
study was conducted with sixth-grade students 
from a low socioeconomic background 
attending a public school in Istanbul. Therefore, 
the findings are context-specific and may not be 
directly generalized to different grade levels, 
socioeconomic groups, or educational settings. 
Furthermore, the study was conducted within a 
specific cultural and institutional context, which 

may affect how engineering entrepreneurship 
skills are expressed and observed. Therefore, 
although the validity and reliability of the 
measurement instrument have been established 
in this study, further studies should be 
conducted across different socioeconomic 
levels, grade levels (high school and 
undergraduate education), and cultural 
contexts. This will allow the next phase of this 
study, the "implementation and dissemination 
phase," to be completed. Secondly, the findings 
reflect observations within a limited time frame. 
While this timeframe allows us to gain 
meaningful insights into students' skills, longer-
term applications may provide a more 
comprehensive understanding of the 
development of engineering entrepreneurship 
over time.  
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