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Abstract 

The aim of the study was to determine the impact of project-based learning on academic achievements of 
vocational school of higher education students and to investigate their views on the topic. In the study, a mixed 
descriptive design where qualitative and quantitative data were both collected and analyzed. The quantitative 
part was conducted with relational screening method and the qualitative part was conducted with descriptive 
analysis method. The study group included 13 freshmen students attending the vocational school of higher 
education, building inspection program in a university located in Eastern Anatolia region in Turkey during the 
2016-2017 academic year spring semester and selected with convenience sampling method. The study was 
conducted during the 14 weeks long period where the related programming course was instructed. In the study, 
quantitative data were collected with an achievement test that measured the academic achievements of the 
students in AutoCAD programming course. The qualitative data were collected with a structured interview form 
designed to collect the student views on the related course. Quantitative data were analyzed with the t-test and 
the descriptive analysis method was used to analyze the qualitative data. In conclusion, it was determined that 
project-based learning had a positive impact on academic achievement. Furthermore, students expressed that 
they achieved meaningful learning as a result of the project-based learning application and the method was 
adequate for the instruction process, improved their interest in the course and related the content with daily life. 

Keywords: academic success, project-based learning, autoCAD instruction, vocational school students  

1. Introduction 

In the instruction process, it is known that Turkish education system has been transformed from a 
teacher-centered learning approach into a student-centered approach during recent years. In fact, this led to the 
prominence of student-centered approaches. One of the most important student-centered approaches is the 
Project-Based Learning Approach. In this approach, students actively participate directly in the instruction 
process, interacting directly with learning areas. Students easily forget the information they learn only by hearing. 
However, an educational activity that they directly participate in leads to better comprehension of the topic and 
the retention of the learned knowledge (Başar, 1992). Project-based learning should enable students to acquire 
new knowledge by asking questions, researching, solving problems, making decisions, conducting cognitive or 
psychomotor skills-based designs. The products that students construct only by using previous knowledge could 
not be called projects, but only exercises (Kalaycı, 2008). 

Project-based learning is defined by Erdem and Akkoyunlu (2002) as “a learning approach based on project 
development, imagination, planning and construction. It emphasizes a process where learners plan their own 
learning processes individually or in a group to reach certain goals, developing their skills of collaboration, 
responsibility, collecting information, and organization of collected information.” Project-based learning is an 
education and instruction model that includes problem-solving and other meaningful learning of the students, 
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allowing the students to work alone to organize their knowledge and finalize their work, create their own 
products and focused on concepts and scientific principles (Cole, Means, Simkins & Tavali, 2002). 

Anonymous (2003) described the six stages of the project-based learning process as follows: question/problem, 
planning, programming, guidance, assessment and evaluation. Learning in project-based learning means 
continuous reorganization of the intellectual structure of the learner based on the design-based and 
process-oriented structure of the approach. Thus, project-based learning requires process-oriented and 
in-classroom interactive environments. These learning environments are technology-based environments where 
students construct and guide their own learning, thereby developing their creativity, they attempt to solve the 
problems they encounter in collaboration, they make decisions on their own achievements, the life is transported 
into the classroom, and families actively participate in the learning process (Erdem, 2002). 

Projects are defined as individual or collaborative work conducted by students for a long time on a task to 
achieve a concrete product alone or in small groups. The main objective of project work is to assist the students 
to develop responsibility of self-learning and to motivate them to work in collaboration with others (Saban, 
2002). The object of project studies is to train individuals who can collaborate, solve problems and produce 
different solutions, transform this process into lifelong learning and produce a product and conduct research for 
this purpose, question, collect information and could use the collected information in an accurate and systematic 
manner (Çiftçi & Sünbül, 2005). 

In project-based learning, learners decide how to approach a problem and which activities they should carry on. 
They collect information from a wide variety of resources and obtain information via analysis and synthesis. 
Students comprehend the topics better since they enjoy the project work better and they have the opportunity to 
learn by living (Winn, 1997). Project-based learning develops the high level cognitive skills such as data analysis, 
problem solving, decision making, etc. and improves their sense of responsibility for the physical and social 
environment (Dori & Tal, 2000). 

The primary goal of the project-based learning should be to enable the student to discover self-learning profile 
and style, and thus to teach how to learn (Vaiz, 2003). Implementation of project-based learning in higher 
education and presentation of the results with a paper is important for providing an example for other 
academicians who consider implementing this learning approach in their courses (Kalaycı, 2008). Project based 
learning is an approach that can be used at every stage in higher education, in suitable departments or courses. 
This approach is used in certain faculties and vocational higher education institutions properly based on its rules 
and principles, however this is not prevalent. For example, certain departments in Gazi and Ankara Universities, 
Faculties of Medicine, and in Dokuz Eylül University, Faculty of Engineering have adopted project-based 
learning (Kalaycı, 2008). 

Certain studies in the literature compared the effects of project-based learning approach and traditional 
instruction method on academic achievements of students in different classes and courses. The results of these 
studies demonstrated that project-based learning has positive effects on academic achievements of students when 
compared to traditional teaching. Atıcı and Polat (2010) studied the impact of project-based learning on students’ 
academic achievements and their views in web design course. The study results demonstrated that project-based 
learning has increased student achievement compared to traditional instruction. In a study by Özyurt and Özyurt 
(2017), the student views on project-based learning implemented in visual programming course were examined. 
As a result, it was demonstrated that project-based learning provided significant contributions to the learning 
process. In a study by Gömleksiz and Fidan (2013), the views of university students on the effects of 
project-based learning in web design course were obtained. Based on the study findings, it was determined that 
project-based learning led to effective learning, active participation and retention of knowledge. Furthermore, it 
was concluded that project-based learning provides practice opportunities, increases motivation through 
collaboration, and thus, it should be used in similar courses. In addition, Nielsen Nielsen, Du, and Kolmo (2010) 
found that project-based learning improved the achievements of engineering students. However, there are also 
studies that claimed that project-based learning did not have a superior effect on student achievements although 
it had positive effects on achievement (Avci, 2006; Özyurt & Özyurt, 2017; Yıldız & Özdemir, 2012). In certain 
studies, the effects of the activities designed with Geogebra mathematics software on student achievement were 
examined and compared to traditional instruction approach. Thus, Öztürk (2012) determined that Geogebra 
mathematics software had a positive impact on student achievement in 8th grade mathematics course 
trigonometry and slope topics and Van Hiele geometry level. Özçakır and Çakıroğlu (2017) suggested that 
Geogebra provided positive support to junior high school 7th grade students in the instruction of achievements in 
mathematics course areas of quadrangles topic. 
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One of the computer software used in applied technical fields is the AutoCAD software. AutoCAD, known also 
as an instructional process, requires student proficiency rather than being difficult. It actually improves 
individual’s affective skills such as creative thinking, problem solving and critical skills. Technology does not 
only improve motivation, but it also helps students recognize the significance of learning. The use of 
technologies such as AutoCAD allows students to directly participate in learning and learning processes 
(Holzinger, 1997; Sidek & Mohd Ariffin, 2011; Sharples, 2000; Sharples, Corlett, & Westmancott, 2002). It is 
important to use this software to provide independent computer-aided drawing information in computer aided 
design and technical drawing courses. Because, today, the communications between building inspection offices, 
architectural and engineering bureaus, design bureaus, administration and offices and building sites are 
conducted on electronic media. Today, AutoCAD software is accepted as an international standard in 
computer-aided drawing. This software is also used as a useful tool for data entry in general purpose engineering 
software. Therefore, it is necessary to provide basic AutoCAD knowledge in the core curriculum courses 
(AutoCAD, 2017). Computer Aided Instruction could be applied in courses in engineering and technical 
education such as Computer Aided Design and Computer Aided Manufacturing. Although AutoCAD is a 
developed for design and manufacturing, it also has an educational function via AutoLISP and DCL. Based on 
the abovementioned information, the significance of AutoCAD skills for building inspection department students 
in vocational schools of higher education, the capability of students to create project outputs using this software 
and the suitability of the course content and project-based learning with respect to the instructional methods 
utilized in this course demonstrate the importance of the present study for the literature. It is also considered that 
cognitive and emotional views of the students on this course and instructional method are important. 

1.1 The Aim of the Study 

The objective of the study was to determine the impact of project-based learning applications on the academic 
achievements of vocational school for higher education students in AutoCAD programming course and to 
examine their views on the topic. It was stipulated to investigate the sub-objectives presented below based on the 
abovementioned general objective. 

1) What was the AutoCAD achievement score level of the students before and after project-based learning 
applications? 

2) Was there a significant change in students’ AutoCAD programming course academic achievements as a 
result of project-based learning applications?   

3) What were the views of students on AutoCAD education based on project-based learning applications? 

2. Method 

2.1 Research Design 

The study was conducted with a mixed design that included quantitative and qualitative research methods. In the 
quantitative section, the effect of the independent variable (project-based learning) on the dependent variable 
(students’ achievements in the AutoCAD course) was investigated with single group pretest-posttest weak 
experimental design. In this design, the independent variable is applied to a group and measurements are 
conducted before and after the application. When there is significant difference between the mean pre-test and 
post-test scores obtained by the group in the measurement instrument, it is concluded that the application was 
effective (Karasar, 2008). In the qualitative section, the impact of project-based learning applications on the 
academic achievement of students in AutoCAD programming course was determined. For this purpose, the 
written views of all students were obtained and a descriptive analysis was conducted on the collected data. 

2.2 The Study Group 

The study group included 13 undergraduate freshmen students attending the vocational school of higher 
education, building inspection program in a university located in Eastern Anatolian region in Turkey during 
2016-2017 academic year spring semester. These students were randomly selected among freshmen building 
inspection department students who were attending the AutoCAD course and with homogenous achievement 
levels. Thus, convenience sampling method was preferred as the implemented sampling method in the study. 
The convenience sampling method is selection of the sample from easily accessible and applicable subjects due 
to time, money and labor force limitations. Initially, the university where the sampling would be selected was 
determined, and then the students who were attending the related program in this university were selected with 
convenience sampling method (Büyüköztürk, 2016, p. 92). 
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2.3 Data Collection Tools 

Achievement Test (AT) and Structured Interview Form (SIF) were used as data collection tools in the study. AT: 
This is a multiple-choice test that included 20 questions and developed by the authors to measure the academic 
achievements of the students in AutoCAD programming course (See Appendix 1). The test questions were 
developed by the authors after the required literature review was conducted based on the course learning 
outcomes. During the design of the test, the learning outcomes were examined and the content validity of the test 
was ensured by obtaining the expert views of 2 faculty members in the field of building inspection and 1 faculty 
member in the field of educational sciences. The correct answers received 1 point and incorrect questions 
received 0 point in the test. Thus, the highest possible score in the test is 20 and the lowest possible score is 0 
points. The reliability of the test is calculated with Kuder Richardson-20 (KR 20). The reliability coefficient is 
0.761. SIF: Developed by the authors, this form aimed to obtain the student views on the AutoCAD 
programming course. The form included 10 open-ended questions developed by the authors after conducting a 
literature review. The form questions were on what the students liked the most during the instruction of the 
course, their positive/negative views on the course, the significant challenges they faced during the instruction, 
and their views on how AutoCAD can be used in other disciplines. For the form validity, the same experts who 
reviewed the AutoCAD Achievement Test were consulted. Based on the feedback, two questions were 
considered inadequate based on technique and content and were removed from the form. Thus, the structured 
interview form that included 8 questions was finalized. The form was applied to all students. Some of the 
questions on the form are as follows: What do you think is/are the benefit/benefits of the instruction of this 
course with project-based learning approach for your achievements? Which aspect of instruction with 
project-based learning approach you liked the most? Why? What did you feel about project-based learning 
approach during the instruction of the course? What kind of skills you achieved when the course was instructed 
with project-based learning approach? The student responses were transferred to tables using MS Excel software 
and the general trends in the student views were determined with descriptive analysis. 

2.4 Application Process 

In the study, project-based learning instructions were carried out by the second author. In order to determine the 
impact of the project-based learning on the academic achievement, the achievement test was applied to the 
students as the pre-test and post-test in the quantitative part in the study. In the qualitative part, the structured 
interview form was applied as a posttest to obtain the student views on the subject. The information about the 
implementation of the instruction method in the present study is presented in Table 1. 

 

Table 1. Project-based learning application process  

Group Before the application  Application After the application 

Student 
Pretest 
(AT) 

Project-based learning  
(14 weeks) 

Posttest 
(AT+SIF) 

 

During the application stage of the study, the course topics were spread over fourteen weeks (42 periods) based 
on the AutoCAD course hours to comply with the course curriculum and to achieve the learning outcomes. 
AutoCAD course instruction was conducted in the computer lab based on the course syllabus and questions on 
the topic were asked to the students at the end of each class. In certain parts of the instruction process, methods 
such as discussions, question and answer sessions were conducted, and applications were instructed and 
discussed by the second author. Activities were carried out in a classroom environment where students were 
actively involved by the second author using the project-based learning approach. In order to measure the 
effectiveness of the learning process, project evaluation form, self-evaluation form, worksheets, student product 
file evaluation form and the interview form were used. In the instruction process, the students were initially 
asked how the project outputs could be drawn in the AutoCAD software. Based on the answers, the course 
project outputs are presented in the computer environment and solutions were demonstrated. Thus, it was 
attempted to determine the efficiency of the method on the academic achievements of the students. The learning 
outcomes of the AutoCAD-assisted project process are presented in detail at the end of the present paper 
(Appendix 2). 

2.5 Data Analysis  

Qualitative and quantitative data were obtained as a result of the applications conducted in the study. In cases 
where the number of data in each group was less than 30, nonparametric tests were utilized (Büyüköztürk, 2016). 
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Thus, nonparametric Mann-Whitney U-Test and Wilcoxon signed-rank test methods were used in the SPSS 
21.00 software for the analysis of quantitative data. The qualitative data were analyzed by descriptive analysis 
using the MS Excel software. 

3. Findings 

3.1 Quantitative Findings on Academic Achievements of the Students 

The descriptive statistics were conducted on the data obtained from the achievement tests in the quantitative 
section of the study. These statistics were interpreted based on the pretest/posttest scores of the students. The 
mean scores obtained in the achievement test based on the student responses were examined using standard 
deviation and levels. Related findings are presented in Table 2. 

 

Table 2. Comparison of students’ academic achievement pretest and posttest scores 

Application N Number of Items X S.S Sd. t. p. 

Pretest 19 20 6.316 2.191 
36 8.234 .000 

Posttest 19 20 11.632 1.765 

 

Table 2 demonstrates that the students’ mean pre-test score was X=6.316, while the mean posttest score was X=11.6322. Thus, it was determined that the mean achievement levels of the students improved after the 
conducted project-based learning applications (Xposttest =11.632 > Xpretest=6.316). Dependent samples t-test results 
showed that the difference between the students’ pre and post test scores was statistically significant (t36=8.234: 
p=.000<.05). 

3.2 Qualitative Findings on Student Views  

In the study, AutoCAD activities related to AutoCAD programming course learning achievements were designed 
and 8 open-ended questions were asked after the course to evaluate the views of the students in the study group. 
The data obtained with the structured interview form are presented with direct quotes. In the process of quoting 
student views, initially the student views expressed for each question were examined, and the most frequent 
responses were directly quoted. Furthermore, general trends among all responses were discussed in a descriptive 
manner. In the presentation of the quotes, student names are coded such as K1, K2, K3,... in compliance with the 
scientific ethics rules. 

The first question that was posed to the students was, “What do you think is/are the benefit/benefits of the 
instruction of this course with project-based learning approach for your achievements?” It was observed that 
most students replied to the question as “they achieved psychomotor skills as a result of the projects they 
conducted with AutoCAD applications” (N = 6) and “it contributed to better comprehension of the topic” (N=5). 
The views of certain participants were as follows: 

K5: “It enabled us to be more informed and practical in project drawings.” 

K6: “We learn drawing and reading the project in computers. This course will be beneficial for us in the 
future.” 

K8: “I think that it is beneficial for comprehending and learning faster and learning the meanings of the 
symbols used in the software faster.” 

In addition to the abovementioned responses, the following response by a student (K10) could be considered as 
an interesting finding on the significance of AutoCAD software: “I think I can draw the project, learned how to 
read the project and I designed creative projects with a higher awareness with the project-based learning 
approach.” 

In order to measure the emotions that students experienced during the instruction of the course, the following 
question was posed: “Which aspect of instruction with project-based learning approach you liked the most? 
Why?” Students often indicated that “the course process became more fun” (N=5) and “the course was no more 
boring” (N=5) as a result of project-based learning application. The views of certain participants were as follows: 

K5: “I quite liked the fact that the professor visually provided information using videos as we draw.” 

K7: “Observing it visually enabled us to comprehend the course better and the course was quite 
entertaining.” 
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K11: “I liked the project drawing method. Because, working with this method makes the course more 
fun.” 

In addition to the answers mentioned above, another student (K13) stated that “I liked the instruction of the 
course in a purely applied manner. I liked the fact that the project-based learning was not a rote-based method,” 
demonstrating the fact that the use of project-based learning in the educational process is a significant factor in 
the retention of the learning in instructional activities. 

In order to obtain the views of the students on project-based learning used in the course process in the study, the 
following question was utilized: “Was the method used in the instruction of this course important, please explain 
the reasons?” Most students stated that “project-based learning was important” and “it changed the perspectives 
of the students on the course and expanded their horizon” (N=9). The views of certain participants were as 
follows: 

K4: “It is important, because it made me comprehend the course content better.” 

K5: “It is important. Because, the method made us participate in the course better, reinforcing our 
knowledge.” 

K9: “It is important, because it improves one’s interest in the course.” 

Furthermore, in addition to the answers mentioned above, another student (K12) stated that “It is important 
because we actively participated in the class and developed our method creativity skills,” and this could be 
considered as a finding that evidenced the significance of the project-based learning in the development of 
creativity skills and active participation of the individual in classroom activities. 

In order to measure the negative aspects of the project-based learning, students were asked the following 
question: “What was the most challenging aspect for you during the instruction of the course and why? Students 
often stated that they mostly experienced problems in “computer applications” (N=8). The views of certain 
participants were as follows: 

K4: “There were a high number of models that needed to be constructed in the software, which made it 
difficult for me to organize my projects on the computer.” 

K10: “I experienced difficulties in the applications I conducted on the computer in the project drawing 
process and when I was transferring the data to the isometric paper.” 

K11: “Computer applications for certain projects were difficult and complex.” 

In addition to the answers mentioned above, the response of another student (K3) that “I experienced difficulties 
during the drawing process in the project due to time constraints” could emphasize the point that the utilized 
method may lead to time management problems. 

In the study, to measure students’ emotions about the learning process, the following question was posed “What 
did you feel about project-based learning approach during the instruction of the course?” The students mostly 
expressed that they felt “excitement” (N=10) about the process. The views of certain participants were as 
follows: 

K5: “I was excited, I became aware that I can think at a high-level.” 

K6: “I was excited about feeling that I can succeed.” 

K9: “I was excited because at one moment I felt like I was working at an actual professional 
environment.” 

Also, in addition to the responses given above, the student coded K4 stated that “it varies based on the project. 
When it is confusing, I feel bad,” which could demonstrate that the level of the projects was important for the 
adopted method. 

To measure the skills that the students achieved and were aware of this achievement, the following question was 
posed: “What kind of skills you achieved when the course was instructed with project-based learning approach?” 
The students mostly stated that they achieved “Project reading” (N=7) skills. The views of certain participants 
were as follows: 

K1: “My project reading and accordingly, high-level thinking skills developed thanks to the 
project-based learning.” 

K5: “My skills of making comments about the project and project reading developed.” 

K6: “I noticed that my project design and interpretations skills in the AutoCAD software developed.” 
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Furthermore, in addition to the answers mentioned above, a student (K3) stated that “the fact that we could work 
on the projects in detail led to the achievement of three-dimensional spatial thinking skills,” which suggested that 
project-based learning was important for the development of individual’s spatial intelligence. 

In order to measure the students’ level of establishing correlations between the subject areas, the following 
question was posed: “In which courses you would like to use project-based learning in the department?” The 
students mostly stated that the method can be applied in “Field Information Courses” (N=11). The views of 
certain participants were as follows: 

K5: “Due to our profession, I would like the project-based learning to be utilized in other field courses 
as well.” 

K6: “It can be adequate to use the project-based learning in the structural analysis course.” 

K7: “I think the concrete and damage courses are adequate for project-based learning.” 

Finally, in order to measure how helpful the method was in making the students relate with the daily life, the 
following question was included in the interview: “Do you think that the project-based learning utilized in the 
instruction of this course relates the course content to daily life?” The students mostly mentioned that 
“project-based learning is effective in relating the course content to daily life” (N=10). The views of certain 
participants were as follows: 

K9: “Yes, because we will be drawing projects all the time when we will practice the profession.” 

K10: “Yes, it is related, because I think that my self-esteem in daily life would improve thanks to 
project-based learning.” 

K14: “Yes, in my opinion, even the most primitive individuals use projects when building their 
shelters.” 

It is possible to suggest that the project-based learning positively affected the instruction process based on the 
student views. Via project-based learning, students were able to restructure their knowledge and displayed 
behavior in accordance with the objectives of the program. Student statements demonstrated that thanks to 
project based learning, their project reading skills, their skills to comment on projects, and their skills to be 
aware of the significance of the projects in daily life improved. 

4. Discussion, Conclusion and Recommendations  

As a result of the present study that aimed to determine the impact of project-based learning applications on the 
academic achievements of vocational school of higher education students in AutoCAD programming course and 
to investigate the student views on the topic, it was concluded that the conducted applications had a positive 
impact on academic achievements of the students. In the literature, there are project studies that supported the 
abovementioned result (Atici & Polat, 2010; Gömleksiz & Fidan, 2013; Khaliq, Alam & Mushtaq, 2015; Nielsen, 
Du & Kolmos, 2010; Özyurt & Özyurt, 2017), while there are others, albeit limited in number, that suggested the 
opposite (Avci, 2006; Özyurt & Özyurt, 2017; Yıldız & Özdemir, 2012). 

After the quantitative part of the study was completed, the qualitative part was conducted, and SIF was applied 
to evaluate the student views in depth. The data obtained in the interviews were analyzed with descriptive 
analysis and the results were presented as direct quotes. Students were asked about the benefits of instructing the 
course with project-based learning approach, and they mostly stated that the projects conducted with AutoCAD 
application improved their psychomotor skills and contributed to better comprehension of the topic. In other 
words, students stated that their academic knowledge and skills were positively affected by project based 
learning. Atıcı and Polat (2010) concluded that the development of academic knowledge and skills of the 
students in a course was positively affected by project-based learning. Demirel (2007) also stated that when 
conducting projects, project-based learning allowed the students to study with their own methods and establish 
their own knowledge structures. Thomas (2000) also stated that the use of project-based learning in the 
classroom contributed significantly to the acquisition of knowledge by students. 

In order to determine the emotions experienced by the students during the instruction of the course, they were 
asked which aspect of the project-based learning instruction process they liked the most, and it was determined 
that the course became more fun and was no longer boring when the course was instructed with the project-based 
learning approach. In other words, the students were more interested and actively participated in the instruction 
process. In a study by Curtis (2002), it was stated that teachers and parents were satisfied with the connected and 
orderly commitment of the students in the project. Furthermore, Zoller (1991) stated that active participation of 
the students in the process enabled them to shape their ideas and demonstrate their perspectives. Moreover, in 
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their study, Saraçoğlu, Akamca and Yeşildere (2006) stated that students have the opportunity to conduct 
activities based on their special needs and interests thanks to the project-based learning. 

To determine the student views on the method used in the course process, they were asked about the significance 
of the approach used during the course. It was determined that the project-based learning approach was 
important and changed their views about the course. It could be suggested that the students considered that the 
approach changed their views on the course because they considered the related learning approach as important 
and that they achieved certain top-level skills due to this approach. In a study by Sert Çıbık (2009), it was 
reported that the project method was beneficial for students who do not like to participate in the instruction, and 
it developed the problem solving, synthesis and critical thinking skills of the students. 

In order to determine the negative aspects of the project-based learning approach, the students were asked to 
indicate where they experienced problems during the instruction of the course and they stated that they 
experienced the most difficulty in computer applications. However, certain students also stated that these skills 
improved when the teaching process was over. Based on this finding, it can be suggested that the project-based 
learning positively affected students’ achievements. In a study by Korkmaz and Kaptan (2001), it was stated that 
students acquire certain skills through project-based learning, and one of these skills was technological literacy 
skill. 

In the study, students were asked what they felt when they saw the expression of algebraic structures with 
geometrical shapes to measure the emotions of students about the instruction process and it was determined that 
the feeling of excitement was prevalent among the students. Based on this finding, it is possible to suggest that 
project based learning improved the students’ attitudes towards the course. In a study by Demirel (1993), it was 
reported that project-based learning is an important method in improving students’ attitudes towards the course 
and their self-assessment. Furthermore, Kalaycı (2008) stated that the students were very excited for constructing 
a creative product. 

In order to measure the skills that the students developed with self-awareness, the skills that they thought they 
acquired due to the instruction of the course with project-based learning approach, and it was determined that the 
students acquired project reading skills. This may be due to the fact that project-based learning positively affects 
project development skills. Erdem (2002) reported that project-based learning is a teaching approach where the 
concept of learning based on project development is predominant. The findings of this study were consistent 
with the present study findings. 

In order to measure the level of the students in establishing correlations between the subject areas, they were 
asked to identify the courses that project-based learning approach would be adequate in their view and the 
students indicated that the approach could be used in field information courses. This may be due to the fact that 
the students perceived the project-based learning approach as an interdisciplinary approach. In a study by Vaiz 
(2003), it was stated that the project-based learning is a classroom activity model that adopts long-term, 
interdisciplinary learning activities that integrate student-centered and real-world topics and applications instead 
of short, isolated, teacher-centered classroom applications. This result is consistent with the present study 
findings. 

Finally, the students were asked whether the project-based learning approached used to instruct the course could 
relate the course content with daily life to measure the assistance provided by the method they utilized to relate 
with the daily life and it was determined that the project-based learning approach was an effective method for 
establishing a relation with the daily life. This can be due to the fact that students could solve the daily life 
problems while they were actively involved in the process, and they were able to produce a concrete product. 
There are studies in the literature that support this finding. In a study they conducted, Korkmaz and Kaptan 
(2001) reported that project-based learning integrated the products that the students created and their 
performances in real life. 

In conclusion, based on quantitative findings of the study, it can be suggested that the project-based learning 
approach increases achievements in the instruction process and leads to a significant difference when compared 
to traditional teaching methods. Furthermore, students generally stated that the project-based learning affected 
the instructional process positively when expressing their views. Via project-based learning, students were able 
to exhibit behavior in line with the objectives of the restructured program. Student statements demonstrated that 
they developed project reading skills, the skill of interpreting the projects, and awareness on the significance of 
the projects in daily life through the project-based learning. Based on the current study findings, the following 
can be recommended for future studies: further studies on the use of project-based learning in computer-aided 
learning environments in other branches can be conducted. Project-based learning approach can be used in 
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computer-aided learning environments and new studies can be conducted at different educational levels (primary 
school, junior high school, high school, colleges, etc.). On the other hand, only the achievement test was applied 
to the 13 participating students as the data collection instrument in the quantitative part of the study, and the 
obtained data were analyzed with a weak experimental design. Thus, different sampling approaches and different 
data collection instruments could be recommended for future studies on project-based learning applications and 
to conduct the studies with an experimental design where at least study and control groups are present. 
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Appendix A 

AutoCAD Achievement Test 

1. Which option below is used to save an active AutoCAD file with an alternative file name? 

a) Save      b) Save as      c) New      d) Open 

2. What is the function of Chamfer command? 

a) Two lines are combined by rounding 

b) It increases or reduces the object dimensions 

c) To bevel the corners 

d) To rotate the objects 

3. Which command below is used to mark the desired object (line, arc, etc.) into equal parts using predetermined 
number of points or blocks? 

a) Divide     b) Measure     c) Array     d) All 

4. What is the shortcut for the “Area” command that measures the area? 
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a) aa  b) ar     c) a     d) are 

5. What is the shortcut used for cancelling a command? 

a) Mouse right click  b) Space  

c) Esc    d) Tab 

6. Which was is used to copy around a center point? 

a) Copy     b) 3DArray   c) Array   d) Align 

7. Files CANNOT be exported to which of the following formats using AutoCAD? 

a). dwg  b). dxf       c). jpeg     d). avi 

8. Which is not available in Layer? 

a) Render      b) Lock   

c) Line weight      d) Line type 

9. What is the function of Extend command? 

a) Extension       b) Trimming   

c) Deleting  d) Elevation 

10. Which of the following does not accept the Trim command? 

a) Line     b) Arc        c) Pline           d) Face  

11. Which command is used to symmetrize an object? 

a) Copy     b) Mirror    c) Move       d) Block 

12. Which menu item includes editing commands? 

a) View    b) Tools      c) Format    d) Modify 

13. Which term reflects angle? 

a) Scale    b) Rotate      c) Base     d) Angle 

14. Scaling commands are located under which menu item in AUTOCAD? 

a) Draw    b) Dimension      c) File        d) Modify 

15. Pan command fulfills which purpose? 

a) Zooms the image in and out. 

b) Moves the drawn objects. 

c) Slides the image. 

d) Rotates the image in three dimensions. 

16. What is the exact function of the Polar Array command? 

a) Rotates the selected objects around a specified point and copies the objects. 

b) Rotates the selected objects. 

c) Copies the selected objects. 

d) Alters the object dimensions. 

17. Which should be used to draw a two-dimensional isometric drawing? 

a) Ortho command. 

b) End Point command is selected from Osnap > Settings. 

c) Polar command. 

d) Isometric snap mode is activated in Snap > Settings. 

18. Which of the following is incorrect for the Ortho command? 

a) Turned on and off with the F8 key. 

b) Enables drawing parallel to the x and y axes of the drawing area. 
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c) It is a t

d) Turned

19. Which 

a) Print   

20. Which 

a) It is po

b) AUTO

c) AUTO

d) AUTO
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