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Abstract 

This research explores the impact of project-based learning (PBL) on the quality and 

interest of students in learning, with a focus on 4th-semester electronics technology students at 

Barishal Polytechnic Institute. The study involves 63 students, 7 teachers, and the head of the 

department. Quantitative data were collected through structured questionnaires with closed-ended 

questions evaluated on a 5-point Likert scale and qualitative data is collected through FGD and 

KII.  Central tendency and normality tests were used for quantitative data analysis and thematic 

analysis was used for qualitative data. The findings indicate that PBL increases knowledge 

acquisition, interest in learning, skills development, and innovative idea generation among 

polytechnic students. While there are some disadvantages associated with PBL, the study suggests 

that they can be addressed by taking some actions such as teacher training on PBL, developing a 

detailed syllabus for PBL, ensuring the availability of updated raw materials and machinery, and 

further research also. The research has several implications for educators and policymakers, 

highlighting the importance of adopting PBL as an effective pedagogical approach to improve 

student outcomes and promoting active learning, critical thinking, and problem-solving skills. The 

study also provides practical recommendations to enhance the effectiveness of PBL in polytechnic 

institutions of Bangladesh. Further research with a larger sample size from different institutions 

can provide a more comprehensive understanding of the impact of PBL on TVET in Bangladesh. 
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Chapter 1: Introduction 

1.1 Back Ground 

Polytechnic institutes in Bangladesh have been facing a significant challenge in recent 

years with many students showing a lack of interest and engagement in their classes. This problem 

has been acknowledged by both parents and teachers, who have identified a general disinterest in 

learning and a lack of innovative ideas among students. 

The use of effective teaching methodologies that enhance students' learning outcomes is a 

crucial aspect of modern education. Project-based learning (PBL) is an approach that engages 

students in active learning, In PBL, students typically work in small groups to explore the project 

topic, conduct research, and apply what they learn to develop a solution or product that addresses 

the problem or question. This process involves critical thinking, problem-solving, collaboration, 

communication, and creativity, as well as the development of subject-specific knowledge and 

skills. However, there is a need to evaluate the effectiveness of PBL in technical and vocational 

education, particularly in polytechnic institutions. This study aims to investigate the impact of PBL 

on the quality and interest of learning among 4th-semester electronics technology students at 

Barishal Polytechnic Institute. 

This study will use a case study approach to investigate the effectiveness of PBL among 

63 students in their 4th semester of electronics technology, seven teachers, and the head of the 

department of electronics technology at Barishal Polytechnic Institute. The quantitative data 

collection were involve structured questionnaires with closed-ended questions and the qualitative 

data were collected from FGD and KII. Data analysis for quantitative data used descriptive 

methods by central tendency and normality tests. and thematic analysis was used for qualitative 

data.  
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Finally, this study's findings can inform policymakers and educators about the benefits and 

drawbacks of PBL and help design effective teaching methodologies that enhance students' 

learning outcomes in technical and vocational education. The practical recommendations provided 

in this study can help educators enhance the effectiveness of PBL in polytechnic institutions and 

improve student outcomes. 

1.2 Statement of The Problem 

In polytechnic institutes in Bangladesh, lack of interest and engagement among students is 

a persistent issue, with both parents and teachers reporting low motivation and poor practical 

performance. This study seeks to address this problem by investigating the effectiveness of project-

based learning in increasing students' interest and improving the quality of their learning 

experience in the Diploma in Engineering program. 

1.3 Importance and Rationale of Study 

The technical and vocational education and training (TVET) system in developing 

countries like Bangladesh is still evolving, and teachers may not always be equipped with the 

necessary resources to supplement students' practical knowledge with theoretical concepts. This 

can lead to a lack of interest among students and poor performance in practical applications. To 

address this issue, project-based learning has gained popularity as an effective approach to 

improving students' learning quality and interest in their education. 

In recent years, more TVET institutions have recognized the potential of project-based 

learning to provide students with hands-on work experience and boost their confidence in their 

skills. This approach bridges the gap between theoretical concepts and real-world applications, 

preparing students for success in the modern workplace. Therefore, it is imperative to enhance 
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teaching techniques, curriculum development, research involvement, and practical training 

opportunities for TVET students in Bangladesh. 

This study focuses on investigating the impact of project-based learning on enhancing 

students' interest and quality of learning in polytechnic institutes in Bangladesh. It is the first 

comprehensive investigation of its kind in the TVET system of the country, and its results will be 

crucial for informing policy decisions and recommendations for teachers and education boards. 

By emphasizing practical training and skills development, this research will contribute to 

improving the quality of technical education in Bangladesh and preparing students for a successful 

future in the globalized world. 

1.4 Scope and Limitations of Study 

The limitations of this study include the focus on just one institution and a specific 

discipline. Future research can expand on this study's findings to examine the effectiveness of PBL 

across various technical and vocational education disciplines and institutions. The findings may 

provide valuable insights for similar TVET programs in Bangladesh and other developing 

countries. Future research could expand the scope to include a larger and more diverse sample of 

students to gain a more comprehensive understanding of the impact of project-based learning on 

TVET education. 

1.5 Objective of Study 

The main goal of this research is to investigate the impact of project-based learning. To 

achieve this goal, the study seeks to answer the current status of subject-based knowledge of 

students, the impact of PBL on student interest in learning, skill development, innovative idea 

generation, and the advantages and disadvantages of PBL. The findings of this research can 
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provide valuable insights into the effectiveness of PBL in enhancing student learning outcomes 

and improving the quality of technical and vocational education in polytechnic institutions. 

1.6 Research Question 

To fulfill the objectives of the study, the following research questions are prepared. 

1. What is the status of subject-based knowledge of students of 4th-semester electronics 

technology at Barishal polytechnic institute? 

2. What is the effect of project-based learning on students on interest of learning? 

3. What is the effect of project-based learning on students on skills? 

4. What is the effect of project-based learning on making innovative idea generation? 

5. What are the advantages and disadvantages of project-based learning?  
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Chapter 2: Literature Review 

PBL has become increasingly popular in educational settings due to its potential to enhance 

students' engagement, learning, and skills development. The purpose of this literature review is to 

examine the existing research on the effects of PBL on student learning outcomes and to identify 

the advantages and disadvantages of this approach to teaching and learning. Specifically, this 

review will focus on the case of 4th-semester electronics technology students at Barishal 

Polytechnic Institute. 

Status of Subject-Based Knowledge of Students: According to Anderson and Krathwohl's 

(2001) taxonomy, the acquisition of subject-based knowledge is an essential component of 

effective learning. The literature suggests that traditional teaching methods, such as lectures and 

memorization, may not be sufficient to develop students' understanding and retention of subject-

based knowledge ( (Alkharusi and Al-Musawi, 2017). However, PBL has been found to improve 

students' understanding and retention of subject-based knowledge in various fields, including 

science, technology, engineering, and mathematics (STEM) subjects (Hmelo-Silver, 2004; 

Larmer, Mergendoller, and Boss, 2015). 

Effect of PBL on Student Interest: PBL has been found to increase students' interest in 

learning by providing them with an opportunity to engage in real-world problem-solving activities 

and to apply their knowledge in practical contexts (Thomas, 2000). This approach to learning has 

been found to enhance student motivation, engagement, and enjoyment of the learning process 

(Duch, Groh, and Allen, 2001; Hung, 2009). Research also suggests that PBL can enhance 

students' interest in STEM subjects, which are often perceived as challenging and difficult 

(Gallagher and Stepien, 1996). 
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Effect of PBL on Student Skills: PBL has been found to enhance a range of skills in 

students, including problem-solving, critical thinking, creativity, and collaboration (Barron et al., 

1998; Torp, L., and Sage, S. (2002). PBL provides students with an opportunity to develop and 

apply these skills in real-world contexts, which is believed to enhance their transferability and 

application in future professional settings (Thomas, 2000). Additionally, PBL has been found to 

enhance students' metacognitive skills, such as self-reflection and self-regulation, which are 

essential for effective learning (Savery and Duffy, 1995). 

Effect of PBL on Innovative Idea Generation: PBL has been found to enhance students' 

innovative idea generation by providing them with opportunities to explore and develop creative 

solutions to real-world problems (Kolodner et al., 2003; Walker and Leary, 2009). Research 

suggests that PBL can enhance students' divergent thinking skills, which are essential for 

generating innovative ideas (Runco and Jaeger, 2012). Additionally, PBL has been found to 

enhance students' entrepreneurial skills, such as identifying and exploiting opportunities, which 

are increasingly valued in today's job market (O'Connor, 2012). 

Advantages and Disadvantages of PBL: While PBL has been found to have numerous 

advantages for student learning outcomes, there are also some potential disadvantages to consider. 

One potential disadvantage is that PBL can be time-consuming for teachers and students, requiring 

extensive planning and implementation (Hmelo-Silver, 2004). Additionally, PBL may not be 

suitable for all students or subject areas, as it requires a high degree of student autonomy and 

collaboration, which some students may find challenging (Dochy et al., 2003). 

In conclusion, this literature review suggests that PBL could be an effective approach for 

enhancing the subject-based knowledge, interest in learning, skills development, and innovative 

idea generation of 4th-semester electronics technology students at Barishal Polytechnic Institute. 
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However, the implementation of PBL requires careful planning and preparation, and the 

availability of resources and time could be a challenge. Overall, this review provides a foundation 

for further research on the use of PBL in the context of technical education. 
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Chapter 3: Methodology 

3.1 Research Design 

To assess the impact of project-based learning on knowledge, interest, skills, and 

innovative idea generation, it is necessary to gather pre-intervention data, implement project-based 

learning with students, and then collect post-intervention data on these outcomes. The proposed 

study utilizes a conceptual model to guide this process, as shown in Figure 1. By following this 

methodology, the study aims to provide insights into the effectiveness of project-based learning in 

enhancing students' engagement and learning outcomes. 

Figure 1. Conceptual model 

 

This study employs a mixed-methods approach, combining quantitative and qualitative 

research methods. The quantitative part of the research used descriptive and statistical analysis to 

evaluate the impact of PBL on students' interest in learning, quality of learning, skills, and 

innovative idea generation. The study begins with a pre-test, then divides students into two groups: 

an experimental group and a control group. The experimental group was exposed to PBL, while 

the control group followed the traditional method. Then take the post-test and find out the 

difference between the pre and post-test.  The groups are distributed based on the student’s 
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previous exam results, and a normality test was conducted to ensure the distribution is appropriate. 

In addition to the quantitative analysis, qualitative research methods were used to better understand 

the advantages and disadvantages of PBL. 

3.2 Research area, sample, and sampling size 

An adequate sample size of 63 students from the 4th semester of electronics technology at 

Barishal polytechnic institute was divided into two groups: an experimental group and a control 

group. The experimental group consists of 32 students and the control group has 31 students. The 

group is distributed by the statistics value of previous results of the exam. Shown in Table -1. 

Table 1. Sample and sample size 

Data 

Source 

Sample Size & Design Sampling 

Student of 

Barishal 

polytechnic 

institute. 

 

Normally 

distributed by mean 

GPA of the 

previous 03 

semester  

Teacher & Head 

of the Department 

of Electronics 

Technology at 

Barishal 

Polytechnic 

 

All Teachers & 

Head of the 

Department of 

electronics 

technology at 

Barishal 

polytechnic institute 

4th Semester electronics technolgy 
at Barishal polytechnic institute

Experimental 
Group

32

Control Group

31

Electronics 
technology

Head of the 
Department 

(01)
Teacher (07)
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3.2 Data sources, tools, and methods of data collection 

The study used a mixed-methods approach to collect data from the 4th-semester students 

of electronics technology at Barishal polytechnic institute. The study begins by dividing the 

students into two groups: an experimental group and a control group. Questionnaires were used to 

collect primary data from both groups, both before and after the intervention. Each questionnaire 

includes close-ended questions, and each variable was assessed using a 5-point Likert scale. 

In this study, primary 63 pre-test and 63 post-test quantitative data were collected from 63 

students in the 4th semester of electronics technology at Barishal polytechnic institute and finally, 

58 valid Pre-test and 58 valid post-test data were selected for analysis from both the experimental 

group and the control group through hard-copy questionnaires.  

In addition to the questionnaires, qualitative data was collected through one focus group 

discussion (FGD) with the teacher and one key informant interview (KII) with the head of the 

department. Additionally, valid data from the questionnaire same students’ observation checklist 

data were collected from teachers through observation checklists. 

The study also collected previous results of the students from the Head of the Department 

of electronics technology of Barishal polytechnic institute and selected 58 data for analysis  

The details of the data collection process are summarized in Table 2. 

Table 2. Details of the number of collected data 

Data Source Data Collection Tool Total Data Data for Analysis 

Students Questionnaire Hard Copy 63 58 

Teacher Observation Checklist 63 58 

Teacher FGD 01 01 

Head of the Department KII 01 01 

Head of the Department Documents (previous 

results, attendance, etc.) 

As per needs As per needs 
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Chapter 4: Result and Discussion 

4.1 Demographic characteristics and normality test 

This section of the study presents the demographic characteristics of the participants, 

percentage, and frequency measurement. Table 3. are depict the findings of demographic 

characteristics. 

Table 3. Percentage and frequency distribution of demographic characteristics  

Group Parameters Frequency % 

Experimental Total Students 32 
 

Data for Analysis 29 100.00 

Male 27 93.10 

Female 02 6.90 

Control Total Students 31  

Data for Analysis 29 100.00 

Male 26 89.66 

Female 03 10.34 

 

The study recruited a total of 63 students from the 4th semester of electronics technology 

at Barishal polytechnic institute, out of which 58 provided valid data and was divided into two 

equal groups: the experimental group comprising 29 students (50%) and the control group also 

comprising 29 students (50%). In the experimental group, 27 (93.1%) out of 29 students were male 

and 2 (6.9%) were female, while in the control group, 26 (89.7%) out of 29 students were male 

and 3 (10.3%) were female. It shows that both groups are approximately equally distributed. 

Regarding the previous semester's level of liking and understanding, approximately 90% 

of students in the experimental group and 93% of students in the control group liked it roughly. 

Moreover, 79.3% of students in both groups fairly understood it while 20.7% did not understand 

much. (Table 4 and Table 5). In criteria of liking and understanding also shows that both groups 

are approximately equally distributed. 



EFFECT OF PROJECT-BASED LEARNING 

 17 

Table 4. Liking status in the previous semester 

How did you like studying in the polytechnic institute in the already completed 

semesters? 

Group Name N % 

Experimental Group Bad 3 10.3% 

Roughly 26 89.7% 

Control Group Bad 2 6.9% 

Roughly 27 93.1% 

    

Table 5. Understanding of the previous semester 

How did you understand the subjects studied in the polytechnic institute in the 

already completed semesters? 

Group Name N % 

Experimental 

Group 

Don't understand much 6 20.7% 

Understand Fairly 23 79.3% 

Control Group Don't understand much 6 20.7% 

Understand Fairly 23 79.3% 

 

For assessing normal data distribution, the study used 58 pre-tests and 58 post-test data. 

The Shapiro-Wilk's test (p> .05) (Shapiro and Wilk, 1965; Razali and Wah, 2011) revealed in 

Table 6 and the visual inspection of their normal Q-Q plots (Figures: 2 and 3), showed that the 

experimental group and control group were approximately normally distributed. 

Table 6. Normality test 

Tests of Normality 

Group 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Experimental 

Group 

.11

2 

2

9 

.200* .93

0 

29 .055 

Control Group .14

1 

2

9 

.149 .95

1 

29 .200 
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Figure 2. Normal Q-Q Plot (Experimental Group) 

 

 

 

Figure 3. Normal Q-Q Plot (Control Group) 

The acceptable range for skewness is ±3 with an acceptable range for kurtosis of ±10 (RB, 

Kline, 1998). The values of skewness and kurtosis fall within this range for both the experimental 
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and control groups, as shown in Table 7, indicating that the data is approximately normally 

distributed. These results also suggest that the demographic characteristics of the two groups were 

similar. 

Table 7. Skewness and kurtosis for experimental and control group 

Descriptives  

 

Group Statistic 

Std. 

Error 

 

MeanGPA Experimental 

Group 

Mean 3.6608 .04721 Z Value= 

Statistic/ 

Std. Error 

95% Confidence Interval 

for Mean 

Lower Bound 3.5641   

Upper Bound 3.7575   

5% Trimmed Mean 3.6749   

Median 3.7100   

Variance .065   

Std. Deviation .25422   

Minimum 3.03   

Maximum 3.98   

Range .95   

Interquartile Range .44   

Skewness -.712 .434 =-1.641 

Kurtosis -.211 .845 =-0.253 

Control 

Group 

Mean 3.1808 .06913  

95% Confidence Interval 

for Mean 

Lower Bound 3.0392   

Upper Bound 3.3224   

5% Trimmed Mean 3.1724   

Median 3.1600   

Variance .139   

Std. Deviation .37227   

Minimum 2.53   

Maximum 3.99   

Range 1.46   

Interquartile Range .41   

Skewness .477 .434 =1.102 

Kurtosis -.337 .845 =-0.399 
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4.2 Measurement of central tendencies 

Based on the provided information, the given data provides the mean and standard 

deviation of various variables for the experimental and control groups before and after the study. 

The central tendencies of the responses to four questions for each research question are also 

provided. 

 The mean of Q8, Q9, Q10, Q11, and Q14 is to be determined for RQ1, the mean of Q7, 

OCQ5, and OCQ6 is to be determined for RQ2, the mean of Q12 and OCQ9 is to be determined 

for RQ3, and the mean of Q13 and OCQ10 is to be determined for RQ4. For RQ5, the analysis is 

qualitative and is based on FGD, KII, and Q6.5 and Q6.6 of the questionnaire. (Table 8.)  

Table 8.  Research question, method, data source, data collection tools, and analysis data 

RQ Method Data Source  Data Collection 

Tools 

Analysis 

Data 

RQ1 Quantitative Students in the 4th semester, of 

electronics technology, at Barishal 

polytechnic institute. 

Questionnaire Q8, Q9, 

Q10, Q11 & 

Q14 

RQ2 Quantitative Students in 4th semester & teacher, of 

electronics technology at Barishal 

polytechnic institute. 

Questionnaire, 

Observation 

checklist 

Q7, OCQ5, 

OCQ6 

RQ3 Quantitative Students in 4th semester & teacher, of 

electronics technology at Barishal 

polytechnic institute. 

Questionnaire, 

Observation 

checklist 

Q12 & 

OCQ9 

RQ4 Quantitative Students in 4th semester & teacher, of 

electronics technology at Barishal 

polytechnic institute. 

Questionnaire, 

Observation 

checklist 

Q13 & 

OCQ10  

RQ5 Qualitative  Students of 4th semester, teacher & head of the 

department, of electronics technology at 

Barishal polytechnic institute. 

Questionnaire, 

FGD, KII 

Q6.5, Q6.6, 

FGD & KII 

data 

 

Table 9 shows the results for the experimental group on the pre-test the mean and standard 

deviation (SD) of the status of subject-based knowledge (SSB) are 2.600 and 0.484, mean and 
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standard deviation (SD) of Interest of learning (IOL) are 2.793 and 0.366, mean and standard 

deviation (SD) of student skills (SS) are 1.586 and 0.380, mean and standard deviation (SD) of 

Innovative Idea Generation (IIG) are 1.052 and 0.155. And for the control group on the pre-test, 

the mean and standard deviation (SD) of the status of subject-based knowledge (SSB) are 2.083 

and 0.528, the mean and standard deviation (SD) of Interest of learning (IOL) are 2.664 and 0.380, 

mean and standard deviation (SD) of Student skills (SS) are 1.500 and 0.423, mean and standard 

deviation (SD) of Innovative Idea Generation (IIG) are 1.052 and 0.155. 

Table 10 shows the results for the experimental group on the post-test, the mean and 

standard deviation of the status of subject-based knowledge are 3.766 and 0.421, the mean and 

standard deviation of Interest of learning are 4.069 and 0.513, the mean and standard deviation of 

Student skills are 3.448 and 0.488, mean and standard deviation of Innovative Idea Generation are 

3.052 and 0.450. And for the control group on the post-test, the mean and standard deviation of 

the status of the subject-based knowledge are 2.014 and 0.421, the mean and standard deviation of 

Interest of learning are 2.716 and 0.352, the mean and standard deviation of Student skills are 

1.569 and 0.438, mean and standard deviation of Innovative Idea Generation are 1.155 and 0.235. 

Table 9.  Measurement of central tendencies (Pre-Test) 

Pre-Test 

Group Name SSB IOL SS IIG 

Experimental Group Mean 2.6000 2.7931 1.5862 1.0517 

Std. Deviation .48403 .36638 .37959 .15497 

Control Group Mean 2.0828 2.6638 1.5000 1.0517 

Std. Deviation .52785 .37959 .42258 .15497 
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Table 10.  Measurement of central tendencies (Post-Test) 

Post-Test 

Group Name SSB IOL SS IIG 

Experimental Group Mean 3.7655 4.0690 3.4483 3.0517 

Std. Deviation .42112 .51277 .48816 .45010 

Control Group Mean 2.0138 2.7155 1.5690 1.1552 

Std. Deviation .42065 .35181 .43761 .23541 

Compare with the 

control group, the 

Experimental Group 

Increased in % 

 87% 50% 120% 164% 

 

It has been observed that in the pre-tests conducted before the study, the central trends for 

the experimental and control groups are almost identical, although there are slight differences in 

SSB, it is so small that they can be ignored. (Figure 4.) 

On the other hand, the results of the post-test, taken at the end of the study show that the 

central trends in the experimental group were much higher than in the control group. This indicates 

that problem-based learning (PBL) increases subject-based knowledge, learning interests, skills, 

and innovative ideas. 

Overall, the provided information gives an insight into the results of the study and the 

effectiveness of PBL in improving various variables. This indicates that project-based learning 

increases knowledge, interest of learning, skills, and innovative idea generation. As a result of 

RQ1, RQ2, RQ3, and RQ4, SSB (87%), IOL (50%), SS (120%), and IIG (164%) increased 

significantly. After obtaining these results, it is clear that the subject-based knowledge and learning 

interests, skills, and innovative ideas in the experimental group are much higher than in the control 
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group. Especially in skills and innovative ideas, students in the experimental group increased too 

much compared to the control group. (Figure 5.)  

Figure 4. The mean value of the Pre-Test 

Figure 5. The mean value of the Post-Test 
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4.3 Measurement qualitative data are findings from the Questionnaire, FGD & KII 

Based on the qualitative data, that were collected through the Questionnaire, FGD and KII, 

the following data were collected.  

Most of them say, 

1. PBL Increases the interest of learning.  

2. PBL is easy to understand 

3. PBL increases subject-based knowledge 

4. Increase skills 

5. Developed and increase innovative idea 

6. Teachers should be properly trained on PBL. 

7. Shortage of updated raw materials and machinery for PBL 

Some of them say, 

1. Not need to memorize a lot. 

2. Developed and increase self-confidence 

3. There is no detailed syllabus for PBL in the Board of Technical Education, Bangladesh. 

4. PBL takes more time in class than in traditional classes. 

Few of them say, 

1. PBL classes are so much interesting and helpful for understanding so if any subject of 

a semester has PBL then it reduces interest in a subject that does not have a PBL.  

Based on the data collection, the following qualitative thematic data analysis can be made: 

Theme 1: Benefits of PBL 

1. Most participants stated that PBL increases their interest in learning, as it is more 

engaging and interactive than traditional lectures. 
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2. Participants also stated that PBL is easy to understand and helps them develop subject-

based knowledge and skills. 

3. PBL was found to be effective in developing innovative ideas among students and 

boosting their self-confidence. 

Theme 2: Teacher Training on PBL 

1. Participants emphasized the importance of properly training teachers on PBL to ensure 

its effective implementation in the curriculum. 

2. Participants highlighted the need for teachers to have a clear understanding of how to 

design, implement and assess PBL activities. 

Theme 3: Shortage of Resources 

1. Participants mentioned a shortage of updated raw materials and machinery for PBL, 

which can negatively impact the effectiveness of PBL activities. 

2. Institutions were advised to buy some raw materials and machinery and also to partner 

with industry or other institutions to acquire necessary resources for PBL activities. 

Theme 4: Time Management 

1. Some participants stated that PBL activities take more time in class than traditional 

lectures, which can impact the overall schedule of the curriculum. 

2. Teachers were advised to plan and structure PBL activities efficiently to optimize time 

management. 

Theme 5: Lack of Syllabus 

1. Some participants pointed out the lack of a detailed syllabus for PBL in the Board of 
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Technical Education, which can lead to inconsistency in PBL implementation across 

different institutions. 

2. Participants suggested that a detailed syllabus should be provided to ensure that 

students and teachers have a clear understanding of the expectations and assessment 

criteria for PBL activities. 

Theme 6: Impact on Other Subjects 

1. Few participants noted that PBL classes are more interesting and helpful for 

understanding than traditional lectures, which can negatively impact their interest in 

other subjects that do not have PBL activities. 

2. Institutions were advised to incorporate a mix of traditional lectures and PBL activities 

across all subjects to maintain students' interest in learning. 

Finally, qualitative thematic data analysis reveals that PBL has significant benefits for 

students, including increased interest in learning, subject-based knowledge, skills, innovative 

ideas, and self-confidence. 
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Chapter 5: Conclusion 

The purpose of this research was to examine the impact of project-based learning on 

students at polytechnic institutions in terms of their knowledge acquisition, interest in learning, 

skills development, innovative idea generation, and the advantages and disadvantages of this 

learning method. The study involved 63 students in their 4th semester, 7 teachers, and the head of 

the department of electronics technology at Barishal Polytechnic Institute. The data were collected 

using structured questionnaires with 27 closed-ended questions, evaluated on a 5-point Likert 

scale. The descriptive analysis of demographic information and measurements of central 

tendencies, including mean and standard deviation, were used to analyze the nature of the 

responses. A normality test analysis was carried out to examine the normality of the distribution 

groups. 

The findings revealed that all the items on the questionnaire received positive responses 

from the participants, indicating that PBL increases knowledge acquisition, interest in learning, 

skills development, and innovative idea generation among polytechnic students. Although there 

are some disadvantages associated with PBL, this study suggests that they can be addressed by 

taking appropriate actions and researchers hope that based on the findings of this research; some 

recommendations will help PBL be more effective. 

However, it's important to note that this research only focused on the 4th-semester students 

of electronics technology at Barishal polytechnic institute. Therefore, further research that collects 

data from a larger sample of students and institutions across the country can provide a more 

comprehensive understanding of the impact of PBL on polytechnic education. Such research can 

also help inform policymakers and educators on how to effectively integrate PBL into the 

curriculum and improve student outcomes. The results of this study have several implications for 
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educators and policymakers. Firstly, they highlight the importance of adopting PBL as an effective 

pedagogical approach in polytechnic institutions to improve student outcomes. Secondly, the 

findings suggest that PBL can promote active learning, critical thinking, and problem-solving 

skills. Finally, the study provides some practical recommendations to enhance the effectiveness of 

PBL in polytechnic institutions, such as providing training for educators and designing appropriate 

assessment strategies. 
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Chapter 6: Recommendation 

Based on the quantitative and qualitative data analysis, the following recommendations can 

be made to improve the implementation of PBL in technical education: 

1. Teacher training on PBL: To ensure effective implementation of PBL, it is essential to 

provide proper training to the teachers on how to design, implement, and assess PBL 

activities. Therefore, institutions should provide regular training to their teachers on PBL. 

2. Develop a detailed syllabus for PBL: To ensure that students receive the necessary 

guidance on PBL, the Board of Technical Education should develop a detailed syllabus for 

PBL, including guidelines on the types of activities, assessment criteria, and expected 

learning outcomes. 

3. Ensure availability of updated raw materials and machinery: To effectively implement 

PBL, institutions should ensure that updated raw materials and machinery are available to 

the students. Institutions can partner with industry or other institutions to acquire necessary 

resources. 

4. Optimize time management during PBL: PBL activities may take more time in class than 

traditional lectures. To optimize time management, teachers should plan and structure PBL 

activities efficiently, so that students can complete the activities within a reasonable time 

frame. 

5. Incorporate PBL in all subjects: To avoid the reduction of interest in subjects without PBL, 

institutions should incorporate PBL in all subjects to maintain students' interest in learning. 

This can be achieved by providing a mix of traditional lectures and PBL activities 

throughout the semester. 
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Researcher Recommendation some further research will make a clearer picture of PBL in 

the TVET sector of Bangladesh.  

1. Investigate the effectiveness of project-based learning in other technology with different 

subjects and semesters. This study focused on 4th-semester electronics technology 

students, but it would be valuable to explore whether the findings are consistent across 

different subject areas and technology. 

2. Conduct a longitudinal study to examine the long-term effects of project-based learning on 

student learning outcomes and career readiness. This would help to determine whether the 

benefits of PBL persist over time and prepare students for their future careers. 

3. Investigate the factors that contribute to the successful implementation of project-based 

learning, including teacher training, resources, and institutional support. This would help 

to identify strategies for overcoming barriers and promoting the widespread adoption of 

this approach. 

4. Explore the perspectives of students, parents, and employers on the value of project-based learning. 

This would provide insights into the perceptions and attitudes towards this approach and help to 

ensure that it meets the needs of all stakeholders. 

Overall, implementing PBL in technical education can provide significant benefits to 

students and teachers. Therefore, institutions should take proactive measures to address the 

challenges and ensure the effective implementation of PBL. 
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APPENDIX A 

A.1 Guideline of FGD 

শিক্ষকদের ইন্টারশিউ এর জন্য আদ াচনার গাইড  াইন 

ব্যশিগত তথ্যঃ 

• নাম। 

• পেবী। 

শিক্ষাগত য াগ্যতা ও প্রশিক্ষনঃ 

• শিক্ষকতা। 

• প্রশিক্ষন। 

অশিজ্ঞতার সময়কা ঃ 

• শিক্ষকতার যক্ষদে। 

• প্রদজক্ট যবইসড  াশন ি এর যক্ষদে। 

শিক্ষাোদনর পদ্ধশতঃ 

• তাশিক শিক্ষাোদনর পদ্ধশত। 

• ব্যবহাশরক শিক্ষাোদনর পদ্ধশত। 

• অযাসাইনদমন্ট শনর্ িারদনর পদ্ধশত। 

মূল্যায়দনর পদ্ধশতঃ  

• তাশিক মূল্যায়দনর পদ্ধশত। 

• ব্যবহাশরক মূল্যায়দনর পদ্ধশত। 

• অযাসাইনদমন্ট মূল্যায়ন পদ্ধশত। 

শিক্ষাোন ও মূল্যায়ন এর যক্ষদে সমস্যা সমূহঃ  

• তাশিক শিক্ষাোদনর যক্ষদে সমস্যা। 

• ব্যবহাশরক শিক্ষাোদনর যক্ষদে সমস্যা। 

• অযাসাইনদমন্ট শনর্ িারদনর যক্ষদে সমস্যা। 

• তাশিক মূল্যায়দনর যক্ষদে সমস্যা। 

• ব্যবহাশরক মূল্যায়দনর যক্ষদে সমস্যা। 

• অযাসাইনদমন্ট যক্ষদে সমস্যা। 

বতিমাদনর শিক্ষা পদ্ধশত সংক্রান্তঃ 

• ছাে-ছােীদের আগ্রহ। 

• ছাে-ছােীদের শবষয় বুঝদত পারা। 

• ছাে-ছােীদের শবষদয়র উপর েক্ষতা। 

• ছাে-ছােীদের উদ্ভাবনী িশি। 

প্রদজক্ট যবইসড  াশন ি সংক্রান্তঃ 

• ছাে-ছােীদের আগ্রহ। 

• ছাে-ছােীদের শবষয় বুঝদত পারা। 

• ছাে-ছােীদের শবষদয়র উপর েক্ষতা। 

• ছাে-ছােীদের উদ্ভাবনী িশি। 

• প্রদজক্ট যবইসড  াশন িং এর সুশবর্া ও অসুশবর্া। 
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A.2 Guideline of KII 

শবিাগীয় প্রর্াদনর ইন্টারশিউ ও প্রদয়াজনীয় তদথ্যর জন্য আদ াচনার গাইড  াইন 

 

বতিমাদনর শিক্ষা পদ্ধশতর তথ্যঃ 

• তাশিক ক্লাদস ছাে-ছােীদের উপশিশত। 

• ব্যবহাশরক ক্লাদস ছাে-ছােীদের উপশিশত। 

• ক্লাস যেদের ফ াফ । 

• ক্লাদসর সমদয়র পশরমান। 

• ছাে-ছােীদের শবষদয়র উপর েক্ষতা। 

• ছাে-ছােীদের উদ্ভাবনী িশি। 

 

প্রদজক্ট যবইসড  াশন ি এর তথ্যঃ 

• প্রদজক্ট যবইসড  াশন িং ক্লাদস ছাে-ছােীদের উপশিশত। 

• ক্লাস যেদের ফ াফ । 

• ক্লাদসর সমদয়র পশরমান। 

• ছাে-ছােীদের শবষদয়র উপর েক্ষতা। 

• ছাে-ছােীদের উদ্ভাবনী িশি। 

• প্রদজক্ট যবইসড  াশন িং এর সুশবর্া ও অসুশবর্া। 

 

শিক্ষার্থী ও শিক্ষার্থীদের তথ্যঃ 

• শিক্ষার্থীদের সংখ্যা। 

• যমদয় শিক্ষার্থীদের সংখ্যা। 

• প্রশতবন্ধী শিক্ষার্থীদের সংখ্যা। 

 

 ন্ত্রপাশত ও কাচামা  সংক্রান্তঃ 

• বতিমান শিক্ষা পদ্ধশতর জন্য প্রদয়াজনীয়  ন্ত্রপাশত ও কাচামা  । 

• বতিমান শিক্ষা পদ্ধশতর জন্য প্রদয়াজনীয়  ন্ত্রপাশত ও কাচামাদ র প্রাপ্যতা। 

• প্রদজক্ট যবইসড  াশন িং এর জন্য প্রদয়াজনীয়  ন্ত্রপাশত ও কাচামা  । 

• প্রদজক্ট যবইসড  াশন িং এর জন্য প্রদয়াজনীয়  ন্ত্রপাশত ও কাচামাদ র প্রাপ্যতা। 
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APPENDIX B 

B.1 Questionnaries for Polytechnic Students 

 

Effect on the quality and interest of students in learning through Project 

Based Learning: a case study of 4th-semester electronics technology at 

Barishal Polytechnic Institute. 

৪র্থ ি পদব ির ইদ কট্রশনক্স যেকদনা শজর শিক্ষার্থীদের জন্য প্রশ্নমা া 

শপ্রয় পশ দেকশনক শিক্ষার্থী,  

কাশরগশর শিক্ষা অশর্েপ্তর ২০২২-২৩ অর্থ িবছদর অশর্েপ্তদরর শরসাস ি উইং এর মাধ্যদম  " Effect on the quality and 

interest of students in learning through Project Based Learning: a case study of 

4th-semester electronics technology at Barishal Polytechnic Institute.” িীষ িক 

গদবষণা পশরচা না করদছ। এই গদবষণায় বাস্তব অশিজ্ঞতা শিশিক তথ্য ও উপাি সংগ্রদহর জন্য এই প্রশ্নমা াটি ততশর করা হদয়দছ। 

কাশরগশর শিক্ষার একজন শিক্ষার্থী শহদসদব বাস্তবশিশিক তথ্য সরবরাদহর জন্য আপনাদক একজন গুরুত্বপূণ ি তথ্যোতা শহদসদব শনব িাচন 

করা হদয়দছ। 

প্রশ্নগুদ ার যকান যকানটিদত তথ্য প্রোদনর জন্য শনশে িষ্ট খাশ  জায়গা রদয়দছ, আবার যকান যকান প্রদশ্নর একাশর্ক শবকল্প তথ্য সরবরাহ 

করা হদয়দছ। অনুগ্রহ কদর খাশ  জায়গায় আপনার জানা তথ্য শ খুন এবং সরবরাহকৃত শবকল্প তদথ্যর যক্ষদে প্রদ াজয বাম পাদির খাশ  

বদক্স টিক শেন।  

শপ্রয় শিক্ষার্থী, এদক্ষদে আপনার সরবরাহকৃত তথ্য শুধুমাে গদবষণার কাদজই ব্যবহার করা হদব। আপনার নাম ও পশরচয় সম্পূন ি যগাপন 

রাখা হদব। 

প্রশ্নমা াটি পূরণ করদত আনুমাশনক ৩০ শমশনে সময়  াগদত পাদর। অনুগ্রহপূব িক প্রশ্নমা ার শনদে িিনা অনু ায়ী  র্থা র্থ িাদব তা পূরণ 

কদর গদবষণা কাদজ সহায়তা করার জন্য শবনীত অনুদরার্ করশছ। 
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Effect on the quality and interest of students in learning through Project Based 

Learning: a case study of 4th-semester electronics technology at Barishal Polytechnic 

Institute. 

৪র্থ ি পদব ির ইদ কট্রশনক্স যেকদনা শজর শিক্ষার্থীদের জন্য প্রশ্নমা া 

১। আপনার নামঃ ____________________________________________________________________ 

২। আপনার যরা  নম্বরঃ _______________________________________________________________ 

৩। পশ দেকশনক ইন্সটিটিউদে ইশতমদধ্য সমাপ্ত যসশমষ্টারগুদ াদত অধ্যয়ন আপনার কাদছ যকমন য দগদছ? 

≥ খুব িাদ া                  ≥ িাদ া                       ≥ যমাোমুটি                   ≥খারাপ           ≥ খুবই খারাপ 

৪। পশ দেকশনক ইন্সটিটিউদে ইশতমদধ্য সমাপ্ত যসশমষ্টারগুদ াদত অধ্যয়দন পঠিত শবষয় গুদ া শক রকম বুঝদত যপদরদছন? 

≥ খুব িাদ া বুঝদত যপদরশছ    ≥ িাদ া বুদঝশছ    ≥ যমাোমুটি বুদঝশছ   ≥যতমন একো বুঝদত পাশর নাই   ≥ বুঝদত পাশর নাই 

 ৫। পূদব ির যকাদনা যসশমষ্টাদর আপশন শক যকাদনা শবষদয় প্রদজক্ট শিশিক শিক্ষা গ্রহণ কদরদছন?  

≥ হযাঁ              ≥ না   

৫.১। ০৫ নং প্রদশ্নর উির হযাঁ হদ  যসশমোর ও শবষদয়র নাম শ খূনঃ 

__________________________________________________________________________________ 

৫.২। ঐ শবষদয় অধ্যয়ন আপনার কাদছ যকমন য দগদছ? 

≥ খুব িাদ া                  ≥ িাদ া                       ≥ যমাোমুটি                   ≥খারাপ           ≥ খুবই খারাপ 

৫.৩। ঐ শবষদয় আপশন শক রকম বুঝদত যপদরদছন? 

≥ খুব িাদ া বুঝদত যপদরশছ    ≥ িাদ া বুদঝশছ    ≥ যমাোমুটি বুদঝশছ   ≥যতমন একো বুঝদত পাশর নাই   ≥ বুঝদত পাশর নাই 

৬। বতিমান যসশমষ্টাদর শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয় আপশন শক প্রদজক্ট শিশিক পাঠ গ্রহণ কদরদছন? 
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≥ হযাঁ              ≥ না   

০৬ নং প্রদশ্নর উির হযাঁ হদ  ৬.১ নং  প্রশ্ন যর্থদক ৬.৬ নং প্রদশ্নর উির শেদয় ০৭নং প্রশ্ন যর্থদক উির শুরু করুন।  

০৬ নং প্রদশ্নর উির না হদ  নং ০৭ নং প্রদশ্নর যর্থদক উির শুরু করুন।  

৬.১। আপশন শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষয় সংশিষ্ঠ কয়টি প্রদজক্ট কদরদছন? 

≥ ০১ টি                 ≥ ০২ টি               ≥ ০৩ টি                 ≥ ০৪ টি                 ≥ ০৪ টির অশর্ক 

৬.২। প্রদজক্ট এর কাজ শক আপশন শকিাদব কদরদছন? 

≥ আপশন শনদজ কদরদছন      ≥ শিক্ষদকর শকছু সহদ াশগতা শছ    ≥ যবিীর িাগ শিক্ষক কদরদছন ≥ সম্পূন ি প্রদজক্ট শিক্ষক ই কদরদছন 

আপশন যেদখদছন ≥ আপনার গ্রুদপর অন্য সহপাঠী কদরদছন, আপশন বা শিক্ষক যকউ কদরনশন। 

৬.৩। যকাদনা প্রদজক্ট শক শনদজর শচন্তায় কদরদছন? 

≥ হযাঁ                     ≥ না     

৬.৪। যকাদনা প্রদজক্ট শক শনদজর শচন্তায় পশরবতিন/পশরমাজিন কদরদছন? 

≥ হযাঁ                     ≥ না     

৬.৫। নতুন এই পদ্ধশতদত পুদব ির পদ্ধশতর তু নায় কী কী সুশবর্া আদছ বদ  আপশন মদন কদরন তা শ খুন? 

___________________________________________________________________________________________________  

___________________________________________________________________________________________________  

___________________________________________________________________________________________________  

৬.৬। নতুন এই পদ্ধশতদত পুদব ির পদ্ধশতর তু নায় কী কী অসুশবর্া আদছ বদ  আপশন মদন কদরন তা শ খুন? 

___________________________________________________________________________________________________  

___________________________________________________________________________________________________  
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৭। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয় আপনার অধ্যয়দন আগ্রদহর অবিা কী? 

≥  দর্থষ্ট আগ্রহ আদছ    ≥ অদনকোই আগ্রহ আদছ   ≥ যমাোমুটি আগ্রহ আদছ     ≥ সামান্য আগ্রহ আদছ     ≥ যকাদনা আগ্রহ নাই  

৮। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয়র তাশিক ক্লাদি আপনার হাশজরা যকমন? 

≥ ১০০%     ≥ ৯০%-৯৯%    ≥ ৮০%-৮৯%      ≥ ৭০%-৭৯%     ≥ ৭০% এর কম 

৯। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয়র ব্যবহাশরক ক্লাদি আপনার হাশজরা যকমন? 

≥ ১০০%     ≥ ৯০%-৯৯%    ≥ ৮০%-৮৯%      ≥ ৭০%-৭৯%     ≥ ৭০% এর কম 

১০। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয় অধ্যয়ন আপনার কাদছ যকমন য দগদছ? 

≥ খুব িাদ া                  ≥ িাদ া                       ≥ যমাোমুটি                   ≥খারাপ           ≥ খুবই খারাপ 

১১। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষয়টি আপশন শক রকম বুঝদত পারদছন? 

≥ খুব িাদ া বুঝদত যপদরশছ    ≥ িাদ া বুদঝশছ    ≥ যমাোমুটি বুদঝশছ   ≥যতমন একো বুঝদত পাশর নাই   ≥ বুঝদত পাশর নাই 

১২। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয়র ব্যবহাশরক ক্লাদির মাধ্যদম আপনার েক্ষতা বৃশদ্ধর পশরমান 

≥  দর্থষ্ট বৃশদ্ধ যপদয়দছ     ≥ অদনকোই বৃশদ্ধ যপদয়দছ    ≥ যমাোমুটি বৃশদ্ধ যপদয়দছ      ≥ সামান্য বৃশদ্ধ যপদয়দছ     ≥ বৃশদ্ধ পায় নাই   

১৩। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষদয় আপনার উদ্ভাবনী শচন্তার অবিা কী? 

≥  দর্থষ্ট বৃশদ্ধ যপদয়দছ     ≥ অদনকোই বৃশদ্ধ যপদয়দছ    ≥ যমাোমুটি বৃশদ্ধ যপদয়দছ      ≥ সামান্য বৃশদ্ধ যপদয়দছ     ≥ বৃশদ্ধ পায় নাই   

১৪। শপ্রশন্সপা  অফ শডশজো  ইদ কট্রশনক্স শবষয়টি সম্পদকি শনদের প্রশ্নগুদ ার উির শেন 

১৪.১। 2A5(16)  সংখ্যাটিদক বাইনারী ও অক্টাদ  রুপান্তর কদর যেখান।  

 

 



EFFECT OF PROJECT-BASED LEARNING 

 39 

১৪.২। ট্রুর্থ যেশবদ র মাধ্যদম EX-OR যগে এর আউেপুে সমীকরনটি ততরী করুন। 

 

 

১৪.৩। P-MOS ও N-MOS এর মাধ্যদম NAND যগদের শচে ব্যাখ্যা করুন। 

 

 

১৪.৪। BCD to 7-Segment শডসদের IC এর শপন ডায়াগ্রাম সহ 7-Segment শডসদের আউেপুে যেখান। 

 

 

১৪.৫। 4-Bit Comparator  IC এর শপন ডায়াগ্রাম সহ কম্পাদরের এর কাজ যেখান। 

 

 

 

 

 

র্ন্যবাোদন্ত 

গাজী সাইফু  ইস াম 

শচফ ইন্সট্রাকের (ইদ কট্রশনক্স) ও  

ে দনতা (গদবষণা কা িক্রম) 

বশরিা  পশ দেকশনক ইন্সটিটিউে, বশরিা । 

যমাবাই ঃ ০১৭১২-৫৭৮৯৭৯ 

Email: gazisaifulislam@gmail.com 

  

mailto:gazisaifulislam@gmail.com
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B.2 Observation Checklist 

ছাত্র-ছাত্রীদের জন্য পর্ যদেক্ষন্ চেকলিস্ট 

১। ছাদের নামঃ ____________________________________________________________________ 

২। ছাদের যরা  নম্বরঃ _______________________________________________________________ 

৩। তাশিক ক্লাদস উপশিশতর িতকরা অনুপাতঃ 

 

≥ ১০০%     ≥ ৯০%-৯৯%    ≥ ৮০%-৮৯%      ≥ ৭০%-৭৯%     ≥ ৭০% এর কম 

৪। ব্যবহাশরক ক্লাদস উপশিশতর িতকরা অনুপাতঃ 

 

≥ ১০০%     ≥ ৯০%-৯৯%    ≥ ৮০%-৮৯%      ≥ ৭০%-৭৯%     ≥ ৭০% এর কম 

৫। তাশিক ক্লাদস মদনাদ াগঃ 

 

≥  দর্থষ্ট মদনাদ াগ     ≥ অদনক মদনাদ াগ    ≥ যমাোমুটি মদনাদ াগ      ≥ সামান্য মদনাদ াগ     ≥ মদনাদ াগ নাই 

৬। ব্যবহাশরক ক্লাদস মদনাদ াগঃ 

 

≥  দর্থষ্ট মদনাদ াগ     ≥ অদনক মদনাদ াগ    ≥ যমাোমুটি মদনাদ াগ      ≥ সামান্য মদনাদ াগ     ≥ মদনাদ াগ নাই 

 ৭। ব্যবহাশরক ক্লাদস অংিগ্রহদণর মদনািাবঃ 

≥ সম্পূণ ি শনদজ করদত চায়    ≥ শিক্ষদকর শকছু সহদ াশগতা চায়   ≥ শনদজ কম কদর শিক্ষদকর যবশি সহদ াশগতা চায় ≥ শনদজ 

শকছুই করদত চায়না শিক্ষদকর করা যেখদত চায় ≥ অন্য সহপাঠীর মাধ্যদম করাদত চায়। 

৮। ক্লাদস যবাঝার ক্ষমতাঃ 

≥  দর্থষ্ট পশরমাণ আদছ        ≥ অদনকোই আদছ          ≥ যমাোমুটি আদছ          ≥ সামান্য আদছ            ≥ নাই 

৯। েক্ষতার পশরমানঃ 

≥  দর্থষ্ট েক্ষ           ≥ অদনকোই েক্ষ           ≥ যমাোমুটি েক্ষ           ≥ সামান্য েক্ষ            ≥ েক্ষতা নাই 

১০। উদ্ভাবনী শচন্তা িশির পশরমাণঃ 

≥  দর্থষ্ট পশরমাণ আদছ        ≥ অদনকোই আদছ          ≥ যমাোমুটি আদছ          ≥ সামান্য আদছ            ≥ নাই 

 

 

(শিক্ষকের স্বাক্ষর) 
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APPENDIX C 

C.1 Question from the questionnaire for data analysis  

Q6.5: Advantage of PBL 

Q6.6: Disadvantage of PBL 

Q7: Interest of learning 

Q8: Status of attendance in theoretical class 

Q9: Status of attendance in practical class 

Q10: Status of study in terms of liking  

Q11: Understanding of the subject 

Q12: Improvement of skills 

Q13: Improvement of innovative idea generation 

Q14: Rapid assessment for basic knowledge of the subject 

C.2 Acronyms and Abbreviation 

DTE Directorate of Technical Education 

TVET Technical and Vocational Education & Training 

FGD Focus Group Discussion 

KII Key Informative Interview 

SD Standard Deviation 

PBL Project-Based Learning 

SSB Status of Subject-Based Knowledge 

IOL Interest of Learning 

SS Student Skills 

IIG 

RQ1 

Innovative Idea Generation 

Research Question 1 
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RQ2 

RQ3 

RQ4 

RQ5 

Research Question 2 

Research Question 3 

Research Question 4 

Research Question 5 

Q6.5 Question 6.5 of the Questionnaire 

Q6.6 Question 6.6 of the Questionnaire 

Q7 Question 7 of the Questionnaire 

Q8 Question 8 of the Questionnaire 

Q9 Question 9 of the Questionnaire 

Q10 Question 10 of the Questionnaire 

Q11 Question 11 of the Questionnaire 

Q12 Question 12 of the Questionnaire 

Q13 Question 13 of the Questionnaire 

Q14 

OCQ5 

OCQ6 

OCQ9 

OCQ10 

 

Question 14 of the Questionnaire 

Observation Checklist Question 5 

Observation Checklist Question 6 

Observation Checklist Question 9 

Observation Checklist Question 10 

 

 

  

  

  

 


