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Abstract –In India, every year a huge number of engineering graduates are being produced who basically have good theoretical knowledge of 

the subject but lacks the appropriate practical and problem solving skills which hinders in getting a good job. Engineering e ducation in India 

as in past is still imparted through chalk and talk method which lays least emphasis in developing essential skills in the students. Prob lem 

based learning (PBL) method is very effectively used in the field of Medical sciences for more than four decades. To see the need and 

effectiveness of Problem based learning in the field of engineering a systematic review was conducted. The critical examination of the review 

studies revealed that Problem based learning is an productive method in the field of engineering which not only enhances the performance of 

students but also improves problem solving. It also develops creative thinking which helps in problem solving and further motivates the 

students in the process o f learning which leads to long term retention of the content which is learned through collaboration. 

 

Index Terms—Problem Based Learning, Engineering, Education, Problem solving skills, Review.  

 

 

I. INTRODUCTION 

Engineering colleges have mushroomed up rapidly in the last few years in  India which has made India, a country producing maxi mum number of 

Engineers every year. Unlike education imparted in the field of commerce and arts, engineering education involves tra ining in various practical 

skills. But the methods and ways of impart ing engineering education is not much different as used in other courses. As a resu lt, students though 

are able to perform theoretically well in the exams but are deficient in skills like  problem solving, soft skills, leadership skills etc. which hinders 

in getting a good job. Moreover, many Engineering colleges lack the expert ise required in a college/institute to teach the practical aspects of 

engineering education as a lot of efforts needs to be put on the part of the teacher to implement such type of methodology . As a result, every year 

large number of graduates in Engineering in India is jobless or is unable to get job according to the engineering course pursued.  Industries and 

commercial outlets are more interested in hiring an indiv idual who is well versant with the practical aspects and not the theoretical ones. 

In the last many years there is  a rapid advancement in the field of engineering as well as sciences  but very few teaching methods that have been 

successful used in the field of education for developing student’s logical thinking. The quality of engineering education not  only depends upon 

the quality of the teachers but also on the methods of teaching used by the teacher in the classroom. Memorizing the content is not enough, we 

are in dire need of those teaching methods that can help learner to have better retention, enhance creativity, problem solvin g and soft skills. 

Improvement in methods of teaching will not only help in improving the effectiveness and quality of engineering education but will also enhance 

the practical skills. It is a matter of professional concern to apply the gained knowledge. Various concepts used in the field o f Engineering and 

the skills which are essential in the industries and the place of work can be best examined through this problem based learning technique. 

Problem based learning is an informat ive model that has a tremendous potential in promoting the element of inquiry in the classrooms along with 

skills like communication skill, creative thinking skill, self-d irected learning skill, problem solving skill not only needed by an individual during 

course of his study or a job but also needed in day to day life to cope up with real life problems. Though the use of problem based learning in 

medical sciences is more than 40 years old, its application in  Indian educational scenario especially  in the field of Engineering is at an early stage 

and not much research has been done in this area. 

 

II. PROBLEM BAS ED LEARNING [PBL] 

In the last few decades, various developments has increased the momentum of p roblem based learning which focuses on producing  a learner who 

is able to remember the theory but  also have an understanding of when and how to apply it [1]. This technique certainly helps in bridging the 

distance between theory and practical work [2]. Problem based learning is a method in which students of certain class discusses real world, ill 

structured problem in groups. The group may consist of students ranging from 3 -4 students each to larger groups having more than ten students. 

A teacher is just a facilitator who facilitates the learner in learning and does not provide direct instructions to t he students as in traditional lecture 

method. It is a method of learning which is both collaborative and constructive. In PBL, the problem acts as a trigger and mo tivator for learn ing 

and discovery and students experience decides what they will learn rather than the tutor dispensing the syllabic content [3].  It is an effective 

technique which involves active learning rather than passive for students to learn, retain, integrate and apply information [ 4]. Thus, problem 

based learning is a technique which is  student centric based on the problem which can be a trigger in the form of a video, story, presentation and 

has the element of arising curiosity in the students and motivating them to find answer to the problem.  

 

III. LITERATURE REVIEW 

Although the use of Problem based learning has been reported by several researchers, but its actual application in Indian Engineering curriculum 

is far behind. A systematic review was conducted to find out and explore the effectiveness of problem based learning in the field of engineering 

education from the available online sources and a brief overview is given in table 1.  
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Table 1 Overview of the research studies based on Problem Based Learning in Engineering Education  

Sr. No. Name of the 

Researcher 

Year Contribution Outcome of the study 

1.  Laplaca et al. 2001 Study of Problem-based 

learning in curricu lum of 

biomedical engineering. 

PBL is an effective method for 

material retention, instruction and 

introduction of topics necessary for 

professional development. 

2.  Awang and Ramly  2008 Study of creative thinking  

skill approach in the classes 

of engineering through 

problem-based learning. 

There is enhancement of creative 

thinking and technical abilit ies 

through PBL. 

3.  Hsieh & Knight 2008 A comparative study based 

on evidence on the Problem 

based learning for 

engineering students. 

There is improvement in learning  

styles of engineering students  with 

the application of PBL. 

4.  Mantri et al. 2008 The study of design of a 

course of analog electronics 

and its evaluation through 

problem based learning. 

PBL students performed better in  

skill test. 

5.  Mantri et al. 2008 Study of cognitive and 

pedagogical issues in 

relation to designing 

problems fo r PBL courses in 

analogue electronics. 

PBL group performed better in  

knowledge and skill test. 

6.  Mantri et al. 2009 Application of PBL in  

delivering course in Digital 

Electronics. 

Practical skills of students taught 

by PBL were more as compared to 

students taught by traditional 

teaching. 

7.  Grolinger 2011 Study how the application 

of PBL in engineering  

education is meeting the 

needs of industry. 

PBL prepare students for industry 

by removing gap between 

classroom and workplace  

problems. 

8.  Mohamed, Jubadi 

& Zaki 

2011 Study of implementation of 

project oriented PBL on 

analog electronics subject of 

faculty of Electrical and 

Electronic Engineering. 

PBL students were better in using 

circuit design and simulation  

software tools. They had better 

professional and ethical 

responsibilit ies and enhanced 

problem solving skill.  

9.  Yadav et al. 2011 Study of influence of PBL 

on students studying in an 

Electrical engineering 

course. 

Students taught through PBL had  

twice the learning gains than the 

students taught by traditional 

lecture method in an Electrical 

engineering Course. 

10.  Harun et al. 2012 Study of Motivation in the 

implementation of problem-

based learning. 

Facilitator’s systematic motivation  

can encourage deep learning in  

students and can increase 

motivation level in students taught 

by PBL in undergraduate chemical 

engineering course. 

11.  Masek 2012 Study of effects on 

knowledge acquisition, 

thinking skills and natural 

motivation of electrical 

engineering students 

through PBL. 

PBL enhanced students’ 

knowledge acquisitions and 

intrinsic mot ivation. 

12.  Masek  and Yamin  2012 A Comparison between 

Problem Based Learning  

and existing Learning  

method based on Students 

Knowledge Acquisition. 

PBL helped in improving  

knowledge acquisition of students 

in the electrical engineering course 

as compared to the use of 

conventional approach using 

multip le choice questions 

administered as pre test and post 

test. 
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13.  Mokhtar et al. 2013 Study of effect of PBL in  

developing Motivation and 

Performance in Learning. 

PBL motivate students  of 

engineering in teaching and 

learning. 

14.  El-adaway, 

Pierrakos & Truax 

2014 Study of PBL on sustainable 

construction education and 

service learning methods. 

PBL makes student to take 

ownership so that he can complete 

complex activ ities and hence 

increases the performance of 

students. 

15.  Johnson & Hayes 2016 A comparative study of 

problem based and 

instructional learning  

methods with respect to an 

electronics engineering 

course. 

PBL offers significant advantages 

in an electronic engineering setting 

as compared to traditional didactic 

method. 

16.  Patil 2016 A case study of comparison 

between Problem Based 

Learn ing and existing 

Lecture Delivery system. 

PBL students scored better than the 

students taught through lecture 

method. 

17.  Sada et al. 2016 Study of use of Problem-

Based Learn ing in  

improving thinking skills of 

Students of technical 

colleges in Nigeria. 

PBL leads to improvement in the 

Critical thinking skills of students 

of technical institutes. 

 

PBL is an effective vehicle for material retention, instruction and introduction of topics necessary for professional develop ment in biomedical 

engineering curricula [5]. Significant difference on the basis of knowledge gain of the PBL group and the students taught through lecture method 

in internal written theory papers and end-of-semester exams was found and  PBL group students were  performing better in both knowledge and 

skill test in the subject of analog electronics [6,7, 21].  Practical skills of students learning through PBL were better as compared to students 

taught by traditional teaching method in Digital Electronics  [8]. Students taught through PBL had twice the learning gains than the students 

taught by traditional lecture method in an Electrical Engineering Course [9]. Facilitator’s systematic motivation can encourage deep learning in 

students and can increase motivation level in students taught by PBL in undergraduate chemical engineering course [10]. PBL acts as motivator 

in teaching and learning for engineering students [11]. PBL offers significant benefits in an electronic engineering setting as compared to 

traditional dictation method [12]. Students of first year Analog Electronics course taught through project oriented problem based learning were 

better in using circuit design and simulat ion software tools, enhanced problem solving skills, professional and ethical responsibilities along with 

presentation skills and improvement in technical report generation [13]. PBL enhances student’s knowledge acquisitions and intrinsic motivation 

in electrical engineering [14, 15]. The responsibility of the teacher was moved to a facilitator from a "content delivery- man" in PBL. The 

students of PBL and traditional teaching was compared using a 100 marks knowledge test based on Embedded System Design, and students 

taught by PBL depicted higher mean scores [16].  PBL builds up critical a thinking skill that is why it is applied to all areas of learning of 

student’s life [17]. PBL leads to improved learning of engineering students [18]. The combination of skills  of creativity and technical knowhow 

developed using PBL for learning Mechanics of structure will help students in industries  [19]. PBL makes student industry ready by reducing the 

gap of classroom and workp lace problems [20].  

 

CONCLUS IONS  

On examin ing the review of studies related to need of problem based learning in the field of engineering education, it can be concluded that PBL 

has great impact on the performance of students along with enhancement of problem solving, h igh order thinking skills, logical reasoning, 

creative thinking, mot ivation, soft skills, cognitive and practical skills which is required by an individual in day to day life and at the work place.  

Thus, Problem-based learning (PBL) is generally regarded as an advanced and productive method for engineering education. Although majority 

of studies has favored application of PBL in Engineering education but few studies have also revealed that negative and no effect on students. 

This could possibly be due to the fact that PBL is a time consuming method and requires an effective sub ject expert for designing the problem 

accordingly which can effect ively trigger the curiosity amongst the students. In problem based learning a learner is responsible for his own 

learning which self directed, collaborative and constructive with problems wh ich are practical and ill structured in nature and associated with real 

world. 

 

REFERENCES  

[1] Richards D, Cameron L. Applying Learning Design concepts to problem-based learning. In Proceedings of the 3rd International LAMS & 

Learn ing Design Conference 2008 (pp. 87-96). 

[2] Baldwin MS, Beltran RO, Chernobilsky E. Enhancing thinking through problem-based learning approaches: international perspectives. 

Thomson Learn ing Asia; 2004. 

[3] Monrad M, Mølholt AK. Problem-Based Learning in Social Work Education: Students’ Experiences in Denmark. Journal of Teaching in 

Social Work. 2017 Jan 1; 37(1):71-86. 

[4] Shamsan B, Syed AT. Evaluation of problem based learning course at College of Medicine, Qassim University, Saudi Arab ia. Inte rnational 

journal of health sciences. 2009 Jul; 3(2):249. 

http://www.jetir.org/


October 2017, Volume 4, Issue 10                                                                                                JETIR (ISSN-2349-5162)  

JETIR1710035 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 228 

 

[5] Laplaca MC, Newstetter WC, Yoganathan AP. Problem-based learning in biomedical engineering curricula. In Frontiers in Education 

Conference, 2001. 31st Annual 2001 (Vol. 2, pp. F3E-16). IEEE. 

[6] Mantri A, Dutt S, Gupta JP, Chitkara M. Design and evaluation of a PBL-based course in analog electronics. IEEE Transactions on 

Education. 2008 Nov;51(4):432-8. 

[7] Mantri A, Dutt S, Gupta JP, Chitkara M. Designing problems for problem-based learning courses in analogue electronics: Cognitive and 

pedagogical issues. Australasian Journal of Engineering Education. 2008 Jan 1;14(2):33-42. 

[8] Mantri A, Dutt S, Gupta JP, Chitkara M. Using PBL to Deliver Course in Digital Electronics. Advances in Engineering Education . 

2009;1(4):n4. 

[9] Yadav A, Subedi D, Lundeberg MA, Bunting CF. Problem‐based Learning: Influence on Students' Learning in an Electrical Engineering 

Course. Journal of Engineering Education. 2011 Apr 1;100(2):253-80. 

[10]  Harun NF, Yusof KM, Jamaludin MZ, Hassan SA. Motivation in problem-based learning implementation. Procedia-Social and Behavioral 

Sciences. 2012 Oct 8;56:233-42. 

[11] Mokhtar MZ, Tarmizi RA, Ayub AF, Nawawi MD. Motivation and Performance in Learning Calculus through Problem-Based Learning. 

International Journal of Asian Social Science. 2013;3(9):1999-2005. 

[12] Johnson M, Hayes MJ. A comparison of problem-based and didactic learning pedagogies on an electronics engineering course. International 

Journal of Electrical Engineering Education. 2016 Jan;53(1):3-22. 

[13] Mohamed M, Jubadi WM, Zaki SW. An implementation of P OPBL for analog electronics (BEL10203) course at the Faculty of Electrical 

and Electronic Engineering, UTHM. Journal of Technical Education and Training. 2011;3(2).  

[14] Masek A. The effects of problem based learning on knowledge acquisition, critical thinking, and intrinsic motivation of electrical 

engineering students (Doctoral dissertation, Universiti Tun Hussein Onn Malaysia). 2012. 

[15] Masek A, Yamin S. A Comparat ive Study of the Effect of Problem Based Learning and Traditional Learning Approaches on Students ' 

Knowledge Acquisition. International Journal of Engineering Education. 2012 Jan 1;28(5):1161.  

[16] Patil RT. Comparative Study of Problem Based Learning and Traditional Lecture Delivery -A Case Study. Journal of Engineering Education 

Transformat ions. 2016 Dec 1. 

[17] Sada AM, Mohd ZA, Adnan A, Yusri K. Prospects of Problem-Based Learning in Building Crit ical Thinking Skills among Technical 

College Students in Nigeria. Mediterranean Journal of Social Sciences. 2016 May 3;7(3):356.  

[18] Hsieh C, Knight L. Problem-based learning for engineering students: An evidence-based comparative study. The Journal of Academic 

Librarianship. 2008 Jan 31;34(1):25-30. 

[19] Awang H, Ramly I. Creative thinking skill approach through problem-based learning: Pedagogy and practice in the engineering classroom. 

International journal of human and social sciences. 2008 Jan;3(1):18-23. 

[20] Grolinger K. Problem based learning in engineering education: meeting the needs of industry. Teaching Innovation Projects. 20 11;1(2):2. 

[21] El-adaway I, Pierrakos O, Truax D. Sustainable construction education using problem-based learning and service learning pedagogies. 

Journal of Professional Issues in Engineering Education and Practice. 2014 May 12;141(1):05014002.  

 

 

 

 

http://www.jetir.org/

