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Conceptual surveys have usually been used to assess students’ initial knowledge of 

Newtonian physics, as diagnostic tools, and the extent of their non-Newtonian ideas in 

various aspects of science and in particular physics and engineering. Most of the well-

known studies have been used to explore students’ misconceptions in Newtonian 

physics. In contrast, very few studies have been carried to explore misconceptions in 

the area of electricity and magnetism. A study of the conceptual knowledge and 

common sense understanding of electricity and magnetism was conducted on a group 

of 50 first year engineering physics students who were intending to pursue electrical 

engineering studies at the university level to qualify as electrical engineers. A pre-test 

and a post-test was conducted to ascertain whether there would be a change in their 

conceptual understanding by adopting interactive methods of teaching, group study and 

online conceptual tutorials on electricity and magnetism. The findings revealed that 

interactive methods of teaching play a useful role in changing students common sense 

ideas of phenomena to explaining them in terms of scientific and engineering concepts.  
 

Keywords: Alternative conceptions, Conceptual physics, Electrical engineering, 

Electricity and magnetism 

 

 

Introduction 

 

Recently the Australian government as the funding agency for universities 

in Australia expressed concern about the levels of retention, completion rates 

and the success of undergraduates in the university system (Higher Education 

Standards Panel, 2017). The Australian university system has become a huge 

business enterprise which generates AUD $23 billion in revenue from overseas 

students. The national average attrition rate in 2014 was 15.18 per cent. While 

this may not seem alarming, it represents a loss of revenue. The concern about 

retention rates is not only confined to Australia but is also the subject of 

discussion in the UK (Department for Business, Innovation and Skills, 2016) 

and the European Union. In 2015 the European Commission (2015) published 

their report on Dropout and Completion in Higher Education in Europe. Each 

country has developed its own solutions. For example, in the Netherlands a 

study conducted by Schmidt et al. (2010) showed that time-for-self-study had a 

positive effect in improving retention and completion rates. Other solutions that 

have been adopted are the introduction of mandatory courses in university 

pedagogy for academic staff. 

At the author’s engineering faculty there are several reasons for students 

not completing their engineering degrees. One of the major obstacles is their 

low ATAR (Australian Tertiary Admission Rank) score and low grades in High 
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School physics and mathematics, working part-time to support their studies, not 

being able to attend lectures/tutorials and not being able to be members of a 

study group. While the new age of university education allows them to listen to 

the lectures online they miss the interactive Q & A between the students and 

the academic; and the Q & A between students in the lecture theatre and the 

hands-on demonstrations of the concepts of engineering physics. It has been the 

case that students who do not attend lectures invariably fail the unit or obtain 

low marks. Practicals are compulsory. In order to mitigate the attrition rate the 

author used a conceptual survey to ascertain the conceptual understanding that 

first year engineering students had of electricity and magnetism. This allowed 

him to introduce new teaching methods to reduce the failure rate. At Western 

Sydney University students study a common first year and begin their 

disciplinary studies (Civil, Electrical Mechanical, etc) after the first year. This 

gives students sufficient time to make a correct career choice. All first year 

students have to undertake a study of Engineering Physics in the first semester. 

The content of the unit covers the normal content which includes Liner motion, 

Circular motion, Newton’s law of motion, Electricity and Magnetism, Fluid 

Mechanics, Thermodynamics and Modern physics. As usual the conceptual test 

was given in the first week of term. This allowed the author an opportunity to 

find out what conceptual knowledge and misconceptions students had prior to 

their study of engineering physics at the university. The original questionnaire 

developed by Maloney, Hieggelke, and Van Heuvelen (2001) had 32 questions. 

Due to time constraints the author used 30 questions which were of relevance to 

his course. Due to copyright (copyright held by the American Journal of 

Physics) reasons the questionnaire was not included in the appendix to the 

paper. Readers are asked to refer to Maloney’s paper (2001). The author used 

Maloney’s visibility and reliability tests and did not consider it necessary to 

carry out these tests himself. This is quite common practice. The students were 

taught by the same academic, i.e. the author.     
 

 

Literature Review 

 

It is a well-known fact in engineering academic circles that incoming 

students enrolling in first year engineering courses arrive with a baggage of 

preconceived or non-scientific or common sense ideas of how physical systems 

work (Clement, 1982). These alternative conceptions interfere with their 

understanding of scientific concepts and it takes a tremendous effort on the part 

of academics to change these preconceived ideas. The study of alternative 

conceptions that students hold is not something new. It has been an area of 

investigation for over thirty years and has now become an important area of 

research. Duit (2003) has provided a useful overview of this area of research. 

According to him "Starting in the 1970s with the investigation of students’ pre-

instructional conceptions on various science content domains such as electric 

circuits, force, energy, combustion, and evolution, the analysis of students’ 

understanding across most science domains has been comprehensively 

documented by Duit (2003)". 
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The most well-known study of misconceptions in physics (the Force 

Concept Inventory) was the one carried out by Halloun and Hestenes in the 

1980s (1985a; 1985b) and Hestenes, Wells and Schwackhammer (1992). They 

had devised a very simple conceptual physics test written in everyday language 

to test whether students understood one of the most fundamental Newtonian 

concepts of force. Their development and implementation of the conceptual 

survey has had and continues to have a profound impact on the study of physics 

and engineering physics. They were the pioneers in the field. Thornton and 

Sokoloff (1998) extended the study of the Force Concept Inventory by their 

research on the Force and Motion Conceptual Evaluation which they used to 

evaluate student learning of Newtonian mechanics in first year physics courses. 

They also developed the active learning microcomputer-based laboratory 

(MBL) curricula. 

Eric Mazur the Balkanski professor of physics at Harvard University has 

become a strong advocate of the teaching and learning of conceptual physics. 

According to him he was shocked to find that when he administered Hestenes 

force concept questionnaire his students "reverted to Aristotelian logic. They 

could recite Newton’s Third Law and apply it to numerical problems, but when 

asked about a real-world event like a collision between a heavy truck and a 

light car, many firmly believed that the heavy truck exerts a larger force" 

(Lambert, 2012). It was a turning point for him to change his teaching methods 

to be more interactive. 

To assist fellow academics in engineering and physics Mazur (1997) 

published Peer Instruction: A User’s manual. It covers the whole range of 

topics in a first year undergraduate physics curriculum. In his foreword to 

Mazur’s book, Charles W. Misner wrote: "The equation F = ma is easy to 

memorize, hard to use, and even more difficult to understand. For most 

students, the ultimate value of an introductory physics course lies not in 

learning, say, this law of mechanics but in acquiring the skills of how a 

physicist uses in working with such laws. Important skills, transferable to other 

areas, include simplification, idealization, approximation, pictorial, graphical, 

and mathematical representations of phenomena and, more generally, 

mathematical/conceptual modelling. But the idea that physics is all equations 

and mathematics is such an established myth among students that many of 

them will refuse to think if they can find an equation to memorize as an 

alternative. Mazur in this Peer Instruction guide shows teachers how to 

challenge students to think about physics instead of juggling equations".  

 

 

Methodology 

 

There is a difference in the development and use of conceptual surveys in 

mechanics (Force Concept Inventory) and conceptual surveys in Electricity and 

Magnetism. The Force Concept Inventory is based on Newtonian mechanics, a 

well-defined and coherent area of study. In contrast, the development of the 

Electricity and Magnetism Inventory has a much broader coverage of 

conceptual areas and as pointed out by Maloney (1985) it relies on 
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"understanding in other domains such as force, motion and energy". The 

present study was undertaken by the author to investigate ways and means to 

reduce the number of students failing the first year Engineering Physics unit in 

the engineering program. It was also used to investigate the conceptual 

understanding of electricity and magnetism of electrical engineering students 

who had enrolled for the undergraduate degree in electrical engineering.  

The survey instrument that was used was based on the Maloney et al. 

(2001) Conceptual Survey of Electricity and Magnetism (CESM). The areas 

covered by the survey instrument were the following topics, viz: Charge 

distribution on conductors/insulators (Q 1,2,13), Coulomb’s force law (Q 

3,4,5), Electric force and field superposition (Q 6,8,9), Force caused by an 

electric field (Q10,11,12,15,19,20), Work, electric potential, field and force 

(11,16,17,18,19,20), Induced charge and electric field (13,14), Magnetic force 

(Q 21,22,25,27), Magnetic field caused by a current (Q 23,24,26,28), Magnetic 

field superposition (Q 23,28), Faraday’s law (29,30), Newton’s third law 

(4,5,7,24).  

Maloney et al. (2001) had tested the survey instrument in terms of 

difficulty and discrimination. Difficulty of 0.5 was taken as the ideal. They 

defined discrimination as "a measure of how well an item differentiates 

between competent and less competent students". They also tested their survey 

instrument for validity and reliability. In addition to this they also ran a factor 

analysis. According to them, "the CSEM is a valid, reliable instrument. The test 

is a combination of questions probing students’ alternative conceptions and 

questions are more realistically described as measuring students’ knowledge 

aspects of formalism". Twenty questions on electricity and 10 on magnetism 

were used in this study. The author has not attempted to discuss all the 

questions in the survey in this paper. The questions developed and used by 

Maloney can be found in his paper. Readers are asked to refer to his paper for 

the full set of questions.  

 

 

Findings/Results 

 

The pretest was administered in the first week of the semester that the 

students arrived at the University. The posttest was conducted in the last week 

of the semester. The same students sat the posttest. The author taught the unit 

and conducted the pretest and the posttest. The pretest and posttest results are 

given below. Table 1 gives the results for the electricity component of the 

survey while Table 2 gives the results for the magnetism component. The 

analysis of the survey and comments are given after the tables. Table 1 shows 

the results of the survey for electricity. The total number of students who 

volunteered to participate in the survey was 50. It was not compulsory for the 

students to participate in the survey. They were also informed that the results of 

the survey would not affect their final examination marks for the unit. They 

came from both government and private schools from the Western Sydney 

region where the university is located. The online tutorials have a mixture of 

mathematical questions (formulae based) and conceptual questions. The 
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Mastering Physics (MP) software has this facility and that is one of its 

strengths. The emphasis was more on conceptual questions. MP was developed 

by MIT academics and it was found to be very effective for the author’s 

purposes. The software comes with the textbook and uses the highly effective 

Socratic method of teaching. It provides students with the answers immediately 

and takes them through the methodology of how to solve the problem. 

Furthermore, the University was able to get a good deal from the publisher 

which included the software. This enabled the University to provide the 

students with a free textbook which included the textbook. This allowed 

students from low-social economic backgrounds to study at the University. In a 

survey conducted by the author with his students gave the following response 

to his questions: (a) 73% of the students found that "Completing the MP 

assignment helped me develop analytical and problem solving skills", 74% 

found, "I was able to learn from the feedback I received from MP", and 85% 

found, "I was able to see the relevance of the problems in MP to my course". 

(Bhathal, 2016).  

The students come from a most diverse community of migrants in the 

Sydney region. They come from various countries around the world. Many of 

the students are the first in their family to attend a university. For many English 

is not the first language which is spoken at home. This raises some issues in the 

study of engineering physics in terms of not fully understanding the material in 

the textbook.  

 

Analysis of Electricity Survey 

 

An analysis of the answers provided by the students for the various 

questions is given below. 

 

Table 1. Results of the Correct Pretest and Posttest Answers to the Survey 

Questions on Electricity 

Questions Pre-test % Post-test % Difference % 

1 30 96 63 

2 16 96 80 

3 10 96 86 

4 20 98 78 

5 20 96 76 

6 26 90 64 

7 10 100 90 

8 36 100 64 

9 32 100 68 

10 18 78 60 

11 6 86 80 

12 24 86 62 

13 32 88 56 

14 6 86 80 

15 8 72 64 

16 12 74 62 

17 10 86 76 
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18 12 76 64 

19 16 92 76 

20 8 100 92 

 

Charge Distribution on Conductors and Insulators (Questions 1, 2, 13) 

 

The questions were about the distribution of charges on a conducting 

sphere and a sphere made of insulating material. Students seemed to have a 

rather vague understanding of the difference between conductors and 

insulators. They also seemed to be confused about the distribution of charges 

on conductors and insulators. About 70% of the students answered Question 1 

incorrectly stating that the excess charge is evenly distributed over the inside 

and outside surface of the sphere. The posttest score was 96%. Question 2 was 

about the distribution of charge on an insulator. 84% of the students got this 

wrong in their pretest. A majority of the students wrote that the excess charge is 

evenly distributed over the inside and outside surfaces of the sphere. 16% gave 

the correct answer stating that all the excess charge on an insulating sphere 

remains right around the point P where it was deposited. About 68% of the 

students gave the wrong answer to Question 13 which tested their 

understanding of the shielding effect of conductors. The post test results for the 

above questions were well answered. The correct results were: Question 1 

(96%), Question 2 (96%) and Question 13 (88%)  

 

Coulomb’s Law (Questins 3, 4, 5) 

 

Question 3 on Coulomb’s law (F = kq1q2/r
2
) is a fairly straight forward 

equation to use. However, it was surprising that the students did not do as well 

as they were expected to do. Only 10% of the students got Question 3 on 

Coulomb’s law correct. They had difficulty in trying to apply an inverse square 

law which they were not familiar with in their study of physics and 

mathematics at high school. However, in the posttest 96% of the students got 

the question correct. Question 4 correct (pretest 20%, posttest 98%) and 

Question 5 correct (pretest 20%, posttest 96 %) had good scores in the posttest. 

The question was about the effect on the force when the magnitude of the 

charges and the distances between them were changed.  

 

Electric Force and Field Superposition (Questins 6, 8, 9) 

 

Questions on the forces acting on charges and the concept of field 

superposition could have been better answered in the pretest. The questions 

were about finding the effect on the magnitude of the force on a charge in the 

presence of two other charges. For the pretest for Question 6, 74% of the 

students gave the wrong answer. However, in the posttest 90% answered the 

question correctly. The pretest for Question 8 was answered correctly by 36% 

of the students while the posttest was correctly answered by 100% of the 

students. For Question 9 the percentages of the students who answered the 

question correctly were: pretest 32% and posttest 100%.  
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Force Caused by an Electric Field (10, 11, 12, 13, 19, 20) 

 

In question 10, a positive charge was placed at the centre of a region of 

space in which there was a uniform, three dimensional electric field. Students 

were asked to state its subsequent motion. 82% of the students gave the wrong 

answer by stating that the charge will move with constant velocity with a 

constant force. Students were still associating constant velocity with a constant 

force. For question 11, students were asked "what happens to the electric 

potential energy of a positive charge, after the charge was released from rest in 

the uniform electric field?" 6% of the students gave the correct answer by 

stating that it will decrease because the charge will move in the direction of the 

electric field.  

Question 12, which asked students to provide an answer to the electric 

forces acting on two charges placed at two different positions in a straight line 

in an electric field, received a correct response rate of 24% in the pretest and a 

86% correct response in the posttest. The shielding effect of a charged 

conducting sphere was not clearly understood by the students. Question 13 

stated that a hollow conducting sphere was initially given an evenly distributed 

positive charge on its surface. They were asked "what was the direction of the 

electric field at the centre of the sphere when a positive charge was brought up 

near the sphere?" In the pretest only 32% of the students had an understanding 

of the shielding effect of a conducting sphere. The posttest gave a response rate 

of 88%. Questions 19 and 20 were not well answered. The pretest scores were 

16% and 8%. Students had difficulty in understanding how to find the direction 

of the electric force exerted on a charged object when placed at two different 

locations where the lines of equipotential change.  

 

Analysis of the Survey on Magnetism 

 

Table 2 shows the results of the survey on magnetism. An analysis of the 

answers provided by the students for the various questions is given below. 

 

Table 2. Results of the Correct Pretest and Posttest Answers to the survey 

Questions on Magnetism 

Questions Pretest % Posttest % Difference % 

21 10 92 82 

22 12 84 72 

23 16 94 78 

24 14 84 70 

25 26 98 72 

26 24 98 74 

27 6 94 88 

28 18 94 76 

29 8 100 92 

30 8 100 92 
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Magnetic Force (Questions 21, 22, 25, 27) 

 

The overall pretest results for the magnetism survey were rather 

disappointing. Students either did not answer the questions or gave the wrong 

answers. In Question 21 students were asked what happens to a positive charge 

when it is placed at rest in a uniform magnetic field. 10 % of the students gave 

the correct answer to Question 21, which is the charge remains at rest since the 

force and the initial velocity are zero. The others said that the charge accelerates 

in a circle since the force is always perpendicular to the velocity.  

In Question 22 students were asked in "which direction did the magnetic 

field point when an electron moves horizontally along an arc of a circle towards 

a screen in front of its direction of movement?" 12% gave the correct answer. 

Students seemed to be confused about the relationship between the direction of 

the movement of a charge, the magnetic force and the direction of the velocity. 

Question 25 was answered correctly by 26% of the students. The students were 

asked to rank the forces acting on positive charges moving in a magnetic field. 

In Question 27 students were asked to find the resultant magnetic force exerted 

by two magnets on a stationary charge held between them. Only 6% of the 

students got this question correct. The posttest answers were much better: 94% 

of the students gave the correct answer.  

 

Faraday’s Law (Questions 29, 30) 

 

Faraday’s Law is one of the fundamental laws of electromagnetism. 

Questions 29 and 30 were used to find out whether students understood 

Faraday’s law and the concept of magnetic induction. 8% of the students got 

this question correct in the pretest. 100% of the students got it right in the 

posttest. Students were not aware that a moving magnetic field (due to a 

moving magnet) or a moving coil in a magnetic field will generate an induced 

current. The posttest showed that 100% of the student’s understood this. 

Question 30 also tested students understanding of the generation of an induced 

current in a different setting. In this case the loop of wire was moved in 

different orientations with respect to a long straight wire carrying a large steady 

current. The pretest result was 8% while the posttest was 100%.  

 

Magnetic Field Caused by a Current (Questions 23, 26, 28) 

 

For Question 23, students seemed to have a vague idea of the direction of 

the magnetic field created by a current flowing in a long straight wire and its 

interaction with a similar wire close by but with the current going in the 

opposite direction. The question tested the students understanding of the 

magnetic field around a current carrying long straight wire. In the pretest 16% 

of the students provided the correct answer while in the posttest 94% of the 

students gave the correct answer. In Question 26 students were given a diagram 

with a large electric current coming out of the page. They were asked to show 

the direction of the magnetic field at two points near the wire (one west of the 

wire and the north of the wire). In the pretest 76% of the students gave the 
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wrong answer. They found it difficult to indicate the direction of the field. In 

Question 28 the students were given a diagram which showed two wire loops 

(one above the other) carrying identical currents moving in anti-clockwise 

directions. They were asked to indicate the correct direction of the magnetic 

field at a point midway between the loops. In the pretest 18% of the students 

gave the correct answer. The posttest result was 94%.      

 

Newton’s Third Law (Questions 7, 24) 

 

Students were not aware that Newton’s third law also extends to the 

domain of electric and magnetic phenomena. This was experienced in 

Questions 7 and 24. For Question 7, 10% of the students gave a Newtonian 

response. However, a larger number of students stated that the larger magnitude 

charge exerted a larger force. In Question 24, 14% of the students answered the 

question in Newtonian terms. The rest thought that the larger current provided a 

larger force on the other wire. For the posttest 84% of the students gave the 

correct answer.  

In his study of electricity and magnetism in Israel, Galili (1995) found that 

many students were not aware that Newton’s third law also applied to the study 

of electromagnetism. Students also had difficulties in applying the concepts of 

work and energy in contexts which involved electric and magnetic fields 

(Saglam & Millar, 2006).  

 

 

Discussion 

 

Overall the pretest scores were rather disappointing. It was probably due to 

the lack of familiarity with the phenomena associated with electricity and 

magnetism and also to the formalism of the subject. The phenomena are not 

familiar to the students in their daily life. It has to be experienced in the 

laboratory using scientific equipment. Furthermore, they had difficulty in 

visualizing two dimensional representations in three dimensional forms. The 

Electricity and Magnetism survey is in sharp contrast to the Force Concept 

Survey which deals with situations that are more familiar to students in their 

daily lives. It has also to do with the teaching style adopted in schools. In the 

interviews conducted with the students the author was informed by them that in 

many cases they took down lots of notes in class rather than being exposed to 

experiments on the topics of electricity and magnetism in school.   

Another major reason was due to the content of the Higher School 

Certificate physics curriculum that was adopted by the New South Wales 

Education Standards Authority. Since 2001 the physics syllabus was watered 

down. It is less mathematical and includes topics on the nature and history of 

science and an emphasis on writing essays on the social dimensions of science 

or physics. The reason for the introduction of the 2001 curriculum was to entice 

more students and in particular girls to study physics at the Higher School 

Certificate level without realizing the impact it would have on the teaching and 

learning of physics at the university level. The content includes ‘Prescribed 
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Focus Areas’, such as Moving About, From Ideas to Implementation and 

separate ‘Option’ topics (e.g., medical physics, geophysics and electronics). 

The topics included a broad range of content which included: Equations of 

motion, Specific scientific breakthroughs, and Social issues. This has meant 

that while Newton’s Laws on Motion are taught, unfortunately electricity and 

magnetism were taught in a cursory manner in electronics.  

Because of the criticism from the physics and engineering communities 

over the last few years hopefully a new syllabus will be introduced in 2019. 

The new syllabus is to have an increased mathematical content and a reduced 

emphasis on the social dimensions of science. The new topics will include 

classical physics (waves, mechanics, electricity, magnetism and 

thermodynamics). One of the other problems as to why students received low 

grades in the pretest has to do with the quality of the teachers who are teaching 

physics in schools. According to Georgiou and Crook (2017), "one in five 

science teachers are not technically qualified to teach science and 40% of 

schools report that they have difficulty filling math and science teaching 

positions". Harris, Jensz and Baldwin (2005) also found that over two out of 

five physics teachers did not have a major in physics. This was also the case for 

teachers teaching in Years 11 and 12, the final years in school before students 

enroll in a university. The situation is further aggravated by the fact that 25-

45% of all newly appointed teachers leave the profession in their first 3 to 5 

years in the teaching profession. This puts a heavy burden on academics who 

have to teach incoming first year students. In fact, it is a wasteful of resources 

at the university level.  

In order to reduce the failure rate of students studying engineering physics 

at the university, the author introduced interactive methods in the delivery of 

lectures, online tutorials, face-to-face tutorials and practicals. Rather than 

delivering a monologue of the physics content in the lectures, the author 

adopted a Question and Answer style of delivering the content. The lectures 

were structured in such a way that the theory was explained for about 10-15 

minutes followed by 10 minutes of Q&A and solving problems in the lectures. 

From time to time students were called upon to solve the problem on the white 

board for the whole class. This kept the environment in the lecture theatre in a 

highly interactive state. This method was adopted throughout the three hours 

lecture. This allowed students to be more attentive in the lectures and it allowed 

the lecturer to walk about in the lecture theatre to find out whether they had 

understood the theory and so get immediate feedback from the lecturer.  

To ensure that students had a good grasp of the mathematics involved the 

author made it a point to take some time to revise the relevant mathematics for 

the topic under discussion. This provides the students with the necessary 

mathematical background to understand the physics that was being taught. The 

author also found that to keep the interest of the students he had to illustrate the 

physics that they were studying was relevant to engineering. They had to 

understand and appreciate the relevancy to their engineering studies. One had 

to provide an engineering context. It was not physics for physicists but physics 

for engineers.  
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The choice of the textbook also played an important role in ensuring 

students grasped the conceptual aspects of the theory under discussion. The 

textbook that was used was the first Australian edition of University Physics 

with Modern Physics written by Young, Freedman and Bhathal (2011). The 

strength of the textbook lay not only in the conceptual way that the topics were 

discussed but also the online 24 hour electronic tutorial system which came 

with the textbook. This allowed students to do their tutorials at a time that was 

convenient to them. Many of the students studying engineering physics had 

casual jobs to support their studies at the university. This flexibility was very 

much appreciated by the students. If they had any difficulties they could see the 

author for a face-to-face meeting. The labs were compulsory and the attendance 

rate was 100%. Students had access to a short video of what the experiment for 

the week was about before they came to the lab. They also had to answer 3 or 4 

questions pertaining to the experiment before they came to the laboratory to do 

the experiment. This ensured that the students had a firm grasp of the theory 

and the experiment to test the theory. This self-study provided them not only 

with a sense of achievement but also confidence in what they were doing. A 

previous study by the author (Bhathal, 2016) showed that the online tutorial 

system for the teaching and learning of engineering physics in conjunction with 

contextual physics and relevant mathematics contributed to good grades in the 

final examination.  

Simple props built in the engineering workshop were used to demonstrate 

the principles of engineering physics in the lectures. A randomly selected 

student or students were asked to perform the demonstrations in front of the 

class. This was very popular with the students as it involved them in an active 

learning environment. By using an interactive learning environment it was 

possible to reduce the failure rate from about 40% to less than 12% over a 

couple of years.  

 

 

Conclusions 

 

Despite some obstacles this study showed that an interactive approach 

which included an online tutorial system, hands-on practicals, lectures broken 

up by short Q & A sessions, students called upon to solve problems on the 

white board in the lecture theatre in front of their peers and hands-on 

demonstrations of the concepts of engineering physics had a beneficial effect. 

Students were also asked to form study groups of 3 or 4 students. This allowed 

them to discuss problems and assist each other in understanding the lecture 

material for the week. It assisted in reducing the failure rate. It is the goal of the 

author to reduce the failure rate to less than 10% without sacrificing the quality 

of the engineering physics program. 
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