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1. [bookmark: _Toc350963547][bookmark: _Toc297719787]
[bookmark: _Toc317690750][bookmark: _Toc318047394][bookmark: _Toc318952534][bookmark: _Toc319181258][bookmark: _Toc319193845][bookmark: _Toc335664175][bookmark: _Toc336359382][bookmark: _Toc338624533][bookmark: _Toc350961022][bookmark: _Toc350963548]INTRODUCTION
[bookmark: _Toc350963549]Introduction	
	Education in Malaysia is a growing industry where Malaysia is gaining recognition as a reputable study well as professional and specialized skill courses that are competitively priced and of excellent quality 
	Engineering education is the activity of teaching knowledge and principles related to the professional and experimental to the professional practical experience (Guo and Lu, 2011).  Students’ achievements.

[bookmark: _Toc350963550]Background of Problem
	Engineering faculty need to continue to learn new approaches to teaching and learning (Fink, Ambrose and Wheeler, 2005).  Through good relationships with students and contents; and stimulating materials with an aim that students will enjoy as well as achieve (Inglis and Aers, 2008).  
	The main aim of science and engineering curriculum is to help students understand and become able to use the accepted explanations of the behavior of the natural world (Biernacki and Wilson, 2011).
[bookmark: _Toc350963551]Statement of the Problem
	Alternative conception and misconception are used interchangeably which carries the same meaning.  Alternative concern a critically important concepts related to core engineering courses (Prince, Vigeant and Nottis, 2010).  . 
	
Djf;lkadsfjk;lasfjd;lakfjdask;ldfj
[bookmark: _Toc350963552]Research Objectives
This research attempts to investigate the understanding of at one local public university.  The findings of this research will guide the development of an effective teaching and learning activity. 
The research objectives (RO) can be further detailed as follows:
1. To investigate 
2. To develop 
3. To evaluate 
[bookmark: _Toc350963553]Research Questions
To achieve the above research objectives, the following research questions (RQ) are used.
Objective 1: 	To investigate 
RQ1.	What are 
Objective 2: 	To develop 
RQ2.	Can students’ 
Objective 3: 	To evaluate 
RQ3.	What are 
[bookmark: _Toc350963554]Conceptual Framework
	Students’ grade for. Table 1.1 shows students.
	Based on work by Streveler (2006) which sta in electric circuits.  This research investigated further into students’ alternative conception.	
[bookmark: _Toc350963764]Table 1.1: Progress
	S
	%
	%

	06
	69.8
	30.2

	07
	75.0
	25.0

	14
	87.2
	12.8

	15
	85.1
	14.9

	Total %
	68.5
	31.5


	
	The components of teaching and learning activities include simulation, inquiry-based approach and assessment.


[bookmark: _Toc350960038]Figure 1.1	Conceptual framework
	Students were found to have in electric circuits course (Streveler et al., 2006) as will be discussed in detail in section 2.2.  This is due to basic concepts gained in these courses (Prince et al., 2010). 
	The intervention is an discussed in detail in section 2.3.  
[bookmark: _Toc350963555]Significance of the Research
	This research offers detail.  Students will understand better the concepts of basic electric circuits and overcome their own difficulties by participating in inquiry-based activities.  
	Through the simulation, several abstract are interested in designing an instructional approach for assisting students grasp better conceptual understanding.
[bookmark: _Toc350963556]Scope and Limitation of the Research
	This research examines the conception that students have of open and short circuits concepts only.  This research did not investigate the current teaching and learning strategies used by lecturers and students.  
	However, grades obtain in the will not be used as a selection basis.  This research also will not cover other factors such as students’ interest, gender, and social background.  In fact, students are chosen on a voluntary basis.  Also due to space and time constraints, the research was conducted during the students’ free time outside their normal class schedules.  
	
[bookmark: _Toc350963557]Definition of Terms
Listed below are some terms that are used in this work.
1. Understanding
Understanding means
2. Multi
This research made use of electronic 
3. Approach
A student-centered environment.
4. Conception
An explanation for a phenomenon by accepted physical principles.
5. [bookmark: misconception__1]Explain
Tasks is to facilitate students’ learning.
[bookmark: _Toc350963558]Organization of the Thesis
	Chapter 1 provides the i
	Chapter 2 is a review the literature related to the research such as conceptual understanding, teaching 
	Chapter 3 provides the research methods
	Chapter 4 presents the
	Research are provided in Chapter 5.  The in this chapter.
	Chapter 6 presents the 





[bookmark: _Toc350960039]Figure 1.2	Thesis organization
[bookmark: _Toc350963559]Summary
	This chapter discussed.  Moreover, the students themselves act as passive listener.
	To tackle the problem 
[bookmark: _Toc350963560]
[bookmark: _Toc317690763][bookmark: _Toc318047407][bookmark: _Toc318952547][bookmark: _Toc319181271][bookmark: _Toc319193858][bookmark: _Toc335664188][bookmark: _Toc336359395][bookmark: _Toc338624546][bookmark: _Toc350961035][bookmark: _Toc350963561]LITERATURE REVIEW
[bookmark: _Toc350963562]Introduction
	This chapter discussed about the 
	The characteristics of into the approach are also discussed.
	Since the samples of the research are from 

[bookmark: _Toc350963563]Issues of 
	Engineering knowledge is complex.  
	Therefore, the goal of is for them to achieve real conceptual understanding.
[bookmark: _Toc350963564]Conceptual 
	Are the gate to the electrical engineering discipline.  These courses serve to educate engineering students about the fundamental behavior of 
	This indicates that students’ achievement on examinations does not reflect their deep understanding of a specific discipline concept.
[bookmark: _Toc350963565]Learning
	The data were also gathered through document analysis and informal discussion in class and in laboratory.  Furthermore, 
	One concept inventory for electric circuits has been developed by (Ogunfunmi and Rahman, 2010).   
[bookmark: _Toc350963566]Alternative 
	One way to rectify of the abstraction of electricity by pointing to similarities in the real world.
	Among alternative conceptions in
	Research done by with the intention of reducing difficulties faced by students.
	Some research have identified students’ understanding of important and difficult engineering concepts students at one local public university.
 
[bookmark: _Toc350963567]Scope 

	Literature on ranges of 
[bookmark: _Toc350963765]Table 2.1: Identifying
	Author/Year
	Scope/Field
	Findings

	
(Streveler et al., 2006)
	
• Identifying 

• In engin

	
• Students who 

• Must help 


• Produce 



	The discussion proceeds 
[bookmark: _Toc350963766]Table 2.2: Teaching 
	Author/Year
	Scope/Field
	Findings

	
(Banky and Wong, 2007)
	
• Electronic 
• Simulation 


	
• understanding 
• Motivate 
• Simulation 

	
(Holton and Verma, 2009)
	
• circuits
• Concept in
• Simulatio

	
• Confuse
• Lack of
• Circuits 
• Ignore the 




	research are from this institution, the relation between 
[bookmark: _Toc350963767]Table 2.3: Concept
	Author/Year
	Scope/Field
	Findings

	
(Ogunfunmi and Rahman, 2010)
	
• Electric 
• Electric 
• Rational 
• Concepts cov

	
• To 
• The 

	
(Smaill et al., 2011)
	
• Leart
• Diagnostic 
• Miscon
	
• Identify level of 
• Misundersta
• Same 
• Follow 
• Can be 



[bookmark: _Toc350963568]Summary
	The literature review in this 
	In relation to the above were proposed.  The design of teaching and learning instruction 
[bookmark: _Toc350963569]
[bookmark: _Toc317690776][bookmark: _Toc318047420][bookmark: _Toc318952560][bookmark: _Toc319181285][bookmark: _Toc319193872][bookmark: _Toc335664202][bookmark: _Toc336359409][bookmark: _Toc338624560][bookmark: _Toc350961044][bookmark: _Toc350963570]RESEARCH METHODOLOGY
[bookmark: _Toc350963571]Introduction
This chapter describes the research methods to ensure the validity and trustworthiness of the findings are discussed.
[bookmark: _Toc350963572]Research Design

	Several researchers suggested that a quasi-experimental research design is most appropriate when it is not 
	All the qualitative 
[bookmark: _Toc350963768]Table 3.1: Research 
	Objective
	Question
	Data
	Analysis

	
To investigate 
	
What are 
	1. 
2. Qualitative
3. 
	· 
· Consta

	1. 
2. To develop 
3. 
	4. 
5. Can 
	1. 
2. Quantitative
3. 
	· 


* Constant- 
** Paired- 
	The above research methods and data analysis techniques were used to develop the operational framework for 
[bookmark: _Toc350963573]Operational Framework
Framework for the research.  It describes the sequence of work to accomplish the 
[bookmark: _Toc350963769]Table 3.2: Operational Framework
	Time
	Method
	Instrument
	Sample

	One 
	Preliminary 
	Document – 
	4. 109 students

	First week of the semester
	Pilot testing
	12 
	4. 86 

	
	Pretest
	
	5. 47 
6. 

	After 
	Interview
	Semi-
	15 students



[bookmark: _Toc350963574]Preliminary Study
	Prior to the actual research, 
	The three preliminary test questions were administered to students’ during the final week of their first semester.  
[bookmark: _Toc350963575]The Findings 
	There were three questions 

	To avoid damage to the 
	There were 
[bookmark: _Toc350963576]The 
	Figure 3.2 shows Question 2 which focuses on where the switch is used examine the concept of 
	The question on concept is suitable to be included in the approach.
[bookmark: _Toc350963577]Research 
	The researcher used pretest and posttest, small focus-group interviews, document analysis, concept 
[bookmark: _Toc350963578]Concept
	Some modifications were made to the original test and the reviewed concept tests have
	The content and the concepts to be tested and the structure of the questions were changed by rearranging 
[bookmark: _Toc350963579]Pre
	Students answered the pretest
	The test for the four sections was conducted at different time.  There are no interaction effects since the test was 
[bookmark: _Toc350963580]Post
	Table 3.5 shows the schedule for the posttest.  The posttest was conducted during the final week of the semester.
[bookmark: _Toc350963581]Summary
	This chapter highlights 
	The qualitative data determine the descriptive codes and categories were also 
.
[bookmark: _Toc350963582]
[bookmark: _Toc350961057][bookmark: _Toc350963583][bookmark: _Toc318952585][bookmark: _Toc319193896][bookmark: _Toc335664234][bookmark: _Toc336359441][bookmark: _Toc338624592]DEVELOPMENT 
[bookmark: _Toc350963584]Introduction
	This chapter discusses the development of th 
[bookmark: _Toc350963585]The Approach 
The findings from the preliminary study were used as the basis for developing the 	
[bookmark: _Toc350963586]Summary
	This chapter explained the
	The method employed to develop the 
	Discussion about pilot testing that was organ


[bookmark: _Toc350963587]
[bookmark: _Toc317690792][bookmark: _Toc318047436][bookmark: _Toc318952600][bookmark: _Toc319193911][bookmark: _Toc335664244][bookmark: _Toc336359451][bookmark: _Toc338624602][bookmark: _Toc350961062][bookmark: _Toc350963588]RESULTS AND DISCUSSION
[bookmark: _Toc350963589]Introduction
	This chapter provides results and 
	Finally, comparisons were ing which will determine how the intervention has assisted their understanding.  
[bookmark: _Toc350963590]Students
The total marks obtained for 
	Students’ explanations are as quoted below.
[bookmark: _Toc350963770]Table 5.1: Individual 
	Sample
	Descriptive Codes
	Categories

	
R: Try to own,
S16:  Where to 

	
Insist on 

	
Own the learning

Learning by inquiry



[bookmark: _Toc338624612][bookmark: _Toc350963591]Students’ Alternative Conception from Interview
	Based on the concept are four main themes administered during pretest and posttest.
	Coding was given to the reason to the concept test questions.  
[bookmark: _Toc350963771][bookmark: _Toc338716291]Table 5.2: Concepts 
	Concept
	no.
	Scope

	1.  Complet
	 1, 2, 
	circuits

	4.  Resi
	 4, 
	Total 


[bookmark: _Toc350963592][bookmark: _Toc338624613]Complete 
	Investigations is tabulated later after the interview data is analyzed as will be discussed in detail in 
[bookmark: _Toc338624614][bookmark: _Toc350963593]Test
	circuit.  Students were asked to analyze current flow in a circuit.
[image: C:\Documents and Settings\Lecturer\Desktop\Taalim\Road to heaven   Hajj Diary_files\d.jpg]
[bookmark: _Toc338716334]Figure 5.1	Question 1
[bookmark: _Toc338624615][bookmark: _Toc350963594]Response
	shaded answer and reason is the correct response for this question.
[bookmark: _Toc338716292][bookmark: _Toc350963772]Table 5.3: Analysis
	Concept 
	Answer
	% 

	% 

	Analysis

	[bookmark: _Hlk318013111]Circuits must b.
	aa
	2.1
	4.3
	This circuit 

	
	ab
	6.4
	8.5
	

	
	ca
	4.3
	2.1
	

	
	cb
	63.8
	76.6
	

	
	cc
	12.8
	0
	


	However, students 
[bookmark: _Toc350963595]Summary
	This chapter reports 
	Based on the 
	The final RQ were 


[bookmark: _Toc350963596]
[bookmark: _Toc317690816][bookmark: _Toc318047448][bookmark: _Toc318952659][bookmark: _Toc319193935][bookmark: _Toc335664307][bookmark: _Toc338624665][bookmark: _Toc350961067][bookmark: _Toc350963597]CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc350963598]Introduction
	This chapter will 
	Lastly, the recommendations for future research will also be discussed.
[bookmark: _Toc350963599]Conclusion 
	Investigation on 
[bookmark: _Toc350963600]Contribution
	This study has met the
	This research revealed that.  
[bookmark: _Toc350963601]Implications
This is in line with sugg
[bookmark: _Toc350963602]Recommendations for Future Work
	As a suggestion, it 
	Faculty should place greater 
[bookmark: _Toc350963603]Concluding Remarks
	This chapter presents 
	The proposed teaching and learning instruction was able to assist students’ conceptual learning.
	The recommendations for 
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