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HOW TO WRITE GOOD METHODOLOGY  
 
Writing the methodology section in an engineering field thesis 
involves detailing the research design, procedures, and techniques 
you used to conduct your study. This section should provide 
enough detail so that other researchers can replicate your work. 
Here’s a guide to help you write a comprehensive methodology 
section: 
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Steps to Write the Methodology 
 
Introduction 
 
Overview: Briefly introduce the methodology and its importance 
in your study. 
Purpose: Explain the purpose of the methodology section. 
Research Design 
 
Type of Research: Define whether your study is experimental, 
computational, theoretical, or a combination. 
Approach: Explain the overall approach or strategy used to 
address the research questions. 
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Materials and Equipment 
 
List of Materials: Provide a detailed list of all materials, tools, and 
equipment used in your research. 
Specifications: Include relevant specifications and descriptions to 
ensure clarity. 
 
Procedures 
 
Step-by-Step Process: Outline the procedures in a step-by-step 
manner. Use clear and precise language. 
Diagrams and Flowcharts: Include diagrams, flowcharts, or other 
visual aids to illustrate complex processes. 
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Data Collection Methods 
 
Techniques: Describe the data collection techniques used (e.g., 
experiments, simulations, surveys). 
Instruments: Mention any instruments or software used for data 
collection. 
Sampling: Explain the sampling methods and the sample size, if 
applicable. 
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Data Analysis Methods 
 
Analytical Techniques: Describe the techniques and tools used for 
data analysis. 
Statistical Methods: Include any statistical tests or models used to 
analyze the data. 
 
Validation and Reliability 
 
Validation Methods: Explain how you validated the results (e.g., 
through calibration, verification with existing data). 
Reliability Measures: Discuss measures taken to ensure the 
reliability and repeatability of the results. 
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Ethical Considerations 
 
Ethics Approval: Mention if you obtained any ethical approvals 
for your research. 
Confidentiality: Discuss how you ensured the confidentiality and 
integrity of the data. 
 
Limitations 
 
Constraints: Acknowledge any limitations or constraints 
encountered in your methodology. 
Impact on Results: Explain how these limitations might affect the 
results and interpretation of your study.  
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Example Methodology Section 
Thesis Topic: Enhancing the Efficiency of Photovoltaic Cells 
through Nanotechnology 
 
1. Introduction 
 
The methodology section outlines the research design, procedures, 
and techniques used to investigate the enhancement of 
photovoltaic (PV) cell efficiency through nanotechnology. The 
purpose is to provide a detailed account of the steps and methods 
employed to ensure the replicability and validity of the study. 
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2. Research Design 
 
This study adopts an experimental research design to evaluate the 
effects of incorporating nanomaterials into PV cells. The approach 
involves both laboratory experiments and computational 
simulations to achieve comprehensive results. 
 
  



 
DR. SYAHRULLAIL SAMION 

 

 

3. Materials and Equipment 
 
Nanomaterials: Quantum dots, nanowires, and graphene. 
PV Cells: Standard silicon-based photovoltaic cells. 
Equipment: Solar simulator, spectrophotometer, electron 
microscope, and computational modeling software (COMSOL 
Multiphysics). 
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4. Procedures 
 
Preparation of Nanomaterials: Synthesize quantum dots, 
nanowires, and graphene using chemical vapor deposition and 
other standard techniques. 
 
Integration with PV Cells: Apply nanomaterials onto the surface 
of silicon PV cells using spin coating and chemical vapor 
deposition. 
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Testing: Place the modified PV cells under a solar simulator to 
measure their efficiency. Record the current-voltage characteristics 
using a spectrophotometer. 
 
Simulation: Use COMSOL Multiphysics to simulate the light 
absorption and electron transport mechanisms in the modified PV 
cells. 
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5. Data Collection Methods 
 
Experimental Data: Collect data on the electrical performance of 
the PV cells, including current, voltage, and efficiency metrics. 
Simulation Data: Gather data on light absorption rates and 
electron mobility from the simulations. 
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6. Data Analysis Methods 
 
Analytical Techniques: Use MATLAB for data processing and 
analysis. Employ techniques such as curve fitting and numerical 
integration to interpret the experimental data. 
Statistical Methods: Perform statistical tests (e.g., t-tests, ANOVA) 
to compare the performance of modified PV cells with standard 
cells. 
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7. Validation and Reliability 
 
Validation: Cross-verify experimental results with simulation data. 
Use control experiments to ensure the accuracy of the 
measurements. 
Reliability: Conduct repeatability tests to confirm the consistency 
of the results. Calibrate equipment regularly to maintain accuracy. 
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8. Ethical Considerations 
 
Ethics Approval: Obtained approval from the university’s ethics 
committee for the experimental procedures. 
Confidentiality: Ensure all data is stored securely and only 
accessible to authorized personnel. 
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9. Limitations 
 
Material Quality: Variations in the quality of nanomaterials may 
affect the results. 
Environmental Factors: External factors such as temperature and 
humidity were controlled, but minor variations might still impact 
the outcomes. 
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Tips for Writing the Methodology 
 
Be Detailed:  
Provide enough detail so that another researcher could replicate 
your study. 
 
Use Clear Language:  
Avoid jargon and ensure that your language is precise and clear. 
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Include Visual Aids:  
Use diagrams, flowcharts, and tables to clarify complex 
procedures and processes. 
 
Justify Your Choices:  
Explain why you chose specific methods and how they are 
appropriate for your research. 
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Be Transparent:  
Acknowledge any limitations and potential sources of error in 
your methodology. 
 
By following these steps and tips, you can write a comprehensive 
and clear methodology section for your engineering thesis, 
providing a solid foundation for your research and its replication. 
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HOW TO MAKE A GOOD FLOW CHART 
 
Creating a good flowchart for an engineering thesis involves 
clearly visualizing the process, system, or methodology you are 
describing. Flowcharts can help communicate complex 
procedures and enhance understanding of the workflow. Here’s a 
step-by-step guide to building an effective flowchart: 
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Steps to Build a Good Flowchart 
 
Define the Purpose 
 
Determine what you want to achieve with the flowchart. It could 
be illustrating a research methodology, a process flow, an 
experimental setup, or a system design. 
 
Identify Key Steps 
 
List all the major steps, actions, or stages involved in the process 
or system you are documenting. Be thorough and consider all the 
components. 
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Organize Steps Sequentially 
 
Arrange the steps in a logical order, ensuring a smooth flow from 
start to finish. Consider any dependencies or prerequisites for each 
step. 
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Select Flowchart Symbols 
 
Use standard flowchart symbols to represent different types of 
actions or steps: 
Ovals: Start and end points. 
Rectangles: Process or action steps. 
Diamonds: Decision points. 
Parallelograms: Inputs and outputs. 
Arrows: Flow direction. 
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Create the Flowchart 
 
Begin with the start symbol and then add symbols for each step in 
the sequence. Connect them with arrows to indicate the flow 
direction. Make sure to include decision points where necessary. 
 
Add Details and Labels 
 
Clearly label each step or symbol with a brief description. Include 
any important details that clarify what is happening at each stage. 
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Review for Clarity and Accuracy 
 
Check the flowchart for any missing steps or errors. Ensure that it 
accurately represents the process and is easy to follow. 
Use Software Tools 
 
Utilize flowchart software tools like Microsoft Visio, Lucidchart, 
draw.io, or even PowerPoint to create professional and neat 
flowcharts. 
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Tips for Creating Effective Flowcharts 
 
Keep It Simple:  
Avoid cluttering the flowchart with too much information. Use 
concise labels and focus on the main steps. 
 
Consistent Design:  
Use a consistent style and color scheme to make the flowchart 
visually appealing and easy to read. 
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Test for Clarity:  
Have someone else review the flowchart to ensure it is clear and 
understandable. 
 
Iterate and Improve:  
Be prepared to revise and improve your flowchart as you refine 
your methodology. 
 
By following these steps and tips, you can create a clear, detailed, 
and professional flowchart for your engineering thesis, effectively 
communicating the processes and methods involved in your 
research. 
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COMMON MISTAKES IN BUILDING FLOWCHARTS 
 
Overcomplicating the Flowchart 
 
Mistake: Including too many details, making the flowchart 
cluttered and difficult to follow. 
Solution: Simplify the flowchart by focusing on the main steps. 
Use sub-processes or additional flowcharts to detail complex 
sections. 
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Inconsistent Symbols 
 
Mistake: Using inconsistent or incorrect symbols, leading to 
confusion. 
Solution: Stick to standard flowchart symbols and use them 
consistently throughout the diagram. Here are some standard 
symbols: 
Ovals: Start and end points 
Rectangles: Process steps 
Diamonds: Decision points 
Parallelograms: Inputs and outputs 
Arrows: Flow direction 
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Poor Layout and Flow 
 
Mistake: Disorganized layout with crossing lines and arrows that 
make the flowchart hard to read. 
Solution: Arrange the flowchart in a clear, logical sequence. Use 
horizontal or vertical alignment to minimize crossing lines and 
arrows. Ensure a left-to-right or top-to-bottom flow. 
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Lack of Clarity in Labels 
 
Mistake: Using vague or unclear labels for steps and actions. 
Solution: Use clear, concise, and descriptive labels for each step. 
Avoid jargon and ensure that each label precisely describes the 
action or decision. 
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Missing Start and End Points 
 
Mistake: Omitting clear start and end points, making it unclear 
where the process begins and ends. 
Solution: Always include a distinct start and end symbol to define 
the boundaries of the process. 
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Ignoring Decision Paths 
 
Mistake: Failing to account for all possible decision outcomes, 
leading to incomplete or misleading flowcharts. 
Solution: Ensure that each decision point has branches for all 
possible outcomes and clearly label each path. 
 
Lack of Consistent Spacing 
 
Mistake: Inconsistent spacing between elements, leading to a 
crowded or uneven appearance. 
Solution: Maintain consistent spacing between symbols and align 
elements properly to improve readability and aesthetics. 
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Not Reviewing for Errors 
 
Mistake: Overlooking errors such as missing steps, incorrect 
connections, or logical inconsistencies. 
Solution: Review the flowchart thoroughly, and if possible, have 
someone else review it to catch any mistakes or areas of confusion. 
 
No Feedback Loops 
 
Mistake: Failing to include feedback loops where processes may 
revert to previous steps. 
Solution: Identify and incorporate feedback loops where 
applicable to accurately represent iterative processes. 
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Ignoring Software Capabilities 
 
Mistake: Not utilizing available features in flowchart software, 
resulting in a less professional appearance. 
Solution: Use flowchart software tools effectively, such as 
Microsoft Visio, Lucidchart, draw.io, or PowerPoint, to create neat 
and professional flowcharts. Take advantage of features like 
alignment tools, templates, and shape libraries. 
 
 


