
Lesson /  lecture 01 : 

Scientific Research 

Definitions of Scientific Research 

1. Systematic Investigation 

Scientific research is a systematic investigation aimed at discovering and 

interpreting facts. It involves a structured approach to collecting data and 

analyzing it to answer specific questions. 

Example: A study examining the effects of a new drug on blood pressure 

involves a systematic approach where researchers design an experiment, gather 

data from participants, and analyze the results. 

2. Empirical Evidence 

Scientific research relies on empirical evidence, which is gained through 

observation and experimentation. This evidence is essential for validating or 

refuting hypotheses. 

Example: A researcher observing the behavior of animals in their natural habitat 

to understand their social interactions is conducting empirical research. 

3. Hypothesis Testing 

Scientific research often begins with a hypothesis—a testable statement 

about the relationship between variables. Researchers design studies to test 

these hypotheses and draw conclusions based on the findings. 

Example: A researcher hypothesizing that increased sunlight exposure leads to 

higher plant growth would conduct an experiment to test this idea by varying 

sunlight exposure for different groups of plants. 

4. Replicability 

Scientific research should be replicable, meaning that other researchers can 

repeat the study and obtain similar results. This is crucial for verifying findings 

and establishing reliability. 

Example: A clinical trial demonstrating the efficacy of a vaccine must be 

replicable by other scientists to confirm its effectiveness across different 

populations. 

5. Contribution to Knowledge 

The ultimate goal of scientific research is to contribute to the broader body of 

knowledge in a specific field. It helps advance understanding and informs policy 

and practice. 

Example: Research on climate change impacts contributes to the understanding 

of environmental science and helps policymakers develop strategies for 

mitigation and adaptation. 



 

Scientific research is a systematic process that involves several key steps to 

ensure that findings are valid and reliable. Here’s a breakdown of these steps: 

Steps of Scientific Research 

1. Identify the Research Problem: 

o Clearly define the issue or question you want to investigate. This 

sets the direction for your research. 

2. Review the Literature: 

o Conduct a thorough review of existing studies related to your topic. 

This helps identify gaps in knowledge and informs your research 

design. 

3. Formulate a Hypothesis: 

o Develop a testable hypothesis based on your research question. A 

hypothesis is a statement predicting the relationship between 

variables. 

4. Design the Research: 

o Choose an appropriate research design (quantitative, qualitative, or 

mixed methods). Decide on your data collection methods (surveys, 

experiments, etc.). 

5. Collect Data: 

o Gather data systematically using the methods you've chosen. 

Ensure ethical considerations are addressed, including informed 

consent. 

6. Analyze Data: 

o Use statistical tools or qualitative analysis to interpret the data. 

Look for trends and patterns that relate to your hypothesis. 

7. Draw Conclusions: 

o Based on your analysis, determine whether your hypothesis is 

supported. Discuss the implications of your findings. 

8. Report Findings: 

o Write a detailed report that includes an introduction, methodology, 

results, and discussion. This is critical for sharing your work with 

others. 

9. Reflect and Revise: 

o Reflect on the research process and consider improvements for 

future studies. Think about how your findings contribute to the 

field. 

 


