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1 - Science and Scientific research 

Science:  is a systematic project that builds on previously existing 

knowledge but within a narrow framework. So it works to organize and 

expand it in the form of testable explanations and predictions that work to 

provide new knowledge about the universe. 

Scientific research:  is a systematic process of inquiry aimed at 

discovering new knowledge or validating existing theories. It involves 

formulating a research question, developing a hypothesis, conducting 

experiments or observations, and analyzing data to draw conclusions. 

This process helps advance our understanding of specific phenomena and 

can lead to new technologies, treatments, or insights across various fields. 

2 – Stage of achieving knowledge 

Achieving knowledge is very important for human progress in various 

areas of life. Since knowledge is something acquired, it follows methods 

to gain it  

 Reading: learning about different things.  

Critical thinking: wondering why something happens and how it works. 

Research: finding the reason for the existence of things around us. 

Experiment: applying the available methods to know and experience 

something. 

 Results: the summary of the experiment that leads to the occurrence of 

knowledge 

3 – The nature of science 

science isn't just about memorizing facts – it's a method of figuring out 

how the world works.At its core, science is all about curiosity and asking 

questions. Scientists start by making observations about the world, like "I 

wonder why the sky is blue?" Then, they come up with possible 

explanations, or hypotheses. After that, they design experiments or 



studies to test those ideas.It's important to remember that science is 

always changing and evolving. As new information comes along, our 

understanding of the world can change too. Scientists are always open to 

new ideas and testing them out. to sum it up, science is a way of 

exploring the world around us through observation, questioning, and 

experimentation. 

4- Objectives of science  

 The objectives help ensure that scientific research is systematic, 

objective, and contributes to a deeper understanding of the world . In 

research methods, the objectives of science can be summarized as 

follows: 

Formulating Hypotheses: To create testable statements based on 

observations that guide research. 

Collecting Data: To gather quantitative or qualitative data systematically 

through experiments, surveys, or observations. 

Testing Hypotheses: To rigorously evaluate hypotheses using statistical 

analysis and experimental design. 

Establishing Causality: To determine cause-and-effect relationships 

through controlled experiments. 

Replicability: To ensure that findings can be reproduced by other 

researchers, validating results. 

Generalization: To apply findings from a sample to a broader population 

or context. 

Theory Development: To contribute to or refine existing theories based 

on empirical evidence. 

Critical Evaluation: To assess and critique methodologies and findings to 

enhance scientific rigor. 

 



5- Characteristics of  reaserch 

The characteristics help ensure that research is credible and useful in 

advancing knowledge. 

Systematic: Research follows a structured and organized approach to 

gather data and analyze information. 

Empirical: It relies on observable and measurable evidence, often through 

experiments or surveys. 

Replicable: Research methods should be clear enough for other 

researchers to reproduce the study and verify results. 

Objective: Aims to minimize bias and subjectivity, focusing on facts 

rather than personal beliefs. 

Logical: Conclusions are based on reasoning and supported by data, 

following a coherent structure. 

Generalizable: Findings should ideally apply beyond the specific sample 

studied, allowing for broader conclusions. 

Innovative: Research often seeks to contribute new insights or knowledge 

to a field. 

Critical: Involves critical evaluation of methods, data, and conclusions to 

ensure rigor and validity. 

6- Educational reaserch and its steps 

Educational research involves systematic investigation aimed at 

understanding and improving educational practices and outcomes. The 

steps typically include: 

Identifying the Research Problem: Defining what you want to study. 

Literature Review: Reviewing existing research to inform your study.(old 

study befor 2000, and resent study after 2000) 

Formulating Hypotheses or Research Questions: Establishing what you 

aim to discover. 



Research Design: Choosing qualitative, quantitative, or mixed methods. 

Data Collection: Gathering information through surveys, interviews, 

observations, etc. 

Data Analysis: Analyzing the collected data to draw conclusions. 

Interpreting Results: Understanding the implications of your findings. 

Reporting and Dissemination: Sharing results through publications or 

presentations. 

7. Ethical considerations in educational reaserch 

Key ethical considerations in educational research include: 

 

Informed Consent: Participants must be fully informed about the study 

and agree to take part voluntarily. 

Confidentiality: Researchers must protect participants' identities and data. 

Minimizing Harm: Studies should avoid causing physical or emotional 

distress to participants. 

Right to Withdraw: Participants should be able to leave the study at any 

time without consequences. 

Integrity and Honesty: Researchers should report findings accurately and 

avoid any form of deception. 

8 – Search classifcation 

Imagine you're an English student with a huge pile of notes, essays, and 

articles. It would be really hard to find a specific piece of information if 

everything was just jumbled together, right? That's where search and 

classification come in. Search is like using keywords to find the exact 

paper or quote you need. Maybe you type in the author's name or a key 

word from your topic. On the other hand, 'classification' helps you 

organize your notes into neat categories. You could put things into folders 

by subject, by the type of paper, or even by the date you got the info. 



Just like a library, having a good system makes it so much easier to find 

what you're looking for when you need it. 

9- Descriptive research 

Descriptive research is a type of research that focuses on describing and 

summarizing data. It aims to provide a detailed picture of a particular 

phenomenon or situation. Unlike explanatory research, which seeks to 

understand the causes and relationships between variables, descriptive 

research simply provides a snapshot of what is happening. 

10- Experimental research 

is about figuring out cause and effect. You change one thing to see if it 

makes something else happen. It's kind of like being a detective, trying to 

figure out what makes things work the way they do. 

So, scientists use it to test out theories and see if they're right. They might 

test a new drug to see if it helps a disease, or try out a new teaching 

method to see if it helps kids learn better. It's a way to discover new 

things and learn how the world works. 

11- Historical research  

Is like putting together a puzzle. You start by figuring out what you want 

to learn about. Maybe you want to find out about a specific event, or a 

famous person, or even a whole period of time. Once you know what you 

want to research, you need to find the right pieces of the puzzle. These 

pieces are called sources. Some sources could be old letters, newspaper 

articles, or even photographs. Others might be books or articles written 

by historians 

12- The research problem and its hypotheses 

the research problem is basically the question you're trying to answer. It's 

what your whole research project is centered around. A good research 

problem is clear, specific, and focused. 



while, the hypothesis is like your best guess at the answer to that 

problem. It's what you think the answer might be, and it needs to be 

something you can actually test. 

13- Sources of getting the problem 

Sometimes it's about noticing a gap in our knowledge – like, we know a 

lot about one part of something, but there's a big question mark in another 

area. Other times, it's about seeing an issue that needs fixing, like maybe 

there's a problem that keeps coming up over and over again. 

14- Rules for formulating the problem 

for formulating a good research problem: 

 It's gotta be clear and specific. Avoid being too vague or broad. 

 Keep it focused. Don't try to tackle everything at once. Pick one 

specific question. 

 Make sure it's something you can actually research. You'll need 

enough information available to work with. 

  Your problem should be important and worth investigating. It 

should add to what we already know. 

15- Pilot study 

Is like a test run for your main research project. You try out your research 

methods on a small scale to see if they work and to find any potential 

problems. 

For example, if you're planning a big survey, you might do a pilot study 

with a smaller group of people first. This helps you make sure the 

questions are clear, that the survey isn't too long, and that you're getting 

the kind of data you want. 

It's like a dress rehearsal for your main event – it helps you make sure 

everything goes smoothly when it really counts. 

 

16- Search variables 

 
Are specific terms you use to refine your search results. For example, if 

you wanted to find videos of funny cats being lazy, "funny" and "lazy" 



would be your search variables, while "cats" would be your main search 

term. 

 

17- Research hypothesis  

 
Is like a well-educated guess about what you think will happen in your 

study. It's based on what you already know about the topic, but it still 

needs to be tested to see if it's actually true. 

 

18- Review the literature related to the research problem 
 

a review of literature related to your research problem is like diving into 

what other researchers have already discovered. You'll read their studies, 

figure out what they found, and see if there are any gaps in their 

knowledge that your research could fill. 

 

19- Sampling and population 
 

Think of a population as the entire group you're interested in learning 

about. Maybe it's all the students in your school, or all the dogs in your 

city. A sample is like a smaller snapshot of that group – it's a smaller 

number of people or things you'll collect data from. You can use that 

sample data to learn about the bigger population. 

 

20- Sampling methods 
 

There are lots of different sampling methods, but the basic idea is how 

you choose your sample. Some popular ones are random sampling, where 

everyone has an equal chance of being picked, and stratified sampling, 

where you divide the population into groups and then randomly select 

from each group. 

 

21- Non-probability samples 
 

Non-probability sampling is when you choose your sample in a non-

random way. So, unlike random sampling, where everyone has a chance 

of being picked, non-probability sampling methods rely on the 

researcher's judgment. 

 

 

 



22- Sample size  

 
There are lots of different sampling methods, but the basic idea is how 

you choose your sample. Some popular ones are random sampling, where 

everyone has an equal chance of being picked, and stratified sampling, 

where you divide the population into groups and then randomly select 

from each group. 

 

23- Data collection tools 
 

Are things that help you gather your information. Some examples are 

surveys or questionnaires to get people's thoughts, interviews if you want 

more detailed answers, and observation if you want to watch how people 

behave. 

 

 

24- Questionnaire 
 

A questionnaire is a research tool with a set of questions that people read 

and respond to in writing. Others call these surveys or quizzes, but the 

basic idea is the same. 

 

25- The interview  
 

An interview is like a live conversation between a researcher and 

someone else. The researcher asks questions to learn about the person's 

thoughts, experiences, or opinions. 

 

26- Note 
 

notes are pieces of written information that help you remember things. 

They can be things you write down yourself, like when you're taking 

notes in class, or they can be pre-written, like you might find in a book. 

 

27- Preparing the research report 
 

Is like putting together a story about what you discovered. You start by 

organizing all your notes and data. Then, you write up an introduction 

explaining what your research is about, the body where you share your 

findings, and a conclusion summarizing everything. 

 

 



28- Libraries and scientific research 
 

Libraries are storehouses of knowledge that are critical to scientific 

research. They provide access to books, articles, journals, and other 

resources that researchers need to conduct their studies. In addition to 

physical materials, libraries also offer online databases and research tools 

that make it easier for scientists to find the information they need. 

 

29- Abstract 
 

An abstract is a short summary of a research paper or article. It usually 

comes right at the beginning and gives readers a quick overview of what 

the whole paper is about. Think of it as a sneak peek into the research. 


