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	COURSE CONTENT 


Purpose of the Course: 
The course aims to equip doctoral learners with advanced statistical knowledge, analytical skills, and professional attitudes for high-quality, data-driven educational research.
Expected Learning Outcomes:
By the end of the course the learner should be able to:
i. Demonstrate an understanding of various research paradigms and epistemological foundations
ii. Analyse large datasets using appropriate statistical software and interpret the results accurately
iii. Apply thematic analysis, grounded theory, and narrative analysis to interpret qualitative data effectively
iv. Recognise the importance of combining different methodologies to gain a comprehensive understanding of complex phenomena
Course content:
[bookmark: _Hlk176813858]Introduction to Advanced Research Methodology:-  Key concepts and importance of research methodology in academic and practical contexts: Research Paradigms and Epistemological Foundations;- Overview of major research paradigms (positivism, interpretivism, critical theory, etc.),- Epistemological assumptions and their implications for research: Critical Analysis of Research Designs;- Comparative analysis of different research designs (experimental, quasi-experimental, non-experimental, etc.),- Strengths and limitations of various research designs,- Case studies for practical understanding: Ethical Considerations in Advanced Research;- Core principles of research ethics- Institutional review board (IRB) processes and protocols- Managing conflicts of interest and ethical dilemmas in research: Quantitative Research Methods;- Overview of quantitative research designs,- Advanced statistical techniques: multivariate analysis, structural equation modeling (SEM)- Practical application using statistical software: Qualitative Research Methods;- Overview of qualitative research designs-  qualitative data collection techniques (interviews, focus groups, observations,- Data analysis methods (thematic analysis, grounded theory, content analysis): Mixed Methods Research;- Integration of quantitative and qualitative approaches,- Triangulation and validation strategies- Designing and conducting mixed methods research:  Sampling Techniques;- Probability sampling methods (simple random sampling, stratified sampling, etc.)- Non-probability sampling techniques (purposive sampling, snowball sampling, etc.)- Determining sample size and ensuring representativeness: Research Instrument Development;- Designing valid and reliable measurement tools- Psychometric properties and instrument validation- Adaptation and translation of instruments across cultures; Data Collection Methods- Technology-assisted data collection (online surveys, mobile data collection);- Ensuring data quality and integrity,- Handling and storing data ethically and securely:  Research Project Development;- Formulating research questions and hypotheses,- Developing research proposals and grant applications;- Project management and timeline planning for research projects
Mode of Delivery
a) Synchronous Methods
Live Lectures- Weekly live sessions via video conferencing platforms.; Tools: Zoom, Microsoft Teams; Virtual Office Hours-: Scheduled times where students can get one-on-one assistance.
b). Asynchronous Methods
Pre-recorded Lectures- Short, focused video lectures available for students to watch at their own pace; Tools: Learning Management Systems (LMS) like Canvas, Moodle.; Activities: Watching lectures, taking notes, completing associated quizzes.; Discussion Forums- Online platforms for students to discuss course material and research ideas. Tools: LMS discussion boards, Piazza.; Activities: Posting questions, peer feedback, instructor-facilitated discussions.; Readings and Multimedia Resources-Curated articles, book chapters, and multimedia content.; Tools: LMS, online libraries, You-Tube. Activities: Annotated readings, multimedia presentations, critical analysis assignments.
Instructional Materials and/or Equipment

Instructional Materials-Core Textbooks, Journals and Articles, Case Studies,   Online Resources   Multimedia Resources  Policy Documents
Instructional Equipment-.  Laptops and tablets for students and instructors, Learning Management Systems (LMS). Moodle or Blackboard for course management and  delivery, Tools for online assignments, discussions, and assessments, Video Conferencing Tools, Zoom or Microsoft Teams for virtual lectures and meetings, Equipment for recording and live-streaming sessions, Library Resources- Access to digital libraries and online journals; Collaboration Tools, Google Workspace or Microsoft Office 365 for collaborative projects, Online discussion forums and peer review platforms.
Course   Assessment
Class assignment and Presentations- Concepts and   methodologies ------25 %
Critical Analysis of Research Articles: Description: Students critically evaluate a selection of peer-reviewed research articles. This involves assessing the research design, methodology, data analysis, validity of conclusions, and overall contribution to the field. ----25%
Final   Examination-50%
Core Reading Materials
 Bridges, D. (2022). Ethics in educational practice, policy and research. Ethics International Press Limited. https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=30226860 Empowering Students As Self-Directed Learners of Qualitative Research Methods :
                  BRILL, 2019. ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=5993021.Transformational Practices for Instructors and Students,
                  Mukherjee, Shyama Prasad. A Guide to Research Methodology : An Overview of Research Problems, Tasks and Methods, Taylor & Francis Group, 2019. ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=5890625.

    Recommended Reference Materials for the Course
Empowering students as self-directed learners of qualitative research methods : Transformational practices for instructors and students. (2019). BRILL. https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=5993021

Methods in Pragmatics, edited by Andreas H. Jucker, et al., De Gruyter, Inc., 2018. ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=5158825

                Theory and Method in Higher Education Research, edited by Jeroen Huisman, and Malcolm Tight, Emerald Publishing Limited, 2018. ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ouk/detail.action?docID=5573541.

Journals
International journal of educational research. Available: www.researchgate.net
Journal of Mixed Methods Research. Available- www.journals.sagepub.com
Research journal of education. Available:www.iosrjournals.org
The journal of education research and behavioral sciences. Available: www.apexjournal.org.
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	[bookmark: _heading=h.u9l7mrb8dojh][bookmark: _Toc179330243]MODULE 1:  Key Concepts And Importance Of Research Methodology 


[bookmark: _Hlk176174592] INSTRUCTIONAL HOURS: 4
[bookmark: _heading=h.qvws981tkazo][bookmark: _Toc179330244] Module Overview
In this module, you will learn about fundamental concepts and significance of research methodology in both academic and practical contexts. It covers the role of research methodology in ensuring the credibility and validity of research findings.
[bookmark: _heading=h.ir3enaestdxg][bookmark: _Toc179330245] 1.1 Learning Outcomes
At the end of this module, you will be able to:
1. [bookmark: _Hlk176339794]Articulate the core principles and importance of research methodology.[image: ]
2. [bookmark: _Hlk176339857]Evaluate key components of research designs.
3. [bookmark: _Hlk176339889]Apply research methodology principles to critique research designs.
4. Recognize and value the role of methodology in enhancing research credibility.
[bookmark: _heading=h.9gf26o8b6ulb][bookmark: _Toc179330246]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. [bookmark: _heading=h.bk3abhwf9wij]Review concept assignment: Quiz 2
1.2 [bookmark: _heading=h.h6v9zphl71ca][bookmark: _Toc179330247]The Concept of Research 
[bookmark: _Hlk176344369]
[bookmark: _Hlk176343098]In this section you will learn about the difference about research methods and research methodology. You will also learn about the meaning of research, research characteristics and functions, evolution of research as a social science, other methods of knowing, types of reasoning, types of research and classification of research (post this in in the LMS in a visible way)

[image: ]
Activity  1.1.1 The difference between research methods and research methodology
	[image: ]
	VIDEO 1 (https://www.youtube.com/watch?v=vifGBH-0Wns )



Listen carefully to the following video and share with you classmate the misconceptions you have had about the two concept explained in this video. Post your comments in the discussion forum. Ensure that you also comment on at least two of your classmate comments
[image: ]
Activity 1.1.2 Overview of research method in education 
[bookmark: _Hlk176724819][bookmark: _Hlk176344549][bookmark: _Hlk176344419]The following is the content about the meaning of research, research characteristics and functions, evolution of research as a social science, other methods of knowing, types of reasoning, types of research and classification of research. Read it and ensure that you attempt all the questions given




(Please present this content in H5P format)

[bookmark: _Toc179330248]1.3 Core Principles and Importance of Research Methodology
In activity 1.1.2 you learned about characteristics of research; this extends discussion on the same. You will learn additional characteristic of research discussed in the reading materials posted here. You will also learn about the importance of research (post this in in the LMS in a visible way)

TASK 1.2.1 Discussion on the core principles of research

[image: ] READING MATERIAL 1: PRINCIPLES OF RESEARCH 
https://www.yourarticlelibrary.com/social-research/principles-of-scientific-method-in-social-research/64484

Read the following materials and make a summary of each of the principals of research discussed in materials. Post your summary in the discussion forum 

Assessment  1.2.1 Importance of research methods  
Discuss at least 5 importance of research 





[bookmark: _Toc179330249]1.4 Components of Research Designs
In this section you will you are expected to contribute to a wiki on component of research proposal (post this in in the LMS in a visible way)
[image: ]
Activity 1.3.1 Completing a wiki

Required: A part of the team, you are required to collaborate in suggesting and explaining components of research proposal

(Create a wiki in the LMS)

1.5 [bookmark: _Toc179330250]Basic Elements of Scientific Research
[bookmark: _Toc179330251][bookmark: _Hlk177157514]1.5.1 Research Concepts, Constructs and Variables
 




Can you reflect on your journey for writing your research thesis or project. Can you remember some of the terms which kept popping up every time you had a discussion with your professors? Did you hear terms such as research concepts, research constructs and research variables when discussing your thesis title, or research objectives or research conceptual framework? Well, this section will help you have a deep understanding of research concepts, constructs, and variables 

[image: ]
Activity   1.4.2  Basic concepts: Research concepts, constructs and Variables 

Read the following materials presented in scom and post your brief  reflection in the forum 



 (These materials should be presented in scom) 

[bookmark: _Toc179330252]1.5.2 Basic Elements Defining Research Cycle



Read the following material and answer the following quiz (To be developed)






	[bookmark: _Toc179330253][image: ]
	[bookmark: _Toc179330254]1.6 Self Reflection


[bookmark: _Hlk176358819]We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a) What you have learned in the module
b) In what ways you would like to use the information gained from the module
c) What other information you require in addition to what you have learned in this module 

1.7 [bookmark: _Toc179330255][image: Shape

Description automatically generated with low confidence]Reference List and Further Reading 

[bookmark: _Toc179330256]Sheppard v (2020):  Research Methods for the Social Sciences: An Introduction: https://pressbooks.bccampus.ca/jibcresearchmethods/chapter/14-3-components-of-a-research-proposal/ 
[bookmark: _Toc179330257][image: ]
[bookmark: _Toc179330258]eND OF MUDULE ASSESSMENT 
[bookmark: _Toc179330259]DISCUSSION FORUM (Create a forum)
The concept of research methods and methodology may be more familiar to may academician theoretically but not in practice. Discuss

Post your comments in the forum and ensure you comment on at least 2 of your classmates’ comments  


[bookmark: _heading=h.2rp68ns3icoj][bookmark: _heading=h.ujq721w94ccl][bookmark: _Toc179330260]             WHAT’S NEXT?
[bookmark: _Hlk177986994][bookmark: _Hlk176425637]Congratulation for successfully completing the first module. In the next module you will learn about Research paradigm and epistemological foundations. Hope to meet you there.  
1

	[bookmark: _Toc179330261]MODULE 2:  Research Paradigms and Epistemological Foundations 


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330262] 2.1 Module Overview
[bookmark: _Hlk176358560]In module one you learned about concept of research, characteristics and functions of research, evolution of research as a social science, and types of research.  In this module, you will learn about major research paradigms and their epistemological foundations. You will also be able to learn how research paradigms influence research practice
[bookmark: _Toc179330263] 2.2 Learning Outcomes
At the end of this module, you will be able to:
1. [bookmark: _Hlk176728738][bookmark: _Hlk176729995]Describe major research paradigms and their epistemological foundations.
2. [bookmark: _Hlk176731704]Analyze how different paradigms influence research approaches.
3. Apply epistemological assumptions to evaluate research findings.
4. Respect diverse epistemological perspectives in research.[image: ]
[bookmark: _Toc179330264]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2

[bookmark: _Hlk176814323][bookmark: _Toc179330265]2.3 Research Paradigms and Their Epistemological Foundations 
In this section you will learn about how paradigms guide researchers in how they approach knowledge, reality, and the methods they use to understand the world. You will start by watching a short video on research paradigm after which you will read an article that will enable you develop deeper understanding of the various research paradigm and their philosophical underpinning. Lastly you will be expected to identify various aspect of your research thesis that were influenced by various research paradigm and philosophical underpinning.  
[image: ]
	Activity 2.1  Definition of research paradigm and its importance in research 
	[image: ]
	VIDEO 2 (HTTPS://WWW.YOUTUBE.COM/WATCH?V=DN4JOVX5FVU)



Watch the video provided and make your own notes on the meaning of research paradigm, and why research paradigm is important and post your answer in the forum. 


[bookmark: _Toc179330266]2.4 How Different Paradigms Influence Research Approaches

[bookmark: _Hlk176729389][bookmark: _Hlk176732008]In this section you will learn about major research paradigms and their epistemological foundations. You will learn about this in an article by Gannon, et.al (2022), "Contemporary Research Paradigms and Philosophies (post this in in the LMS in a visible way)

[image: ]
Activity  2.2
The following article by Gannon, et.al (2022), provides detailed explanation of selected research paradigm and philosophical underpinning. write a 500-word reflective post discussing:
· One paradigm you most align with and why.
· The epistemological foundations of that paradigm (e.g., what is considered knowledge, how knowledge is acquired, the role of the researcher, etc.).
· Compare this paradigm to at least one other paradigm, highlighting key differences in their epistemological assumptions.
· Post your reflections in the discussion forum
· Read at least two of your classmates post and offer constructive feedback, ask them to clarify where necessary  or highlight how the comparison deepened your  understanding of the research paradigms 

[image: ] READING MATERIAL 1: GANNON, ET.AL (2022), "CONTEMPORARY RESEARCH PARADIGMS AND PHILOSOPHIES






(Post the pdf in visible way to enable students refer)

[bookmark: _Toc179330267]2.5 Application of Research Paradigms 



Can you relate section of your research report to the paradigms and philosophical underpinning. Pick each section of your research report and explain in relation the paradigm and philosophical underpinning. The   video you watched in 2.1 will help you in framing your answer 

[bookmark: _Toc179330268][image: ]2.6 End of Module Assessment 
[bookmark: _Toc179330269]mcq - 
Answer the following 5 multiple choice questions. The system will be able to flash the correct answers for you to deepen your knowledge about paradigm and their philosophical underpinning 


[bookmark: _MON_1787427002]MCQ  

 
	[bookmark: _Toc179330270][image: ]
	[bookmark: _Toc179330271]2.7 Self Reflection


We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
d) What you have learned in the module
e) In what ways you would like to use the information gained from the module
f) What other information you require in addition to what you have learned in this module 
[image: Shape

Description automatically generated with low confidence]
[bookmark: _Toc179330272] 2.8 Reference List and Further Reading 

[bookmark: _Hlk176728085][bookmark: _Toc179330273]Gannon, M.J., Taheri, B. And Azer, J. (2022), "Contemporary Research Paradigms and Philosophies", Okumus, F., Rasoolimanesh, S.M. And Jahani, S. (Ed.) Contemporary Research Methods in Hospitality and Tourism, Emerald Publishing Limited, Leeds, Pp. 5-19. Https://Doi.Org/10.1108/978-1-80117-546-320221002 


[bookmark: _Toc179330274]             WHAT’S NEXT?
[bookmark: _Toc179330275]Congratulation for successfully completing the second module. In the next module you will learn about literature review, conceptual/theoretical framework. Hope to meet you there 





























	[bookmark: _Toc179330276]MODULE 3:  Conceptual/Theoretical Framework and Literature Review 


INSTRUCTIONAL HOURS: 4, 
[bookmark: _Toc179330277] 3.1 Module Overview
In module 1 you learned about concept, constructs and variables. In this muddle you will learn how the concepts, construct and variables are conceptualized through literature review, conceptual framework and theoretical framework. Through interactive videos and materials, you will learn about how to conduct literature review, and developing conceptual frameworks and theoretical framework.  
[bookmark: _Toc179330278] 3.1 Learning Outcomes
At the end of this module, you will be able to:
1. [bookmark: _Hlk178069456][image: ]Discuss the importance of conceptual/theoretical frameworks and literature review in guiding research  
2. Review literature on research variables 
3. Develop a conceptual and theoretical frameworks 
4. Suggest various conceptual and theoretical frameworks that can be used in different context 
[bookmark: _Toc179330279]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment: Quiz 2

[bookmark: _Hlk178069627][bookmark: _Toc179330280]3.3 Literature Review 
[bookmark: _Toc179330281](CONVERT H5P SLIDES)


[image: ] READING MATERIAL 2: LITERATURE REVIEW  
Zawacki-Richter et.al. (2020) Systematic Review in Educational Research: Methodology, perspectives and application.  https://www.google.co.ke/books/edition/Systematic_Reviews_in_Educational_Resear/rsC_DwAAQBAJ?hl=en&gbpv=1&dq=article+on+research+on+types+of+conceptual+framework&printsec=frontcover
[image: ]
Assignment 3
[bookmark: _Toc179330282]REQUIRED
a) [bookmark: _Toc179330283]Come up with a suitable research topic
b) [bookmark: _Toc179330284]Develop two research question based on the research title
c) [bookmark: _Toc179330285]Review Related literature based on the materials presented in this section 
d) [bookmark: _Toc179330286]Post the work in the LMS as an assignment 

[bookmark: _Toc179330287]3.4 Definition of A Conceptual Framework 
	[image: ]
	VIDEO 3 (https://www.youtube.com/watch?v=Der728ovuHU)



Watch the following YouTube by Yardley E (2022) on conceptual framework https://www.youtube.com/watch?v=Der728ovuHU and undertake the following activity (Digitizer instruction Cut the video for 1.05 minutes) 

3.1.1 Steps to be followed when developing a conceptual framework (Prepare an H5P slides)
A conceptual framework provides a visual representation or a narrative explanation of how the research variables or constructs are related, grounded in the relevant literature. Below are clear steps to guide the development of a conceptual framework:

a)  Identify the Research Problem
he starting point is to clearly define the research problem or question you intend to address. This is the central focus around which the framework will be developed.
· Reflect on the main issue or gap in the literature that your research aims to address. Write a clear research problem statement.
· Example (Educational Leadership and Policy Studies): The problem could be "How does leadership style affect teacher retention in rural primary schools?"

b) Conduct a Literature Review
A thorough review of the existing literature will help you identify relevant theories, concepts, and findings related to your research problem. This step helps you ground your framework in established knowledge.
· Collect and analyze academic sources (articles, books, reports) that address your research topic. Identify key concepts and relationships that are relevant to your study.
· In the example of teacher retention, you might review literature on leadership theories (e.g., transformational leadership), teacher satisfaction, and factors influencing retention.

c) Identify Key Variables or Constructs
Based on your research problem and literature review, identify the key variables or concepts that are important for your study. These may include independent, dependent, and mediating/moderating variables.
· List the variables you will focus on. Clearly define each one based on the literature and the context of your research.
· Example:
· Independent variable: Leadership style (transformational, transactional, etc.)
· Dependent variable: Teacher retention
· Mediating variable: Teacher job satisfaction

d) Establish Relationships Between the Variables
The next step is to determine how these variables are related. This involves hypothesizing or explaining how one variable might influence another, often supported by evidence from the literature.
· Create a logical flow of how the variables interact. Ask yourself: "What causes what?" and "What factors might influence these relationships?"
· Example: A possible relationship might be: "Transformational leadership increases teacher job satisfaction, which in turn improves teacher retention."

e) Choose or Develop a Theoretical Basis
Select a theory or theories that support your conceptual framework. These theories provide a lens through which you view the relationships between the variables and justify why they are important.
· Identify and describe the theory that underpins your framework. Explain how the theory supports your hypothesis or model.
· Example: "Transformational leadership theory suggests that leaders who inspire and motivate staff will improve job satisfaction and organizational commitment, leading to higher retention rates."

f) Visualize the Conceptual Framework
After identifying the key variables and their relationships, create a visual model that maps these connections. This makes the framework easy to understand and reference.
· Use arrows, boxes, and labels to show how the variables are connected. Ensure that your visual representation is simple and coherent.
· Example: In the diagram, show leadership style as the independent variable, job satisfaction as a mediator, and teacher retention as the dependent variable. Use arrows to indicate the direction of influence.

g) Review and Refine the Framework
Once the framework is developed, review it critically to ensure that it accurately represents your understanding of the research problem and is grounded in the literature.
· Ask for feedback from peers or mentors, and revise the framework based on their input. Make sure the framework is clear and logically sound.
· Example: You might realize that factors like school resources or community involvement also influence teacher retention and decide to add them to the framework as contextual variables.

h) Test and Apply the Conceptual Framework
After developing your framework, it is essential to see how it fits into the actual research process. This involves testing the relationships through data collection and analysis in your study.
· Use the framework to guide the design of your research methods, including data collection and analysis. Ensure that the framework aligns with your research objectives.
· Example: If your framework suggests a relationship between leadership style and teacher retention, your research design should include variables that measure these factors (e.g., leadership surveys, retention data).
(Put the content into H5P slides)

[bookmark: _Toc179330288]3.5 Theoretical Framework 
	[image: ]
	VIDEO 3 (https://www.youtube.com/watch?v=qXeWfhc-X0I)



Watch the following YouTube by Thesis Helper (2022) on conceptual framework https://www.youtube.com/watch?v=qXeWfhc-X0I and undertake the following activity 
Summarize the difference between Conceptual framework and post it in your ePortifolio 

[image: ] READING MATERIAL 2: LITERATURE REVIEW  
Read the article by  Imenda (2014) on the difference between conceptual framework and theoretical framework and make brief note. Make adjustment on the notes on the same and post in your portfolio https://www.researchgate.net/publication/273770340_Is_There_a_Conceptual_Difference_between_Theoretical_and_Conceptual_Frameworks (Page 5 to 11)

3.6 [bookmark: _Toc179330289][image: ]End of Module Assessment 
	[image: ]
	ONLINE DISCUSSION
Discuss the previous challenges you experienced during literature review. Are you confident that the challenges you experienced are resolved. If not, how are you intending to resolve them. Post your response in the forum and ensure that you comment on two or three comments of your class mates 




	[bookmark: _Toc179330290][image: ]
	[bookmark: _Toc179330291]3.7 Self Reflection


We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a) What you have learned in the module
b) In what ways you would like to use the information gained from the module
c) What other information you require in addition to what you have learned in this module 
[image: Shape

Description automatically generated with low confidence]
[bookmark: _Toc179330292] 3.8 Reference List and Further Reading 

Imenda (2014) Differences between conceptual framework and theoretical framework. https://www.researchgate.net/publication/273770340_Is_There_a_Conceptual_Difference_between_Theoretical_and_Conceptual_Frameworks (Page 5 to 11)
[bookmark: _Toc179330293]Yardley E (2022) Conceptual framework https://www.youtube.com/watch?v=Der728ovuHU
Zawacki-Richter et.al. (2020) Systematic Review in Educational Research: Methodology, perspectives and application.  https://www.google.co.ke/books/edition/Systematic_Reviews_in_Educational_Resear/rsC_DwAAQBAJ?hl=en&gbpv=1&dq=article+on+research+on+types+of+conceptual+framework&printsec=frontcover

[bookmark: _Toc179330294]             WHAT’S NEXT?
[bookmark: _Toc179330295]Congratulation for successfully completing the third module. In the next module you will learn about quantitative  research design. Hope to meet you there 

		[bookmark: _Toc179330296]MODULE 4:  Quantitative Research Designs 


INSTRUCTIONAL HOURS: 4, 
[bookmark: _Toc179330297] 4.1 Module Overview
In this module, you will learn about quantitative research methodologies, specifically tailored for leadership and accountability studies. The module will enable you understand fundamentals of designing, conducting, and analyzing quantitative research. The module will also enable you to apply the learned methods in addressing leadership and accountability issues in various organizational and social contexts. The module will also enable you to establish strengths and limitations of quantitative research designs. 
[bookmark: _Toc179330298] 4.2 Learning Outcomes
At the end of this module, you will be able to:
5. [image: ]Describe the core principles of quantitative research design
6. Examine various quantitative research designs
7. Design quantitative research 
8. Evaluate various quantitative research designs 
[bookmark: _Toc179330299]    Learning Activities/Task List
7. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
8. Review power presentation PDF
9. Watch lecture related videos
10. Complete participation assignment:  Quiz 1
11. Complete personal introduction video
12. Review concept assignment : Quiz 2

[bookmark: _Toc179330300]4.3 Definition of Research Design 
Before a researcher develops a proposal, a decision needs to be made regarding the design to be used to study a topic. Informing this decision should be the world view assumptions the researcher brings to the study, procedures of inquiry called strategies, specific methods of data collection, analysis and interpretation, the nature of the research problem, the researchers past experiences, and the audiences for the study (Post as a page)




What do you understand by the terms quantitative research design. Post your reflection in the discussion forum. Please comment on at least two of your classmates’ reflections
[bookmark: _Toc179330301]4.4 Quantitative Research Design, Characteristics and Its Principles  
[bookmark: _Toc179330302]4.4.1 Definition of Quantitative Research 


Quantitative research design systematic process of inquiry that involves collection, analysis and interpretation of numerical data in order to explain, describe, predict and phenomena. investigation primarily focused on quantifying relationships, behaviors, phenomena, and patterns through numerical data and statistical analysis. 
Quantitative research has the following characteristics:
a). Objective and Systematic: Quantitative research is characterized by its objective approach to data collection and analysis. It follows a structured and systematic methodology to ensure the reliability and validity of results.
2. Hypothesis-Driven: Typically, quantitative research begins with one or more hypotheses derived from theory or previous research. The research design aims to test these hypotheses through statistical methods.
3. Numerical Data:The research relies on numerical data collected through various instruments such as surveys, tests, or measurements. The data is then analyzed using statistical techniques.
4. Structured Instruments: Data collection tools are highly structured, including surveys, questionnaires, or structured observations, to ensure consistency and comparability of responses.
5. Statistical Analysis:Quantitative research employs statistical methods to analyze data, identify patterns, relationships, or differences, and draw conclusions.
6. Generalizability:Results from quantitative research are often generalizable to larger populations if the sample is representative. This is achieved through rigorous sampling techniques and large sample sizes.
7. Predictive and Explanatory:Quantitative research can be used to predict outcomes and explain relationships between variables, providing insights into cause-and-effect dynamics.
8. Replicability:The design and methodology are detailed enough to allow replication by other researchers, enhancing the study’s reliability and validity.
(Listen to the video and post your reflection on three very important aspects that define quantitative research)
[bookmark: _Toc179330303]4.4.2 Quantitative Research Design Principles 

 

[bookmark: _Toc179330304]4.5 Quantitative Research Designs 
[image: ] READING MATERIAL 2: RESEARCH DESIGNS 
Read the attached materials and attempt all assignments embedded in



[bookmark: _Toc179330305]4.5.1 Analysis and Synthesis of Various Quantitative Research Designs
[image: ]
	Activity  3.1 Analysis and synthesis of various quantitative research designs (This activity may require you to be in groups and use collaborative tools e.g google docs and presentation in a planary)


Read the following articles and provide the following on each research strategies provided here 

a) Experimental research design
· Explain what the design is/characteristics, types experiments design, strength and weakness for the design, and threats to internal and external threats 
· Reference for the is strictly articles from refereed journals which may include but not limited to what is given here (Sereyrath Em., 2024; Mustafa Serdar KÖKSAL. 2023) 



                     


 
b) Correlation research design 
Explain what the design is/characteristics, types design, strength and weakness of correlation research design 
Materials to read include but not limited to;  
· Blog by Busayo.l (2023) https://www.formpl.us/blog/correlational-research 
· Tan, L. (2014). Correlational Study. https://www.researchgate.net/publication/305082512_Correlational_Study
c) Survey 
Explain what the design is/characteristics, types of surveys and their characteristics, strength and weakness of each 
· Blog by QuestionPro (2024) https://www.questionpro.com/blog/survey-research/#:~:text=Survey%20Research%20is%20a%20quantitative,when%20collecting%20and%20analyzing%20data.


[bookmark: _Toc179330306]4.6 Designing Quantitative Research Designs

	[image: ]
	ONLINE DISCUSSION
Use  journals


I hope you have learned something new about quantitative research design. I this section I would like you to pick one or two new things you have learned. Based on your previous knowledge about quantitative research design, what are some of the misconceptions you may have had about the quantitative research design. What are some of the mistakes you committed in your previous studies you have done and how are you going to correct the mistakes? Post your comments in the journal and ensure that you comment on two or three of you classmates comments 

[bookmark: _Toc179330307][image: ] 4.7 End of Module Assessment 
[bookmark: _Toc179330308]mcq - 

This task exposes you to fundamentals of designing an quantitative research design. You are required to 
a) Develop a researchable topic in your areas of specialization 
b) Develop at least 3 research questions base on the topic
c) Select and discuss the quantitative research design you will use to study the research questions with detailed justification 

 
	[bookmark: _Toc179330309][image: ]
	[bookmark: _Toc179330310]4.8 Self Reflection


We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a) What you have learned in the module
b) In what ways you would like to use the information gained from the module
c) What other information you require in addition to what you have learned in this module 
[image: Shape

Description automatically generated with low confidence]
[bookmark: _Toc179330311] 4.9 Reference List and Further Reading 


Busayo.l (2023). Correlational Research Designs: Types, Examples & Methods.  https://www.formpl.us/blog/correlational-research 

[bookmark: _Toc179330312]Sereyrath Em (2024).  Exploring Experimental Research: Methodologies, Designs, and Applications Across Disciplines. Published online by English Academic Essay DOI: 10.2139/ssrn.4801767 also at  : https://www.researchgate.net/publication/378795357

[bookmark: _Toc179330313]Mustafa Serdar KÖKSAL. (2023). A Comprehensive Research Design for Experimental Studies in Science Education . Elementary Education Online, 12(3), 628–634. Retrieved from https://ilkogretim-online.org/index.php/pub/article/view/5452

[bookmark: _Toc179330314]Tan, L. (2014). Correlational Study. In Thompson, W.F. (Ed.), Music in the Social andBehavioral Sciences: An Encyclopedia (pp. 269-271). Thousand Oaks: SAGE Publications 
(10) (PDF) Correlational Study. Available from: https://www.researchgate.net/publication/305082512_Correlational_Study [accessed Sep 23 2024].

QuestionPro (2024). Survey Research: Definition, Examples and Methods. 
 https://www.questionpro.com/blog/survey-research/#:~:text=Survey%20Research%20is%20a%20quantitative,when%20collecting%20and%20analyzing%20data.



[bookmark: _Toc179330315]             WHAT’S NEXT?
[bookmark: _Toc179330316]Congratulation for successfully completing the fourth module. In the next module you will learn about qualitative research design. Hope to meet you there 










[bookmark: _Toc179330317]MODULE 5:  Qualitative Research Designs 


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330318] 5.1 Module Overview
In this module, you will learn about the foundational concepts and methodologies of qualitative research, with a focus on understanding complex social phenomena. In this module you will explore different qualitative approaches such as ethnography, case studies, grounded theory, and phenomenology. You will learn how to design research studies and critically evaluate the quality and validity of qualitative research. The course aims to develop both the theoretical knowledge and practical skills required to conduct high-quality qualitative research in leadership and accountability contexts. 
[bookmark: _Toc179330319] 5.2 Learning Outcomes
At the end of this module, you will be able to:
1. Distinctions between qualitative and quantitative research [image: ]
2. Examine various qualitative research designs
3. Design qualitative research 
4. Evaluate various qualitative research designs 
[bookmark: _Toc179330320]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2
[bookmark: _Toc179330321]5.3 Definition of Qualitative Research Design 


Qualitative research is a method of inquiry that focuses on exploring and understanding the meaning individuals or groups ascribe to social phenomena. It involves the collection and analysis of non-numeric data, such as words, images, or observations, to gain insights into people's experiences, behaviors, emotions, and interactions. It aims to provide deep, contextual understanding of complex issues, often within natural settings. It is interpretive, exploratory, and typically involves methods like interviews, focus groups, and participant observation. Qualitative research is underpinned by several paradigms that shape its philosophy, methodologies, and approaches to knowledge creation. The most prominent paradigms that describe qualitative research include:
a) Constructivism that postulates that reality is socially constructed through human interaction and shared meanings.
b) Interpretivism – which states that understanding human behavior requires interpreting the meanings that people attach to their actions and social contexts.
c) Critical Theory - which argues that reality is shaped by social, political, cultural, and economic factors, often characterized by power imbalances and inequalities.
d) Postmodernism/Poststructuralism that rejects the notion of a single, objective reality, instead emphasizing the fragmented, fluid, and constructed nature of reality.
e) Pragmatism – that focuses on practical outcomes and solutions, emphasizing the usefulness of research in addressing real-world problems.
Each of these paradigms informs the researcher's approach to study design, data collection, and interpretation, influencing the kinds of questions asked and the methods used in qualitative research.
As we discuss the various qualitative research designs, you will clearly see how the various philosophical underpinnings influence the designs
Welcome!  
[bookmark: _Toc179330322][bookmark: _Hlk178542509]5.3.1 Differences Between Quantitative and Qualitative Research Designs 
	[image: ]
	VIDEO 3 https://www.youtube.com/watch?v=69qP8kFJp_k
                                        



Listen to the following video and take noted on the differences between qualitative and quantitative research 
[image: ] READING MATERIAL 2: DIFFERENCE BETWEEN QUALITATIVE AND QUANTITATIVE
Monfared and Derakhshan (2015):   https://www.cibtech.org/sp.ed/jls/2015/02/143-JLS-S2-147-HOJATOLAH-COMPARISON%20-66.pdf

INTRAC (2020) https://www.intrac.org/wpcms/wp-content/uploads/2017/01/Quantitative-and-qualitative-methods.pdf 
[image: ]
5.1 Assessment 1
Reading the following article by Monfared and Derakhshan (2015) and INTRAC (2020) on the comparison qualitative and quantitative research. Combining the information from the video above and the information drawn from the article make a clear and detailed write up on the similarity and differences between qualitative and quantitative research. 

[bookmark: _Toc179330323]5.4 Qualitative Research Approaches and Designs 
[bookmark: _Toc179330324]5.4.1 Differences Qualitative Research Approached And Designs 
[image: ] READING MATERIAL 2: DIFFERENCE BETWEEN QUALITATIVE AND QUANTITATIVE
Read the following text from page 172 to 181 and  briefly summarize the qualitative strategies mentioned in the text 
https://yuli-elearning.com/pluginfile.php/4833/mod_resource/content/1/2.%20qualitative%20research%20design.pdf
	[image: ]
	VIDEO 3


https://www.youtube.com/watch?v=khTwY295eoU

Along with listen to this 7-minute video on types of qualitative research design and used the information to concretize the summary taken after reading the previous text  

1. Phenomenological Studies
2. Ethnographic Studies
3. Grounded Theory Studies
4. Historical Studies
5. Case Studies
6. Action Research Studies



	[image: ]
	ONLINE DISCUSSION
forums



Discuss how you will apply a case study in your research. What aspect are key in a case study. Share your comments in the forum and ensure that you comment on two of your classmates reflections 
[image: Shape
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[bookmark: _Toc179330325]     5.5 Reference List and Further Reading

[bookmark: _Hlk178078358]Monfared J.H., and Derakhshan H., (2015) The Comparison Qualitative and Quantitative Research. Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/02/jls.htm 2015 Vol. 5 (S2), pp. 1111-1117/Monfared and Derakhshan

INTRAC (2020) Quantitative and
Qualitative Methods https://www.intrac.org/wpcms/wp-content/uploads/2017/01/Quantitative-and-qualitative-methods.pdf 

[image: ]

[bookmark: _Toc179330326]5.4 END OF MODULE ASSESSMENT 1.2

1) Explain the difference between qualitative and quantitative data.  Give an example of qualitative and quantitative data.
2) Discuss the similarity and dissimilarity between a  case study and a narrative research 

 

We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a) What you have learned in the module
b) In what ways you would like to use the information gained from the module
c) What other information you require in addition to what you have learned in this module 

[bookmark: _Toc179330329]             WHAT’S NEXT?
Congratulation for successfully completing module five. In the next module you will learn about mixed method design




























	[bookmark: _Toc179330330]MODULE 6:  Mixed Method Research Design


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330331] 6.1 Module Overview
In this module, you will learn about the factors that affect food selection and food preferences, how foods are evaluated in the food science fields and basics of nutrition, including macronutrients (carbohydrates, proteins and fats) and micronutrients (vitamins and minerals).
[bookmark: _Toc179330332] 6.2 Learning Outcomes
At the end of this module, you will be able to:
1. Explain the core principles and purposes of mixed methods research.[image: ]
2. Selecting appropriate qualitative and quantitative techniques that align with research objectives.
3. Apply mixed methods designs to real-world research scenarios, especially within the field of leadership and accountability,
4. Evaluate how mixed methods design choices impact research outcomes and their understanding of the research process.
[bookmark: _Toc179330333]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2
[bookmark: _Toc179330334]6.3 Definition of Mixed Methods Research Designs 
[bookmark: _Toc179330335][bookmark: _Hlk178542563]6.3.1 Definition Qualitative Research Designs 
Mixed methods research is an approach to inquiry that combines both qualitative and quantitative research techniques, data collection, analysis, and interpretation within a single study or research program. It leverages the strengths of both methods to provide a comprehensive understanding of complex research problems by exploring numerical data (quantitative) and contextual, narrative data (qualitative) simultaneously. This approach allows researchers to cross-validate findings, gain richer insights, and address a wider array of research questions than either method could alone.
[bookmark: _Toc179330336]6.3.2 Paradigm Related to Mixed Methods Research Designs
Pragmatism: The most common paradigm associated with mixed methods. It emphasizes practical solutions to research problems, focusing on what works best to answer the research question rather than adhering strictly to a single philosophical stance (such as positivism or interpretivism). Pragmatists advocate for combining methods to meet the research objectives.
Transformative Paradigm: This paradigm focuses on using mixed methods for social justice and advocacy. It integrates both qualitative and quantitative approaches to address power imbalances, challenge social inequities, and give voice to marginalized populations.
Dialectical Paradigm: This paradigm supports the use of multiple perspectives, recognizing that reality is complex and no single approach can capture its entirety. Mixed methods allow for the reconciliation of different, often conflicting, worldviews.
Critical Realism: While less common, some mixed methods researchers align with critical realism, which recognizes both the objective reality measured by quantitative methods and the subjective experiences captured by qualitative approaches.



1. Which paradigm is most commonly associated with mixed methods research due to its focus on practical solutions?
A) Positivism
B) Pragmatism
C) Interpretivism
D) Post-structuralism
Correct Answer: B

2. The transformative paradigm in mixed methods research is primarily concerned with:
A) Practicality and efficiency in addressing research questions
B) Understanding and challenging social inequalities
C) Testing hypotheses through numerical data
D) Achieving neutrality and objectivity
Correct Answer: B

3. Which paradigm in mixed methods research emphasizes the use of multiple perspectives and the reconciliation of conflicting worldviews?
A) Pragmatism
B) Positivism
C) Dialectical paradigm
D) Critical Realism
Correct Answer: C
[bookmark: _Toc179330337]6.3.3 Core Principles and Purpose of Mixed Method Research Design
Mixed methods research combines both qualitative and quantitative approaches to offer a more comprehensive understanding of research problems than could be achieved using either method alone. The core principles and purposes include:
1. Triangulation: Using both qualitative and quantitative data to cross-validate findings, ensuring robustness and credibility of the results.
2. Complementarity: Different types of data complement one another, providing richer insights. Qualitative data can explain the "why" behind trends identified in quantitative data, and vice versa.
3. Development: One method can help inform the development of the other. For example, qualitative findings can be used to shape quantitative measures or surveys.
4. Expansion: Mixed methods allow researchers to explore multiple dimensions of a research problem, addressing both the depth (qualitative) and breadth (quantitative) of the issue.
5. Pragmatism: The choice of methods is guided by the research question, rather than a strict adherence to a particular philosophical stance. This flexibility enables the use of any method that best addresses the research problem
[bookmark: _Toc179330338]6.3.4 Strength and Weakness of Qualitative Research Designs
1. Comprehensive Understanding:
Mixed methods allow researchers to explore both the breadth (quantitative) and depth (qualitative) of a research problem, leading to a more holistic understanding.
2. Triangulation:
By combining qualitative and quantitative data, researchers can cross-validate findings, enhancing the credibility and validity of the results.
3. Flexibility:
Researchers can choose methods that best suit the research question, rather than being confined to one approach, making it adaptable to complex issues.
4. Complementary Insights:
Qualitative data provides context and depth to quantitative findings, while quantitative data can generalize findings, making the research more robust.
5. Broader Application:
Mixed methods allow researchers to address a wider range of research questions, making it particularly useful for interdisciplinary research and complex social issues.
Weaknesses of Mixed Methods Research Design
1. Complexity:
Designing and conducting mixed methods research can be complicated, requiring expertise in both qualitative and quantitative methods, as well as strategies for integrating them.
2. Time-Consuming:
Collecting and analyzing two types of data takes more time and resources than using a single method.
3. Challenges in Integration:
Successfully integrating qualitative and quantitative data can be difficult, particularly in ensuring that the two types of data complement rather than contradict each other.
4. Resource-Intensive:
Mixed methods research often requires more resources (e.g., funding, personnel, tools) to execute properly, especially when it involves large datasets or extensive fieldwork.
5. Philosophical Tension:
Mixing methods from different epistemological perspectives (e.g., positivism and constructivism) can lead to tensions in interpreting the results, especially when the underlying assumptions of each method conflict

(KINDLY PUT THE WHOLE OF SECTION 5.1 IN H5P FORMAT)


Multiple Choice Questions (MCQs)
1. What is the main purpose of using a mixed methods design in research?
A) To strictly adhere to either qualitative or quantitative approaches
B) To combine the strengths of both qualitative and quantitative methods
C) To limit the scope of the research problem
D) To simplify data collection procedures

2. Which of the following best describes the principle of triangulation in mixed methods research?
A) Cross-validating results using multiple sources of data
B) Simplifying the research process by reducing data complexity
C) Combining qualitative methods to create a comprehensive theory
D) Focusing only on qualitative data for in-depth insights

3. In mixed methods research, the term "complementarity" refers to:
A) The use of one method to validate another
B) Using qualitative and quantitative data to provide richer insights
C) Relying solely on quantitative measures for precision
D) Ensuring both methods are equally balanced
4. Which principle is primarily concerned with addressing both the breadth and depth of a research problem?
A) Triangulation
B) Development
C) Expansion
D) Complementarity

5. The pragmatic approach in mixed methods research emphasizes:
A) Choosing methods based on the research question, not philosophical beliefs
B) Following a strict qualitative or quantitative research methodology
C) Using pre-determined tools irrespective of research context
D) Relying on intuition over systematic data collection

[bookmark: _Toc179330339]6.4 Types of Mixed Methods Designs 
In mixed methods research, different typologies are used to classify the way qualitative and quantitative approaches are integrated. These typologies help researchers decide how to sequence and combine data collection and analysis in a meaningful way.
[bookmark: _Toc179330340]6.4.1 Convergent Parallel Design 
(Convert all the content to H5P Slides) 
In this design, qualitative and quantitative data are collected simultaneously but analyzed separately. The findings are then merged or compared to see if they agree or provide complementary insights.

Process of Convergent Parallel Design
1. Define the Research Problem
· Clearly define the research problem, which requires both quantitative and qualitative data to fully understand the phenomenon.
· The problem should have both a measurable aspect (quantitative) and a need for deeper, contextual exploration (qualitative).
2. Develop Research Questions
· Formulate both qualitative and quantitative research questions that address different aspects of the same phenomenon.
· The research questions should complement each other, so the two methods provide a fuller picture of the research problem.
Example:
· Quantitative Question: “What is the relationship between social media use and academic performance among college students?”
· Qualitative Question: “How do students describe their experiences and challenges with balancing social media use and academic responsibilities?”
3. Collect Data Simultaneously
· Conduct both quantitative and qualitative data collection at the same time but independently of each other.
· Quantitative data could come from surveys, tests, or secondary data.
· Qualitative data could come from interviews, focus groups, or open-ended survey questions.
4. Analyze Data Separately
· Analyze the quantitative and qualitative data separately using their respective methods.
· Quantitative analysis might involve statistical tests (e.g., correlation, regression).
· Qualitative analysis might involve thematic coding or content analysis.
5. Merge the Results
· After separate analyses, compare and combine the results. Look for convergences, divergences, or complementary insights from both data sets.
· Results can be merged by discussing how quantitative findings explain the trends or how qualitative data provides context to those trends.
6. Interpret and Draw Conclusions
· In the interpretation phase, explain how the results from both the quantitative and qualitative strands inform the research problem.
· Use the combined insights to draw more comprehensive conclusion
Strengths of Convergent Parallel Design
a) Comprehensive Understanding:
· This design allows researchers to view a problem from both quantitative and qualitative lenses simultaneously, providing a richer, more nuanced understanding.
b) Equal Value to Both Methods:
· Both quantitative and qualitative methods are treated equally, allowing for a more balanced perspective in the research conclusions.
c) Efficiency:
· Data collection for both methods occurs at the same time, making it faster than sequential designs, where one method follows the other.
d) Integration of Diverse Perspectives:
· It allows researchers to integrate insights from numerical trends and personal experiences or perceptions, making the findings applicable to a wider audience.
Weaknesses of Convergent Parallel Design
a) Complexity in Integration:
· Merging quantitative and qualitative data can be challenging, especially when the results conflict (e.g., when quantitative results show a significant relationship, but qualitative data suggests otherwise).
b) Resource Intensive:
· The design requires expertise in both qualitative and quantitative methods, along with separate data collection, analysis, and reporting processes, which can demand significant time, effort, and resources.
c) Different Sample Sizes:
· Often, the quantitative and qualitative components will have different sample sizes (e.g., large survey vs. small interview sample), making it difficult to merge or compare results directly.
d) Potential for Conflicting Results:
· When quantitative and qualitative results diverge or contradict each other, it can be challenging to reconcile them in the interpretation phase. Researchers need to decide how to prioritize the findings or resolve the conflict.
e) High-Level Expertise Required:
· Researchers must have a strong understanding of both quantitative and qualitative methods, as well as how to integrate findings effectively, which can be a barrier for researchers who are more familiar with one method.

[bookmark: _Toc179330341]6.4.2 Explanatory Sequential 
An Explanatory Sequential Design is a type of mixed methods approach where quantitative data is collected and analyzed first, followed by qualitative data to explain or elaborate on the initial quantitative findings. This design is commonly used when the researcher seeks to explain quantitative results in more depth with qualitative insights 
Process of Explanatory Sequential Design
a) Define the Research Problem
· Begin by identifying a research problem that requires both quantitative measurement and qualitative exploration.
· The problem should benefit from understanding relationships or trends (quantitative) and exploring underlying reasons or experiences (qualitative).
Example: "Investigating the impact of classroom size on student achievement in primary schools."
b) Develop Quantitative Research Questions
· Formulate the primary quantitative research question(s) to guide the first phase of the study. These should focus on measurable aspects of the research problem.
Example Quantitative Question: "What is the relationship between class size and student achievement in primary schools?"
c) Quantitative Data Collection
· Collect the quantitative data through methods such as surveys, tests, or experiments.
· The goal is to identify patterns, relationships, or differences among variables.
Example: Use standardized test scores to measure student achievement across different class sizes.
d) Quantitative Data Analysis
· Analyze the quantitative data to draw initial conclusions about the research problem. This could involve statistical analyses such as correlations, regressions, or group comparisons.
· Identify specific findings that need further explanation or elaboration.
Example: Finding that smaller class sizes are associated with higher student achievement but with some exceptions.
e) Develop Qualitative Research Questions
· Based on the quantitative findings, develop qualitative research questions that explore or explain the observed trends.
· The questions should address why certain quantitative results were obtained, focusing on deeper insights or contextual factors.
Example Qualitative Question: "How do teachers in smaller classes describe the factors that contribute to student success?"
f) Qualitative Data Collection
· Conduct qualitative data collection, such as interviews, focus groups, or observations, specifically targeting participants or situations that reflect the key quantitative findings.
· Purposefully sample participants from the quantitative phase to help explain those results.
Example: Interview teachers from smaller and larger classes to explore differences in teaching strategies and classroom dynamics.
g) Qualitative Data Analysis
· Analyze the qualitative data to identify themes, patterns, or explanations that provide insight into the quantitative findings.
· This phase allows you to dig deeper into the how and why behind the results.
Example: Qualitative data may reveal that smaller class sizes allow for more individualized attention and better student-teacher relationships, explaining why student achievement was higher.
h) Interpret and Merge the Findings
· Integrate both sets of findings to provide a comprehensive understanding of the research problem.
· Use qualitative insights to explain or expand upon the quantitative results, emphasizing how the two data sources complement each other.
Example: You could conclude that smaller class sizes positively impact student achievement because they allow for more personalized teaching and better classroom management
Strengths of Explanatory Sequential Design
a) Clear Structure and Easy to Understand:
· The sequential nature of the design provides a clear, logical progression from quantitative to qualitative, making it easier to explain and understand.
b) In-Depth Explanation of Quantitative Results:
· The qualitative phase helps explain why the quantitative results occurred, providing a richer and more detailed understanding of the research problem.
c) Flexibility:
· Researchers can modify the focus of the qualitative phase based on the specific needs emerging from the quantitative results, making the design adaptable to different findings.
d) Enhanced Interpretation:
· By combining quantitative data (which gives breadth) with qualitative insights (which add depth), researchers can produce a more well-rounded interpretation of the research findings.
e) Improved Participant Selection:
· The design allows for purposeful sampling in the qualitative phase, targeting participants or cases that are most relevant to explaining the quantitative results.
Weaknesses of Explanatory Sequential Design
a) Time-Consuming:
· This design can be time-intensive since the second (qualitative) phase begins only after the quantitative data is analyzed, leading to a longer overall research timeline.
b) Requires Multiple Skillsets:
· Researchers need to be proficient in both quantitative and qualitative methods, as well as the ability to merge findings from the two phases effectively.
c) Limited Generalizability of Qualitative Findings:
· While the quantitative results might be generalizable, the qualitative phase typically involves a smaller, purposive sample, which can limit the applicability of qualitative insights to the broader population.
d) Difficulty in Merging Findings:
· Integrating the quantitative and qualitative findings into a cohesive conclusion can be challenging, especially if the qualitative data does not clearly explain the quantitative results.
e) Potential for Researcher Bias:
· There is a risk of introducing bias in the qualitative phase if the researcher enters with preconceived notions based on the quantitative findings.

[bookmark: _Toc179330342]6.4.3 Exploratory Sequential Design 
In an Exploratory Sequential Design, the research begins with qualitative data collection and analysis to explore a phenomenon, followed by quantitative data collection to test or generalize the qualitative findings. This design is ideal when little is known about a topic, and the researcher needs to first explore before measuring.
Strengths of Exploratory Sequential Design
a) Generates New Insights:
· Starting with qualitative data allows researchers to explore unknown areas and develop a deeper understanding of the topic before moving to the quantitative phase.
b) Tailored Quantitative Measures:
· The qualitative phase helps shape or inform the development of instruments (e.g., surveys, scales) that are directly relevant to the study context.
c) Adaptability:
· Researchers can adapt the second (quantitative) phase based on the findings of the first phase, making the design flexible to emergent themes or concepts.
d) Rich Contextualization:
· The qualitative phase provides a deep, contextual understanding, which can then be tested quantitatively, ensuring the study is grounded in real-world experiences.

Weaknesses of Exploratory Sequential Design
a) Time-Consuming:
· It is often more time-intensive because researchers must complete the qualitative phase before moving to the quantitative phase, lengthening the overall research process.
b) Challenging Generalization:
· While the qualitative phase provides rich insights, it is typically based on smaller samples, making it difficult to generalize those findings until tested in the quantitative phase.
c) Requires Multiple Skillsets:
· Researchers need to be skilled in both qualitative and quantitative methods, which can be challenging for those more familiar with one approach.
d) Potential Disconnect Between Phases:
· If the qualitative findings don’t translate well into measurable variables for the quantitative phase, it can lead to inconsistent results or a misalignment between the two phases.
[bookmark: _Toc179330343]6.4.4 Embedded Design 
In Embedded Design, a researcher uses either qualitative or quantitative data as the primary method while embedding the other method within it to provide supplementary information. This design allows for one method to play a supporting role to enhance or clarify findings from the primary method.
Strengths of Embedded Design
a) Flexibility:
· Allows for flexibility in research design by enabling a single method to dominate while still benefiting from the complementary insights provided by the secondary method.
b) Addresses Different Aspects of a Research Problem:
· The secondary method can address different aspects of the research question that the primary method might not fully cover (e.g., qualitative insights in an otherwise quantitative study).
c) Efficient Use of Resources:
· Researchers can collect rich data without the need for two fully independent data collection phases, making it less resource-intensive than other mixed methods designs.
d) Deepens Understanding:
· The embedded data adds depth to the primary findings, helping to clarify ambiguous results or explore nuances that would otherwise be missed.

Weaknesses of Embedded Design
a) Potential for Imbalance:
· Since one method is dominant, there’s a risk that the secondary method may not receive sufficient attention or integration, leading to an imbalance in the data’s value.
b) Complexity in Integration:
· It can be challenging to effectively integrate the secondary data in a way that meaningfully contributes to the primary results, especially if the methods are very different.
c) Limited Focus of Embedded Data:
· The embedded method may only capture a narrow aspect of the research problem, limiting the broader generalizability or richness of the findings from that data.
d) Risk of Overcomplication:
· Embedding one method into another can sometimes overcomplicate the research design, making it difficult for readers or stakeholders to understand the role of each method in addressing the research question

[bookmark: _Toc179330344]6.4.5 Multiphase Design
Multiphase Design is a type of mixed methods research where researchers conduct multiple phases of both qualitative and quantitative data collection and analysis over an extended period. Each phase builds on the previous one, with the methods alternating or being used in parallel to address different aspects of a complex research problem.
This design is typically used in long-term, large-scale projects or program evaluations where the research questions evolve and change as new insights are gained.
Process of Multiphase Design
1. Define the Research Problem:
· Begin with a broad research problem that requires multiple studies or phases to fully understand. The problem should be complex, with aspects that can be explored in different ways over time.
2. Determine Initial Phase (Qualitative or Quantitative):
· Decide whether to start with qualitative exploration (to generate hypotheses or frameworks) or quantitative investigation (to establish baseline measurements or patterns).
3. Conduct the First Phase:
· Conduct the initial phase of data collection and analysis. This could be either qualitative (e.g., interviews) or quantitative (e.g., surveys, experiments).
4. Use Findings to Shape the Next Phase:
· Use the results of the first phase to inform the design of the next phase. For example, qualitative findings may guide the development of a quantitative survey, or quantitative results may identify areas for further qualitative exploration.
5. Conduct Subsequent Phases:
· Alternate between qualitative and quantitative methods (or continue with parallel methods), each phase building on the previous one to deepen or expand the research.
6. Merge and Interpret Data Across Phases:
· After multiple phases, integrate the findings from all phases to draw comprehensive conclusions about the research problem. Each phase's insights should complement and inform the overall narrative.

Strengths of Multiphase Design
a) Addresses Complex Research Problems:
· This design is ideal for addressing complex, evolving problems where multiple aspects need to be explored over time.
b) Iterative Learning:
· Each phase informs the next, allowing the research to adapt and evolve as new insights are gained, resulting in a more comprehensive understanding of the topic.
c) Enhanced Validity:
· By using both qualitative and quantitative methods across phases, researchers can triangulate findings, which strengthens the validity of the results.
d) Flexibility:
· The design offers flexibility to shift focus, adjust methods, or explore new avenues based on the outcomes of earlier phases, making it highly adaptable to the research context.
e) Rich, Long-Term Data Collection:
· Since the design spans multiple phases, it allows for longitudinal insights, capturing how phenomena evolve over time.

Weaknesses of Multiphase Design
a) Time-Consuming:
· Conducting multiple phases over an extended period can be extremely time-intensive, requiring long-term commitment from researchers and participants.
b) Resource-Intensive:
· The design can be expensive and require significant resources (personnel, funding, time) to manage and execute multiple phases effectively.
c) Complexity in Design and Integration:
· Managing and integrating findings from multiple phases can be logistically challenging, especially if the methods differ significantly or the results from different phases don’t align easily.
d) Difficult to Maintain Participant Engagement:
· Long-term research may face challenges in retaining participants throughout all phases, which could introduce bias or reduce the quality of longitudinal data.
e) Requires High-Level Expertise:
· Researchers need to be skilled in both methods (qualitative and quantitative) and in designing studies that can evolve and build on each other, which requires expertise in complex mixed methods research.

Multiple Choice Questions (MCQs)
1. In which mixed methods design are qualitative and quantitative data collected simultaneously and analyzed separately?
A) Explanatory Sequential Design
B) Convergent Parallel Design
C) Exploratory Sequential Design
D) Embedded Design
Correct Answer: B
2. Which mixed methods design starts with quantitative data collection followed by qualitative data to explain the initial results?
A) Explanatory Sequential Design
B) Exploratory Sequential Design
C) Convergent Parallel Design
D) Multiphase Design
Correct Answer: A
3. In an exploratory sequential design, what is the order of data collection?
A) Quantitative followed by qualitative
B) Qualitative followed by quantitative
C) Both qualitative and quantitative simultaneously
D) Multiple phases of quantitative data
Correct Answer: B
4. What characterizes an embedded mixed methods design?
A) Both qualitative and quantitative data are equally important
B) One method is the primary focus, and the other is embedded to provide supplementary insights
C) Qualitative data is collected first, then quantitative
D) Multiple phases of qualitative data collection
Correct Answer: B
5. Which mixed methods design involves collecting data across several phases with each phase informing the next?
A) Embedded Design
B) Explanatory Sequential Design
C) Multiphase Design
D) Convergent Parallel Design
Correct Answer: C



Dr. Pekua is conducting research to explore the relationship between leadership styles and teacher motivation in a Technical Institution. She uses a mixed methods design to gain a comprehensive understanding of this relationship. First, Dr. Pekua administers a quantitative survey to 200 tutors across 20 institutions, using standardized questionnaires to measure their perceived leadership styles and levels of motivation. The data are analyzed statistically to determine correlations between specific leadership styles and teacher motivation scores. Next, she conducts qualitative interviews with 20 tutors from the same sample to gain deeper insights into their experiences with institution leadership. The interviews explore why certain leadership styles impact motivation, providing a richer context to the numerical data gathered from the survey. By combining both methods, Dr. Pekua identifies that while transformational leadership correlates highly with teacher motivation, the interviews reveal that autonomy and emotional support are key factors influencing this correlation. The qualitative data help explain why teachers respond more positively to transformational leaders, providing insights that would not have been evident from the survey alone.

	[image: ]
	ONLINE DISCUSSION
Forums,



Based on case studies above discuss the following questions. Post your response in the discussion forum and ensure that you comment on at least three of your classmates reflections 
1. Why did Dr. Pekua choose to use both qualitative and quantitative methods in her study, and how did each method contribute to her findings?
(Tests understanding of the complementarity principle and the benefits of using mixed methods.)
2. What type of mixed methods design might Dr. Pekua be using, and why?
(Tests knowledge of different types of mixed methods designs, such as explanatory, exploratory, or convergent designs.)
How might Dr. Pekua ensure that her findings from both the survey and the interviews are effectively integrated in the final analysis?
[image: Shape

Description automatically generated with low confidence]
[bookmark: _Toc179330345]   6.5 Reference List and Further Reading

1. Statistical techniques in business and Economics: Robert D. Mason, Douglas A. Lind, William G. Marchal.
2. Applied Mathematics for business, Economics, life sciences, and social sciences; Raymond A. Barnett,  Michael R. Ziegler and Karl E. Byleen.
3. Statistics for Management:  Richard I. Levin and David S. Rubin.
[image: ]

[bookmark: _Toc179330346]6.6 End of Module Assessment  

[bookmark: _Toc179330347](MCQs)
1. In a Convergent Parallel Design, how are qualitative and quantitative data collected and analyzed?
a. Quantitative data is collected first, followed by qualitative data.
b. Qualitative data is collected first, followed by quantitative data.
c. Quantitative and qualitative data are collected at the same time and analyzed separately. *(Correct)
d. Qualitative data is embedded into the quantitative data collection process.
2. What is the main characteristic of the Explanatory Sequential Design?
a) Qualitative and quantitative data are collected simultaneously.
b) Qualitative data is collected first, followed by quantitative data.
c) Quantitative data is collected first, followed by qualitative data to explain the findings. *(Correct)
d) Both qualitative and quantitative data are embedded into one phase of data collection.
3. Which of the following best describes an Exploratory Sequential Design?
a) Qualitative data is collected first to explore the topic, followed by quantitative data to test or generalize the findings. *(Correct)
b) Quantitative data is collected first, followed by qualitative data for explanation.
c) Both qualitative and quantitative data are collected and analyzed at the same time.
d) Quantitative data is used to inform qualitative research methods.
4. In an Embedded Design, how is the secondary data collection method used?
a) Both qualitative and quantitative data are collected simultaneously and analyzed separately.
b) One method (qualitative or quantitative) is embedded within the other to provide supplementary data. *(Correct)
c) Qualitative data is collected first, followed by quantitative data.
d) Quantitative data is collected first and qualitative data is used to explore the findings.
5. What is the main feature of a Multiphase Design?
a) It involves simultaneous data collection of qualitative and quantitative data in one phase.
b) It consists of multiple phases, alternating between qualitative and quantitative methods, to address a complex problem over time. *(Correct)
c) It involves collecting qualitative data first to explore the topic and then quantitative data to test hypotheses.
d) Quantitative data is embedded within qualitative data collection to support findings.



[bookmark: _Hlk179121415]We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a) What you have learned in the module
b) In what ways you would like to use the information gained from the module
c) What other information you require in addition to what you have learned in this module 

[bookmark: _Toc179330350]             WHAT’S NEXT?
[bookmark: _Hlk179121964]Congratulation for successfully completing module six. In the next module you will learn about sampling in research 






















	[bookmark: _Toc179330351]MODULE 7:  Sampling In Research


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330352] 7.2 Module Overview
In this module, you will learn about the factors that affect food selection and food preferences, how foods are evaluated in the food science fields and basics of nutrition, including macronutrients (carbohydrates, proteins and fats) and micronutrients (vitamins and minerals).
[bookmark: _Toc179330353]7.2 Learning Outcomes
At the end of this module, you will be able to:
1. State the effects of cultural and budgetary criteria on the food selection process.[image: ]
2. Identify the various evaluation tests used in Food Science.
3. Analyze the molecular structures of carbohydrates, proteins and lipids.
4. Explain the importance of micro and macro nutrients in human nutrition.
[bookmark: _Toc179330354]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape

Description automatically generated with low confidence]
2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2


[bookmark: _Toc179330355]7.3 Population and Sample
[bookmark: _Toc179330356]7.3.1 Introduction to Sampling
The word population refers to a collection of all-possible individuals, objects, or measurements of interest.  The population is also called the universe.  To infer

Population:  The word population refers to a collection of all-possible individuals, objects, or measurements of interest.  The population is also called the universe.  To infer something about a population, we usually take a sample from the population.


[bookmark: _Toc179330357]7.4 Type of Sampling Methods 
Read the following note on sampling methods used in research and attempt all the MCQs embedded 




[bookmark: _Toc179330358]7.5 Sample Size 

(Prepare a scum file for the following text)








Research on Leadership and policy  
Background:
In his thesis proposal development Niko focused on examining leadership practices among school administrators in urban and rural settings across region X with three counties. His study aimed at investigating how different leadership styles impact educational outcomes and policy implementation in diverse socio-economic contexts of county X. Niko set the following objectives to guide the study. 
Research Objectives:
1. To explore the different leadership styles employed by school administrators across diverse contexts.
2. To analyze the impact of leadership practices on educational outcomes and policy implementations.
3. To explore how socio-economic factors influence leadership strategies in urban and rural schools.
To develop a research design Niko attained the following data from the National Bureau of statistics
Region X Statics 
	COUNTIES 
	NO. OF SUB-COUNTEES 
	LOCATIONS/AREAS 
	NO. OF SECONDARY SCHOOLS 
	STUDENTS POLULATION 

	County A
	18
	12 Rural 
	20
	12,000

	
	
	4 Urban 
	5
	6,000

	
	
	
	
	

	County B
	10
	7 Rural 
	7
	5,000

	
	
	3 Urban 
	4
	4,500

	
	
	
	
	

	County C
	15
	11 Rural 
	14
	11,000

	
	
	4 Urban
	6
	8,000

	
	
	
	56
	46,500


QUESTIONS 
1. What best design can be used to investigate the Nokos research problem and why. What other information should Niko collect to ensure that the design works 
2. Focusing on the whole County X, illustrate the sampling strategy that can be applied to investigate the problem. Explain the process step by step 
3. Supposed Niko wanted to add Snowball as part of the sampling design, suggest a suitable research objective he would include in the study and explain step by step how this strategy will be carriers out
4. Explain how you will calculate a sample size for the study 

(Instruction to the designer - Open a journal for the above questions)

[image: Shape
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[bookmark: _Toc179330359]  7.6 Reference List and Further Reading

1. Qualtrics (2024) The complete guide to systematic random sampling:  https://www.qualtrics.com/en-au/experience-management/research/systematic-random-sampling/
2. Suleman Q & Hussain I (2018) Job Satisfaction among Secondary-School-Heads: A Gender Based-Comparative Study: DOI: 10.3390/educsci8010028
3. INTRAC (2020) Quantitative and
Qualitative Methods https://www.intrac.org/wpcms/wp-content/uploads/2017/01/Quantitative-and-qualitative-methods.pdf 

4. UNSTATS (2003). Non Sampling Error. https://unstats.un.org/unsd/demographic/meetings/egm/sampling_1203/docs/no_7.pdf 
[image: ]

[bookmark: _Toc179330360]7.7 End of Module Assessment 
MCQs
1. What is the target population in a research study?
a) The group of individuals who participate in the study
b) The entire group of individuals the researcher wants to generalize findings to
c) The sample selected for the research
d) The group of individuals with similar characteristics
2. Which of the following best describes a target population?
a) A small, specific group of individuals chosen for convenience
b) A specific portion of the sample used to test hypotheses
c) The entire population from which a sample is drawn to generalize findings
d) The respondents who actively participate in a survey
3. What factor is most likely to influence the determination of a sample size?
a) The researcher's personal preferences
b) The amount of data the researcher wants to collect
c) The level of variability within the population and desired confidence level
d) The cost of conducting the research
4. Which of the following statements is true about sample size?
a) Smaller samples always produce more accurate results
b) Larger samples are less likely to suffer from sampling errors
c) Sample size does not affect the validity of research findings
d) The sample size is irrelevant in qualitative research
5. Which of the following is an example of a probability sampling method?
a) Convenience sampling
b) Snowball sampling
c) Stratified random sampling
d) Quota sampling
6. In non-probability sampling, how are participants selected?
a) Through random chance
b) Based on a known probability of selection
c) Based on the researcher's subjective judgment
d) By dividing the population into strata and selecting participants randomly from each group
7. Which type of sampling ensures that every member of the target population has an equal chance of being selected?
a) Convenience sampling
b) Quota sampling
c) Random sampling
d) Snowball sampling
8. What is the primary advantage of using probability sampling?
a) It requires less time and resources to implement
b) It allows researchers to generalize the results to the entire population
c) It ensures the sample will include individuals from hard-to-reach groups
d) It produces more qualitative insights than non-probability sampling
9. What is a sampling error?
a) An error caused by selecting participants who do not meet the study’s criteria
b) The difference between the sample result and the actual population parameter
c) A mistake in the data collection process
d) Errors in interpreting the results from qualitative data
10. Which of the following is an example of a non-sampling error?
a) Selecting a sample that does not represent the population
b) A researcher failing to randomly select participants
c) Data entry mistakes or errors due to unclear survey questions
d) Not including certain population subgroups in the sampling frame

We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a. What you have learned in the module
b. In what ways you would like to use the information gained from the module
c. What other information you require in addition to what you have learned in this module
[bookmark: _Toc179330363]             WHAT’S NEXT?
Congratulation for successfully completing module seven. In the next module you will learn about research instrument development and data collection 

	




[bookmark: _Toc179330364]MODULE 8:  Research Instrument Development and Data Collection



INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330365] 8.1 Module Overview
In this module, you will learn about the principles and practices involved in designing and developing research instruments (e.g., surveys, interviews, observation protocols) and collecting data. It covers both qualitative and quantitative data collection methods and emphasizes the importance of validity, reliability, and ethical considerations when selecting instruments and gathering data. The module also explores the process of piloting instruments to refine questions and ensure clarity).
[bookmark: _Toc179330366] 8.2 Learning Outcomes
At the end of this module, you will be able to:
1. Discuss various type of quantitative and qualitative research instruments.[image: ]
2. Design various qualitative and quantitative research instruments.
3. Use various qualitative and quantitative research in data collection
4. Suggest effective way qualitative and quantitative research instruments can be applied in research.
[bookmark: _Toc179330367]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape
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2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment: Quiz 2

[bookmark: _Toc179330368]8.3 Quantitative and Qualitative Data Collection Instruments


Welcome to the first topic of module 7 where we are going to discuss various quantitative and qualitative data collection instruments. First let us have a brief explanation on quantitative and qualitative data collection. 

Quantitative data collection, on the other hand, involves gathering numerical data to quantify variables and analyze relationships or differences using statistical techniques. It is typically used to test hypotheses and measure outcomes in a structured, objective manner. Surveys, questionnaires, and experiments are common methods of collecting quantitative data. The data are analyzed using statistical tools to draw generalizable conclusions based on the findings

Qualitative data collection focuses on gathering non-numerical data to explore concepts, opinions, or experiences in depth. It aims to understand the "why" and "how" behind behaviors or phenomena. Common qualitative methods include interviews, focus groups, and observations, which allow researchers to collect rich, detailed data that provide insights into complex issues. Qualitative data are often analyzed thematically to identify patterns and meanings.

Now that we have given a brief introduction of quantitative and qualitative data collection instruments, let us delve deeper on each category of instruments 

[bookmark: _Toc179330369]8.4 Quantitative Data Collection Instruments and Administration  




[bookmark: _Toc179330370]8.4.1 Qualitative Data Collection 


Read an article by Taherdoost (2022) https://hal.science/hal-03741847/document …… on questionnaire development from page 14 to 17 and notes. Post your note on your ePortifolio 




[image: ]

Activity 8

In a group of not more than 3, come up with a research question, develop at least 4 research questions. Based on the research questions, develop a questionnaire of not less than 10 items per research questions. Post your work in the LMS

[bookmark: _Toc179330371]8.5 Quantitative Data Collection Instruments and Administration  


In addition to the notes provide, read an article by 


Read an article by Taherdoost (2022) https://hal.science/hal-03741847/document and make notes in your ePortifolio (page 17 to 24) 


	[image: ]
	VIDEO 3 https://www.youtube.com/watch?v=1bionYPAPhg and https://www.youtube.com/watch?v=yiVZwkLGRLg



Listen to this video and write brief note on probing and post in your eportfolio 

[bookmark: _Toc179330372][image: ]ACTIVITY 3: PRACTICAL
Having read notes on qualitative data collection tools and the three YouTube videos above, undertake the following:
1. Develop two research questions suitable for a qualitative or mixed methos design
2. Design a 5 questions interview guide 
3. Implement the guide – choose one of you classmate a use the knowledge gained in the videos to interview her or him
4.  Record a 5-minute video of the interview and share the link in the LMS  


[bookmark: _Toc179330373][image: Shape

Description automatically generated with low confidence]   8.6  Reference List and Further Reading

1. Bamberger M. (2000) Integrating Quantitative and Qualitative research in development projects. World Bank https://www.google.co.ke/books/edition/Integrating_Quantitative_and_Qualitative/jsWsyLz8N68C?hl=en&gbpv=1&dq=Developing+Qualitative+research+tools&printsec=frontcover 
2. Anderson P and Morgan G. (2008). Developing test and questionnaires for a National Assessment of education achievement. World Bank https://www.google.co.ke/books/edition/Developing_Tests_and_Questionnaires_for/V0HSmmveKusC?hl=en&gbpv=1&dq=developing+a+questionnaire&printsec=frontcover 
3. Taherdoost H. (2022) Data Collection Methods and Tools for Research; A Step-by-Step Guide to Choose Data Collection Technique for Academic and Business Research Projects: International Journal of Academic Research in Management (IJARM) Vol. 10, No. 1, 2021, Page: 10-38, ISSN: 2296-1747 https://hal.science/hal-03741847/document
[image: ]

[bookmark: _Toc179330374]8.7 End of Module Assessment 
[bookmark: _Toc179330375]. Which of the following is NOT a characteristic of qualitative data collection?
a) Focuses on understanding complex social phenomena
b) Uses numerical data for analysis
c) Captures detailed, descriptive information
d) Involves open-ended questioning
[bookmark: _Toc179330376]2. Which of the following tools is commonly used for quantitative data collection?
a) Interviews
b) Focus Groups
c) Surveys with Likert Scales
d) Participant Observation
[bookmark: _Toc179330377]3. A structured interview is best described as:
a) A free-flowing conversation without specific questions
b) An interview with predetermined questions and little flexibility
c) A group discussion among participants
d) An observation of behavior without researcher interaction
[bookmark: _Toc179330378]4. Which data collection tool is most suitable for gathering in-depth individual experiences?
a) Questionnaire
b) Focus Group
c) Interview
d) Document Analysis
[bookmark: _Toc179330379]5. What is the main strength of using a survey for data collection in quantitative research?
a) It allows for deep exploration of participant experiences
b) It is flexible and can be adjusted during the research
c) It allows data collection from a large number of respondents efficiently
d) It reduces the influence of researcher bias
[bookmark: _Toc179330380]6. In a participant observation, the researcher:
a) Only observes from a distance without interaction
b) Actively participates in the setting while observing
c) Administers a structured questionnaire to participants
d) Conducts interviews with a small group
[bookmark: _Toc179330381]7. Which of the following is a weakness of using focus groups for data collection?
a) They generate limited data in a short period
b) They allow only a single participant to share their opinion
c) They are prone to groupthink, where participants conform to majority opinions
d) They are highly controlled by the researcher, limiting free discussion
[bookmark: _Toc179330382]8. What type of data collection tool would be most appropriate for a researcher who wants to track changes in student leadership behavior over time?
a) Case Study
b) Experiment
c) Survey
d) Observation
[bookmark: _Toc179330383]9. Which of the following is a key weakness of using open-ended questions in questionnaires for quantitative research?
a) They require complex statistical analysis
b) They take longer to administer than closed-ended questions
c) They do not allow respondents to express their thoughts freely
d) They provide limited insight into the research topic
[bookmark: _Toc179330384]10. What is the main advantage of using document analysis in qualitative research?
a) It provides real-time data from participants
b) It allows researchers to collect historical data that is not influenced by their presence
c) It involves direct interaction with participants
d) It is highly structured and follows a set questionnaire
 


We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a. What you have learned in the module
b. In what ways you would like to use the information gained from the module
c. What other information you require in addition to what you have learned in this module

[bookmark: _Toc179330387]             WHAT’S NEXT?
Congratulation for successfully completing module eight. In the next module you will learn about ethical consideration in research 


























	[bookmark: _Toc179330388]MODULE 9:  Ethical Considerations In Research 


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330389] 9.1 Module Overview
In this module, you will learn about ethical principles and standards that guide the conduct of research across various disciplines. This module covers critical topics such as informed consent, confidentiality, integrity, avoiding harm to participants, and the responsibilities of researchers. By engaging with real-world case studies, students will understand the importance of ethics in ensuring that research is conducted responsibly, legally, and with respect for participants. The module will equip students with the ability to recognize ethical issues in their own research and implement appropriate solutions. 
[bookmark: _Toc179330390]9.2 Learning Outcomes
At the end of this module, you will be able to:
1. Identify key ethical principles[image: ] applied in research 
2. [bookmark: _Hlk179231552]Examine ethical frameworks and guidelines used in research.
3. Apply ethical guidelines by designing research protocols that safeguard participants' rights, ensure informed consent, protect confidentiality, and minimize harm.
4. Assess the ethical dimensions of research, considering how personal, cultural, and social factors may influence ethical decision-making and research practices
[bookmark: _Toc179330391]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape
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2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2





[bookmark: _Toc179330392]9.3 Data Collection Instruments and Administration  


Ethical considerations are crucial in research as they ensure the integrity, validity, and credibility of the research process and outcomes. Adhering to ethical principles protects the rights, dignity, and welfare of research participants, ensuring that they are not subjected to harm or exploitation. Ethical research fosters trust between researchers and participants, which is essential for the collection of honest, reliable data. Additionally, it promotes accountability and transparency, helping to avoid scientific misconduct such as data fabrication or plagiarism. Upholding ethics also ensures compliance with legal and institutional standards, protecting both the researcher and the institution from legal or reputational risks.

In summary, ethical considerations are fundamental for maintaining the moral integrity of research, protecting participants, and ensuring the reliability and societal acceptance of research findings 

[bookmark: _Toc179330393]9.4 Key Ethical Principles Applied in Research
 Research ethics refers to the set of moral principles and guidelines that govern how researchers conduct their studies to ensure the protection of participants, integrity of the research process, and credibility of the results. It involves the application of ethical standards to various aspects of research, including how data is collected, analyzed, and reported, as well as how participants are treated.
Key principles of research ethics include:
1. Respect for persons: Ensuring informed consent, autonomy, and protecting the rights and dignity of participants.
2. Beneficence: Maximizing benefits and minimizing harm to participants.
3. Justice: Ensuring fair distribution of the benefits and burdens of research.
4. Integrity and transparency: Conducting research honestly and sharing results truthfully without fabrication, falsification, or plagiarism.
(Post in a page)




Read the following material from National Institute of Health website and summarize all the ethical principals discussed. Post your summary in the blog
https://www.nih.gov/health-information/nih-clinical-research-trials-you/guiding-principles-ethical-research

[bookmark: _Toc179330394]9.5 Ethical Frameworks and Guidelines Used in Research




[bookmark: _Toc179330395]9.6 Apply Ethical Guidelines by Designing Research Protocols 






Read the following case study and undertake the activities herein
Introduction
Story: Conducting Ethical Research from Planning to Data Analysis
Dr. Solemba , a researcher in Educational Leadership, was eager to explore the effects of leadership styles on student outcomes in underfunded urban schools. She received a grant to conduct a mixed-methods study, combining surveys and interviews with teachers and administrators, to understand how different leadership practices influenced student performance. Dr. Solemba carefully crafted her research proposal, ensuring that her study would be both informative and ethical. She began by reviewing the relevant literature and developing her research questions. Before moving forward, she submitted her proposal to the university's Institutional Review Board (IRB) for approval. The IRB reviewed her methodology, including how she would collect and handle data, and provided some feedback on making her consent forms more accessible to participants with different literacy levels. She incorporated the feedback and received approval to proceed. Dr. Solemba selected her sample using a combination of purposive sampling for school leaders and random sampling for teachers. She worked with district administrators to identify eligible schools and invited both teachers and principals to participate. To ensure fairness, she was transparent about her selection process and explained to participants that their involvement was voluntary and confidential. Before collecting any data, Dr. Solemba met with participants to explain the purpose of the study. She provided consent forms in both digital and print formats, ensuring that all participants understood the study's purpose, their rights, the risks and benefits, and their right to withdraw at any time without penalty. Many teachers and principals appreciated the transparency and asked questions before signing the consent forms. For the survey component Dr. Solemba administered online questionnaires that measured various aspects of school leadership and teacher satisfaction. She also scheduled interviews with school principals to dive deeper into their leadership practices. During the interviews, Dr. Solemba remained neutral, asking open-ended questions and allowing the principals to share their experiences without leading them toward any particular answers. In the classroom, Dr. Solemba observed teachers during their lessons. She ensured that neither the teachers nor the students were distracted by her presence, and she recorded only relevant data about the teachers' instructional strategies and leadership support. Throughout the data collection process, Dr. Solemba took great care to protect participants’ identities. Survey responses were anonymized, and interview recordings were stored securely. She regularly updated participants on how the data would be stored and assured them that personal information would not be disclosed in any reports. Once data collection was complete, Dr. Solemba began the process of analyzing her findings. She maintained integrity by using objective methods to code the qualitative interview responses and statistically analyzing the survey data. When unexpected patterns emerged, Dr. Solemba did not manipulate the data to fit her original hypothesis but instead acknowledged the new findings in her analysis. Dr. Solemba shared her results with the participating schools and published her findings in an educational leadership journal. Her report was transparent about the limitations of her study and the implications for future research. She also offered to share her raw data (without any identifying information) with other researchers who might want to explore the topic further. Throughout the research process, Dr. Solemba adhered to all ethical standards, prioritizing the rights and well-being of participants, the integrity of the data, and the overall contribution of her research to the academic community.
Answer the following questions (Post this in the forum)
1. What ethical frameworks was violated by Dr. Solemba
2. Identify any aspects of the informed consent process in Dr. Solemba’s research. Based on your understanding of ethical principles, evaluate whether the procedures would have adequately protected participants in a different cultural or socioeconomic context. What adjustments might be needed to ensure ethical consent practices across diverse participant groups?
3. Evaluate the measures Dr. Solemba used to maintain confidentiality and privacy during data collection and reporting. Could there be any potential ethical violations related to data handling in her research? How would you assess whether these measures are sufficient to protect participant identities in a highly sensitive or controversial research context?






Paste your content here if this is applicable or delete the entire section ….
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[bookmark: _Toc179330396]    9.7 Reference List And Further Reading

1. Statistical techniques in business and Economics: Robert D. Mason, Douglas A. Lind, William G. Marchal.
2. Applied Mathematics for business, Economics, life sciences, and social sciences; Raymond A. Barnett,  Michael R. Ziegler and Karl E. Byleen.
3. Statistics for Management:  Richard I. Levin and David S. Rubin.
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[bookmark: _Toc179330397]9.8 End of Module Assessment

1. Which ethical principle primarily ensures that participants are aware of their rights, including the right to withdraw from the study at any time?
a) Confidentiality
b) Integrity
c) Informed Consent
d) Beneficence
2. Which of the following best describes the principle of beneficence in research ethics?
a) The obligation to prevent harm and ensure participants are treated with respect.
b) The obligation to maximize benefits and minimize harm to participants.
c) Ensuring that all participants receive equal treatment and that there is fairness in the selection of research subjects.
d) Protecting participants' personal information from unauthorized access or disclosure.
3. The ethical principle of justice refers to:
a) Ensuring that the risks and benefits of research are distributed fairly among participants.
b) Giving participants an equal opportunity to participate, regardless of socioeconomic background.
c) The researcher’s duty to remain honest and truthful during all phases of the study.
d) Protecting the rights of vulnerable populations by obtaining informed consent.
4. What is the primary purpose of an Institutional Review Board (IRB)?
a) To approve research that involves human participants based on scientific merit alone.
b) To ensure that research adheres to ethical standards and that participants’ welfare is protected.
c) To evaluate the statistical validity of the research design.
d) To ensure that researchers do not have conflicts of interest in the studies they conduct.
5. Which of the following is most closely related to the ethical principle of autonomy in research?
a) Ensuring that participants are treated equally and fairly.
b) Providing participants with enough information to make an informed decision.
c) Balancing the risks and benefits of a research study.
d) Maintaining the privacy and confidentiality of participants' data.
6. Which ethical framework primarily emphasizes the responsibility of the researcher to prevent harm, even when obtaining participant consent?
a) Deontological Ethics
b) Utilitarianism
c) Virtue Ethics
d) Justice Ethics
7. Under which circumstance is a breach of confidentiality typically considered acceptable?
a) If the participant has been informed beforehand and agrees to it.
b) If the researcher believes the breach will benefit the participant.
c) If the study is conducted for the purpose of advancing knowledge.
d) If the researcher is reporting suspected illegal activities disclosed by the participant.
8. The principle of respect for persons includes two ethical convictions: autonomy and protection of vulnerable populations. Which situation best represents the protection of vulnerable populations?
a) Ensuring that participants understand they can leave the study at any time.
b) Providing extra safeguards for individuals who cannot fully protect their own interests.
c) Guaranteeing that all participants benefit equally from the study.
d) Ensuring that research findings are not biased toward the researcher’s interests.
9. What is the ethical concern when participants are unaware of the true nature of the research they are involved in?
a) Justice
b) Deception
c) Confidentiality
d) Lack of Beneficence
10. Which ethical framework focuses on the greatest good for the greatest number when making decisions about the acceptability of research practices?
a) Virtue Ethics
b) Deontological Ethics
c) Utilitarianism
d) Ethics of Care

 

We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a. What you have learned in the module
b. In what ways you would like to use the information gained from the module
c. What other information you require in addition to what you have learned in this module

[bookmark: _Toc179330400]             WHAT’S NEXT?
Congratulation for successfully completing module nine. In the next module you will learn about developing and research proposal 




















	[bookmark: _Toc179330401]MODULE 10:  Research Project Development and Management


INSTRUCTIONAL HOURS: 4
[bookmark: _Toc179330402] 10.1 Module Overview
Right from module 1, you have learned a number of critical components of research project that you will be required to write for your PhD thesis. In this section you will review important components of research project, some which you have posted in the LMS and your ePortifolio. You will then go through step-by-step development of your own research proposal 
[bookmark: _Toc179330403] 10.2 Learning Outcomes
At the end of this module, you will be able to:
1. Explain key components of research proposal 
2. Synthesize components of research proposal 
3. Organize all the components of research proposal into a proposal.
4. Evaluate the appropriateness of executing the research proposal.
[bookmark: _Toc179330404]    Learning Activities/Task List
1. Watch Lecture Video[image: Shape
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2. Review power presentation PDF
3. Watch lecture related videos
4. Complete participation assignment:  Quiz 1
5. Complete personal introduction video
6. Review concept assignment : Quiz 2


[bookmark: _Toc179330405]10.3 Definition of Research Proposal 
	[image: ]
	VIDEO 3 (HTTPS://WWW.YOUTUBE.COM/WATCH?V=166FXHGD9T4)



Watch the YouTube by Scribbr (2020) and summarize the meaning of research proposal in your eportfolio 

[bookmark: _Toc179330406]10.4 Structure of A Phd Thesis Proposal 
[bookmark: _Toc179330407]       ACTIVITY 3: PRACTICAL

Us the attached structure to develop a PhD Thesis research proposal 
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1. Statistical techniques in business and Economics: Robert D. Mason, Douglas A. Lind, William G. Marchal.
2. Applied Mathematics for business, Economics, life sciences, and social sciences; Raymond A. Barnett,  Michael R. Ziegler and Karl E. Byleen.
3. Statistics for Management:  Richard I. Levin and David S. Rubin.
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[bookmark: _Toc179330409]10.6 End of Module Assessment 
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We have come at the end of our first module in this section we aske you to reflect on all that you have learned in this module. In your reflection ensure that you tell us 
a. What you have learned in the module
b. In what ways you would like to use the information gained from the module
c. What other information you require in addition to what you have learned in this module



[bookmark: _Toc179330413]             WHAT’S NEXT?
We have come to the end of our course. We will continue supporting you as you perfect your proposal for defense 
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Introduction 

In this module you will learn about; 

Meaning of research and scientific inquiry

Characteristics of good research

Importance of research

Universality of research methods

Evolution of disciplined inquiry 

Application of research types and classifications 







Meaning of Research 

A number of authors have tried to define research in various ways. For instance 

Creswell describes research as a systematic process involving the collection and analysis of data to develop theories or explanations that help understand various phenomena (Creswell, 2014).

Babbie defines research as a systematic inquiry process aimed at collecting and analyzing data to describe, understand, or predict social phenomena (Babbie, 2016)







Meaning of Research 

Bryman discusses research as a systematic process of inquiry, involving data collection, analysis, and interpretation to understand and explain social phenomena (Bryman, 2016)

Mertens emphasizes research as a systematic inquiry process designed to collect and analyze data to answer questions or test hypotheses about phenomena (Mertens, 2014)





Meaning of Research 

From the four authors it is very clear that research is a systematic attempt to provide answers to question. 

It can be regarded as a process of systematic inquiry that is designed to collect, analyze, interpret and use data to understand, explain,  describe or predict a phenomenon It implies systematic, exhaustive inquiry  following a logical sequence

It involves a critical analysis of existing conclusions or theories with regard to newly discovered facts. 

 In this regard, research means a continued search for knowledge and understanding of the world around us







Review questions

Q1. What are the three  key terms that cut across the four definition given by the four authors 

Systematic, analyze data, predict  phenomena

Systematic, process, analyze data, phenomena

Systematic, process,  predict,  phenomena

Process, analyze data, predict  phenomena 

Content assessment question





Characteristics of Research 

Social Science Research is Systematic

Social Science Research is a structured process i.e. there are rules for carrying it out

The  rules  include  procedural  specifications  for  identifying  and  defining  variables, designing  studies  in which  these  variables are  determined, and  relating  data  collected  to the  originally  stated  problem  and  objectives





Social Science Research is Logical

The Social Science aims at the rational understanding of social behavior

It goes a vital step beyond common sense understanding which is neither formally testable nor empirically verifiable.

It follows  a system  that  employs  logic  at  many  points

Both deductive and inductive logic are appropriate to social science





Social Science Research is Empirically Verifiable

To be useful, social scientific research prepositions and theories must be testable in the real world.  

The variables must be measured.   

The data are the end results of research procedures

It  is the  collection  of  data,  analysis  and  interpretation  that  identifies  research  as  an  empirical  process





Social Science Research is Replicable and Transmittable

To  the extent  that  a  given  social  scientific  examination  has  been  described  in adequately specific  detail, any other social  scientists  should  be  able  to  replicate  the  examination  with  similar  results.  

Individuals  other  than  the  researcher  may use  the  results  of  the  study  and  one researcher  may  build  upon  research  results  of  another





Social Science Research is Self-Correcting

No  social  theory  is  likely  to survive  indefinitely, either  a growing  weight  of   disconfirming  evidence  will bring  it  down, or a newer  replacement will be  found. 

In  any  event,  no  social  science  research  should  guarantee  that  incorrect  results  would  in  time  be  found   and  duly  revised  or  discarded.  

In  researching  a  problem, reliability and  validity  of  instruments  must be  ascertained  and the  correct  sample  must be  used





Social Science Research is Question Oriented

Problems  in  social  science  should  be  stated  clearly  and  unambiguously, usually  in question  form  and it should  be  testable  by  empirical  methods;  that  is,  it  should  be  possible  to collect  date  to  answer  the  question(s)  asked.  

However, such problems should not represent a moral or ethical position





Social Science Research is Generalizable 

Social science is aimed at the observation and understanding of overall patterns of events and correlations.  

The utility of a social theory is enhanced by its generalizability.  

The  larger  the  scope  of  phenomena  it  explains, the  more  useful  it is





Social Science Research is Specific

The social scientist must specify his methods of measurement. 

Social Scientist  must  clearly specify the nature of measurements being  made in each  instance which  should  contribute  to  generalized  explanation and  understanding of the problem





Social Science Research is Objective

Since social scientists assume that events occur for reasons, that things do not just happen, they should be able to come up with a simpler, general pattern to explain such occurrences





Content assessment question

Q2: March the following statement to the research characteristics 



Research is Systematic

clearly specify the nature of measurements being  made in each  instance 

Research is Logical

Research is Self-Correcting

Research is Empirically Verifiable



Research is Specific

A growing  weight  of   disconfirming  evidence by research  will bring  the theory down, or a newer  replacement will be  found

social scientific research prepositions and theories must be testable in the real world

Social Science aims at the rational understanding of social behavior

Social Science Research is a structured process i.e. there are rules for carrying it out





Functions of Research 

Discover/ develop new knowledge on how a project/program is working – this involves the discovery of new facts, their correct interpretation and practical application. Research is the most accurate system of securing useful knowledge

Describe phenomena – may studies aims at describing accurately and precisely situations and events. It identifies relevant and appropriate messages and contents for different target groups

Enable prediction – prediction is the ability to estimate phenomena e.g. opinion polls







Enable control – in scientific research, control is concerned with the ability to regulate the phenomenon under study. Usually one phenomenon is manipulated in order to exert control over another.

Explanation of phenomena – explanation involves accurate observation and measurement of a given phenomenon e.g. it gives an account of the characteristics of a particular program In order to explain a phenomenon, one should be able to describe it, predict its occurrence and observe facts that cause its occurrence with certainty and accuracy





Enable theory development and validate existing theories – a theory is an explanation of an observed phenomenon over a period of time. 

Research identifies constraints to the implementation of projects/ programs

Research can be used to determine actions and innovations that have an impact on the target group







Content assessment question

Q3. Which of the following BEST  explain the function of research 

a) The function of research is to discover knowledge, describe, predict and control a phenomena

b)The function of research is  securing and describes useful knowledge in a controlled environments

c) The function of research is to describes knowledge on a phenomena in a descriptive, and control way

d) The function of research is to describe, predict and control a phenomena













RESEARCH AS A SOCIAL SCIENCE 





Meaning of science and its evolution 

The word science comes from the Latin "scientia," meaning knowledge

According to Webster's New Collegiate Dictionary, the definition of science is: 

"knowledge attained through study or practice," or

"knowledge covering general truths of the operation of general laws, esp. as obtained and tested through scientific method [and] concerned with the physical world."







Questions

Q4. The following is a statement explaining the meaning of SCIENCE. Fill the missing space to complete the statement (words in yellow are the missing words) 



Science is the knowledge covering general truths of the operation of general laws







Science refers to a system of acquiring knowledge. This system uses observation and experimentation to describe and explain natural phenomena.

The term science also refers to the organized body of knowledge people have gained using that system.

Less formally, the word science often describes any systematic field of study or the knowledge gained from it.





Science

Perhaps the most general description is that the purpose of science is to produce useful models of reality.

Science is a body of empirical, theoretical, and practical knowledge about the natural world, produced by scientists who emphasize the observation, explanation, and prediction of real world phenomena





History 

Earlier cultures and civilization: 

Many ancient civilizations collected astronomical information in a systematic manner through simple observation

Ancient Egypt made significant advances in astronomy, mathematics and medicine

Notable development  in geometry 

Greco – Roman is well known for its natural philosophers 





There main questions were ‘How did the ordered cosmos in which we live come to be’

There were many postulation on  non-supernatural explanations for natural phenomena – e.g the earth floats on water and that earthquakes are caused by the agitation of the water upon which the land floats

Pythagoras of Samos founded the Pythagorean school, which investigated mathematics for its own sake





Subsequently, Plato and Aristotle produced the first systematic discussions of natural philosophy, which did much to shape later investigations of nature. 

Their development of deductive reasoning was of particular importance and usefulness to later scientific inquiry (387 BC). 

Plato's student Aristotle introduced empiricism and the notion that universal truths can be arrived at via observation and induction, thereby laying the foundations of the scientific method

He produced many biological writings that were empirical in nature







3rD Millennium BC  Indians in the Indus Valley Civilization tried to standardize measurement of length to a high degree of accuracy. 

They designed a ruler—the Mohenjo-daro ruler—whose unit of length (approximately 1.32 inches or 3.4 centimetres) was divided into ten equal parts





Question 

Q5. In which THREE areas related to science did ancient Egypt make significant advances

a) Chemistry, Mathematics and Medicine 

b) Medicine, Astronomy and Chemistry 

c) Astronomy, mathematics and medicine

D) Astronomy, mathematic and Chemistry 





Europe 

During the 12th century European scholars were influence by literature Islamic world in Spain and Sicily, including the Greek worlds

The Black Death - Black Death was one of the most devastating pandemics in human history, resulting in the deaths of an estimated 75 to 200 million people in Eurasia and peaking in Europe in the years 1346–1353 (estimated to reduce the Europe population b/n 30-60% -  halted the progress of the scientific evolution 





Modern Science 

Black Death saw emergency of the Scientific Revolution

 The scientific revolution established science as a source for the growth of knowledge

During the 19th century, the practice of science became professionalized and institutionalized in ways that continued through the 20th century. 

As the role of scientific knowledge grew in society, it became incorporated with many aspects of the functioning of nation-states





Questions 

Q6. The main factor that  contributed to professionalization  and institutionalization of the practice of science  in Europe   during the 19th century was? 

a) The black death pandemic and the literature on science  from Islamic and Greek world

b) The black death pandemic

c) The literature on science from Islamic and Greek world

D) No of the above 







Branches of science

The branches of science (also referred to as "sciences", "scientific fields", or "scientific disciplines") are commonly divided into three major groups:

Natural sciences: the study of natural phenomena (including fundamental forces and biological life)

Formal sciences: the study of mathematics and logic, which use an a priori, as opposed to factual, methodology)

Social sciences: the study of human behavior and societies









Natural and social sciences are empirical sciences, meaning that the knowledge must be based on observable phenomena and must be capable of being verified by other researchers working under the same conditions.





Questions 

Q7 Mach the following 

Natural sciences

Formal sciences

Social sciences

the study of human behavior and societies

the study of natural phenomena 

the study of mathematics and logic





METHODS OF KNOWING 

Methods are classified into: 

Every day methods of knowing

Reasoning 

Scientific methods 





Every methods of knowing

They include: 

Personal/ Sensory experience and Empiricism

Authority assertion

Tenacity

Mystical Method

Agreement with others / self-evident truth

Expert opinion

Tradition / Custom

Intuition (6th Sense)





















Personal/ Sensory experience and Empiricism


The basic method of acquiring knowledge is through the five senses-sees, hear, smell, taste, or touch. 

A lot of knowledge is acquired through our senses. What we see, hear, smell, taste or touch becomes a learning experience. 

Although lot of data is gathered through the senses, sensory knowledge is undependable and in some cases incomplete because it does not account for all of what we seem to feel is the range of human knowing





Authority assertion


People accept the fact because authority asserts claim as true i.e. accepting on faith the statements of authority. 

wisdom from elders who are recognized as having better understanding of world than ordinary people

People in authority include: religious leaders, village elders, government officials. 

However, this knowledge is very subjective because the one making the pronouncement may do so to justify his/her position.





Tenacity


People hold firmly to the truth that they may know to be the truth because they have always known it to be true. 

If such truths are repeated time and again their validity is enhanced. 

No matter which new knowledge with whatever conflicting facts, this truth will remain the truth for they have always known it to be true

There is no room for cross checking the truth since it is not questioned, it cannot be verified because it is not empirical/not scientific approach.





Mystical Method


In this method, the correctness of knowledge is assumed to reside in the supernatural sources.  Producers of knowledge include: medicine men, diviners, prophets who claim are able to receive messages from gods. 

Knowledge is passed through ritualistic and ceremonial procedures where there is no reasoning, no questioning and no way of testing the question. 

However, the confidence produced in this manner decreases as the number of refutation increases or as dual level of society increases or ones psychological state improves 







QUESTION

Q8. Pair the following way of knowing to their corresponding definition

 

Sensory  

Assertion

Tenacity

Mystical

knowledge is undependable and in some cases incomplete because it does not account for all of what we seem to feel 

knowledge is very subjective because the one making the pronouncement may do so to justify his/her position

Hold firmly to the truth that they may know to be the truth because they have always known it to be true

Knowledge is passed through ritualistic and ceremonial procedures 





Agreement with others / self-evident truth

The opinion of others is another source of knowledge. 

We can share our sensations with others and also check on the accuracy and authenticity of these sensations. 

The problem with such common knowledge is that it can be wrong. 

A majority vote in a meeting is no guarantee of the truth. 





Expert opinion


 People may seek expert’s opinion in their field because they know a great deal about what we are interested in finding out. 

For instance when we have legal problems we seek the services of a lawyer.  

Acceptance of such knowledge depends on the status of the person giving the opinion. 

 However experts like everybody else can be mistaken. 

What experts know is still based on primarily on what they have learned from reading and thinking, from listening to and observing others, and from their own experience.





Tradition / Custom


Much of what we think we know come from traditions. 

When traditions are valid they are dependable sources of knowledge but when they are faulty they bring faulty knowledge. 

Our culture reflects an adopted system of rules, norms, standards, and values. 

Acquisition of such knowledge is through indiscrimination and socialization for the members of the particular society.





Transmitters include: parents, teachers, peers, adults, and religious leaders. 

We accept this truth without testing it for fear of being labeled social misfit or outcast. 

This is the major weakness of tradition as a source of knowledge. 

The blind acceptance of customs and traditions may eventually lead to intellectual stagnation





Intuition (6th Sense)


This is accepting ideas as true quickly without knowing the facts because they feel true. 

This is perception or explanation or reason. Proponents of this method argue that human beings have the ability to reason and reach the truth. 

Intuition is the primary source of knowledge, insights into phenomena by instinct. It is the natural ability to gain new knowledge without conscious reasoning or rational process. 

intuition can be wrong because they are driven by cognitive and motivational biases







2. Reasoning (Philosophical)
    Method 


Reasoning is usually based on facts. 

The difference between man and animals is the ability to reason. 

Human beings reason and come to a conclusion. 

Reasoning is also referred to as the vastness approach and is fundamental to the research process

Reasoning is based in the principles of Logic- this is by our intellect that is the capability we have to reason things out. 

This allows us to use sensory data to develop a new kind of knowledge.





In research there are two broad methods of reasoning:

Deductive reasoning 

Inductive reasoning







Deductive reasoning

This is acquiring knowledge through reasoning by logically following rules to arrive at conclusions. 

Reasoning starts from a general law and apply it to a particular situation. 

Deductive reasoning is informally referred to as top-bottom because it starts from theory followed by hypothesis then observation and lastly confirmation in a downhill manner. 

Deductive method depends on adequacy of the premises because conclusions follow logically from the premises that are the available facts.







If any of the premises of equipment is faulty, the conclusion based on such premises must also be defective i.e. 

A deductive argument is sound if its premises are true. 

Example: All young men from Kogelo are related to Obama (Main premise)

Okello comes from Kogelo (Minor Premise)

Therefore Okello is related to Obama (Conclusion) 





Inductive reasoning


To induce is to draw a conclusion from one or more particular facts. 

This starts from specific observation to broader generalization and theories through the use of a lot of evidence and observation. 

Inductive is informally referred to as bottom-up because it starts from observation to pattern then tentative hypothesis and finally to a theory in an uphill manner. 

For example one girl’s school may perform very well in Kiswahili and tend to conclude that all girls performed well in Kiswahili. Inductive reasoning depends on observation. 





Inductive reasoning depends on observation. Conclusions are in most cases based on premises. 

The method involves a degree of uncertainty

Example: 

Kamau is friendly (Minor premise)

Kamau is a banker (Major Premise)

Therefore all bankers are friendly (Conclusion)       









Q9. What kind of reasoning besting describe the following statement All young men from Kogelo are related to Obama, Okello comes from Kogelo, therefore Okello is related to Obama 



a) Deductive reasoning 

b)  Inductive reasoning

c) Deductive – deductive reasoning 

d) Deductive – inductive reasoning 





3  The scientific methods of research

Science is another way of knowing. 

However, it is the scientific method that is important to researcher.

 The scientific method essentially involves the testing of ideas in the public arena. 

Almost all human beings are capable of making connections- of seeing relationship and associations. 

These connections are called “facts”. Facts are items of knowledge about the world in which we live. 





In many cases we guess or speculate about the world around us.

 To be sure that our guesses or speculations are true, we need to rigorously test to see if they hold up under more controlled conditions. 

To investigate our speculations, we can observe carefully and systematically.

 However such investigations do not constitutes science unless they are made public because scientific research is a public enterprise. 

This means that all aspects of the investigations are described in sufficient details so that the study can be repeated by any who question the results.







Scientific method refers to bodies of techniques for investigating phenomena, acquiring new knowledge, or correcting and integrating previous knowledge. 

To be termed scientific, a method of inquiry must be based on gathering observable, empirical and measurable evidence subject to specific principles of reasoning. 

 A scientific method consists of the collection of data through observation and experimentation, and the formulation and testing of hypotheses.






There are two features of scientific research: freedom of thought and public procedure. 



At every step, it is crucial that the researcher be as open as humanly possible to alternatives- in focusing and clarifying the problem, in collecting and analyzing information, and in interpreting results. 

The process must be as public as possible. It is not a private game to be played by a group of insiders. 

The value of scientific research is that it can be replicated (i.e. repeated) by anyone interested in doing so.







CLASSIFICATION OF SOCIAL  RESEARCH 

There are various categories of research.

 The basic modes of classification that are often used are:                                                                                

Field of study: research can be classified on the basis of the field or discipline in which the research is conducted.

 Hence we talk of business research, market research, educational research, etc. 

This mode of classification puts emphasis on the fact that the said research is deeply rooted to that field of study or discipline.







The place or site where the research is conducted. 



Hence we talk of laboratory research, classroom research, community research, etc.

The application of research: This connotes the way in which research findings would be applied or used. For example service research or action research.

Purpose of research: Sometimes research is categorized on the basis of the purpose for the envisaged research.

 In this category we have types of research such as basic research, applied research, action research and evaluation research.









Classification by method of analysis: At other times, research may be classified on the basis of the methods adopted for the analysis of data. 

Under this category, we have examples such as descriptive research or correlational research. 

Classification by the character of data collected. 

For example, we talk of qualitative research or quantitative research meaning that the data collected is of qualitative or quantitative nature.

Classification by procedure or design of the study: research may sometimes be classified on the basis of the design or procedure adopted in the Investigation. 

Hence we talk of experimental research, survey research, case studies etc implying that the procedures adopted relate to those specific designs







Broadly, research is categorized as:

Classification by Purpose

Classification by Procedure or Design







Classification by Purpose

There are 3 main types of research which fall under this category. 

These are

Basic research

Applied research

Action research







Basic Research 

Basic research which is also called fundamental research and sometimes pure research is research carried out to increase understanding of fundamental principles. 

It can be defined as research or an investigation and analysis geared towards clearer and fuller understanding of a phenomenon, or a basic law of nature rather than of any specific practical application of the outcome or results.





Basic research generates new ideas, principles and theories, which may not be immediately utilized; though are the foundations of modern progress and development in different fields.

 Many times the findings from basic research are not made to solve an immediate research problem but to form a wide base from which the solutions to a variety of related problems sorted as they arise. 

This means that the end results have no direct or immediate utilization or benefits.







Characteristics of Basic research

It does not provide immediately usable information

Basic research results add  to our  general  knowledge  with  little  or  no  concern  for  the  immediate  application of the knowledge  produced.

Develops a model or theory that identifies all relevant variables in a particular environment

Focuses on underlying principles and structures in a social institution

There is a duplication of efforts which leads to wastage of resources 

Basic research can be thought of as arising out of curiosity 







Basic research is mainly carried out by universities.



Basic research advances fundamental knowledge about the human world.

It focuses on refuting or supporting theories that explain how this world operates, what makes things happen, why social relations are a certain way, and why society changes.

Basic research is the source of most new scientific ideas and ways of thinking about the world.

Basic research can be exploratory, descriptive, or explanatory depending on the researchers choice







Applied Research

Applied research is concerned with the application and development of research based knowledge about practice.

 It produces knowledge relevant to providing a solution (generalization) to a general problem focussing on research problems common to a given field. 

Applied research refers to scientific research that seeks to solve specific practical problems.





It is used to find answers to everyday problems, remedy for various diseases,



 and also to develop innovative technologies for scientific advancement and economic development. 

It focuses on solving practical problems rather than focusing on developing or investigating theoretical questions 

It is directed toward using the knowledge achieved through basic research to make things or to create situations that will serve a practical or utilitarian purpose. 

Theories are applied, tested and evaluated to establish their usefulness in solving current problem (Bogdan  and Sari, 1982)







Characteristics of Applied research

It is done to solve problems

It is done to improve the welfare of human beings

It is done on the basis of basic research

Applied   research  has  a serious  concern  to  generalize  its  findings  to  comparable  situations  but  does  not  claim  to  contribute  directly  to  the  solution  of  the  problems. 









Applied research is more explicitly related to practice.  

However, some  applied  research  adds to a  pool  of  knowledge  about  human  beings  but  the  main  aim  of  applied  research  are  its  application  to  action,  training  and  decision-making.                                                                                                                                







Action Research

Action research is designed to uncover effective way of dealing with the real world problems. 

It is a powerful tool for improvement at the local level it can be used in almost every setting where a problem involving people tasks and procedures cry for solutions. 

It seeks to solve problems in day to day situations of life, it is thus change oriented. 

Cohen, Morrison  and  Manion (2000) define  action research  as  a  form  of   disciplined  inquiry  in  which  a  personal  attempt  is   made  to  understand, improve  and  reform  a  practice. 





They  argue  that  it  is  a  process  in  which  practitioners  study  problems  scientifically  so  that  they  can   evaluate, improve  and  steer  decision-making  and  practice.                                                                                                                                         

Action  research  seeks  to  engage  the   researcher  in  active  involvement  in  bringing  about  change  usually  in  fairly  specific  projects.

 Babbie (1987) conceptualizes  action  research  as  practical,  directed  at  the people’s  immediate  concern  and  as  a tool  for  bringing  about   social  change





Action  research  is  participatory  in  that  participants  in  the   program  or  institution  together   design  and   implement  a  research  project  in order  to  make  recommendations  for  changing  practice





Characteristics of Action Research 

Cohen  and   Manion (2000) pointed out   the  following as the  major   characteristics  of  action  research:	

It  is  essentially  an  on-the-spot  procedure  designed  to  a  deal  with  a  concrete  problem  located  in  an  immediate  situation. 

 The  ensuring   feedback  maybe  translated  into  modifications, adjustments,  directional  changes, identifications  so as to  bring  about  lasting  benefits  to the  on-going  process  itself  rather  than  some  future  occasion.





It is  meant  to  improve  the  current  practice  through  the  change  in  attitude  and  behavior.									   

Action  research  is  flexible  and  adaptable  in that  many  changes  may take place  during  implementation  and  in  the  course  of  on  the  spot  experimentation  and  innovation		 

Action research   relies chiefly on observation and collection of behavioral data.  Over  the  period  of  the  project,  information  is  collected, shared, discussed, recorded in some way, evaluated  and  acted  upon.	





Action research acts as a spur to action.  Its  objective  being  to get something  done more  expeditiously  than  would  be  the  case  with  alternative  means.		    



It  is  a  way  of  remedying  problems  diagnosed  in specific  situations  or  of  improvising  some  way  of  a given  set  of  circumstances.				 .    

Action research addresses itself to personal functioning, human relations and morale.  It is  concerned  with  people’s  job  efficiency,  their  motivations,  relationships  and  general  well being.						    

Action  research  is a  means  of  injecting  additional  or  innovatory  approaches  into  an  ongoing  system, which  normally  inhabits  innovation  and  change  and  the  way  in which  these  maybe  implemented  in  ongoing  systems.		





QUESTION

Q10 Which of the following statements best defines basic research and applied research 

a)Both have  no  concern  for  the  immediate  application knowledge 

b) Both have concerns for immediate application of knowledge

c) Basic has concern for immediate application of knowledge while applied has no concern 

d) Basic has no concern for immediate application of knowledge while applied has concern   
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BASIC ELEMENTS OF SCIENTIFIC RESEARCH : CONCEPTS, CONSTRUCTS, AND VARIABLES

By 

Prof. Raphael Nyonje 

Introduction

A scientific investigation implies that the process of research is conducted carefully following specific steps and with specific objectives to solve the problem under consideration. When you carried out research in your lower level of your studies there were terms that Kept cropping up throughout these terms are what we are colling ‘the basic elements of research’ because they help transform the idea into concrete research operations (Wambugu et. Al., 2015). This you will learn about various  basic elements of scientific research:

Concepts and constructs in research  

Concepts are abstract ideas or general notions that represent something observable or experienced. The are broad, general ideas (e.g., happiness, education). Construct are more specific and measurable versions of concepts. It takes an abstract concept and provides a clear, operational definition so it can be studied or measured systematically (e.g., happiness -concept- could be measured through a survey of emotional well-being while education could be measured through a survey of educational level).

Concepts therefore Characteristics are broad and often not directly measurable, serve as building blocks for more specific and measurable ideas and they exist in everyday language and can be subjective or interpreted differently. Abstract on the other hand, Can be empirically measured or assessed, they are Created for scientific purposes to define and assess specific aspects of broader concepts, and are often involve multiple dimensions or indicators, such as how intelligence could be measured through test scores or problem-solving ability.

Variables in research

One of the most important concepts in research is the concept of variables. A variable is any factor, trait, or condition that can exist in differing amounts or types and can be measured or manipulated. Variables are essential because they are what researchers study to observe relationships, test hypotheses, and draw conclusions. Variables often measured in social science include age, height, exam scores, gender, marital status, social economic status etc. It’s important to note that individual members in the class of subjects must differ or vary to qualify to be considered as a variable. If all members are identical, the characteristics are referred to as constants.

Types of Variables

1. Independent and Dependent Variables:

An independent variable is one that the researcher makes changes in or manipulates in order to determine its effect or influence on the dependent variable. It is the presumed cause of changes in the values of the dependent variable. This variable has also been referred to as predictor variable because it predicts the amount of variation that occurs in the dependent variable. They are also called treatment, manipulated, or antecedent variables. According to Best and Kahn (2006) there are two types of independent variables; treatment and organismic or attribute. Treatment variables are those factors that the researcher manipulates and to which s/he assigns subjects e.g. teaching methods, instructional materials while attribute variables are those characteristics that cannot be altered by the researcher e.g. age, sex

A dependent variable is an outcome of the influence of the independent variable. It is a variable which is expected to change as a result of the presence or absence or magnitude of the independent variables. Dependent variables are also referred to as response variable because they respond to the changes made in the independent variable. They are also called criterion variable, outcome and effect variables (Wambugu et.al., 2015)

In educational research for instance, an independent variable may be a particular teaching method, a type of instructional material, an attribute such as sex, age, intelligence level while dependent variables may be change in performance, change in attitude, increase in the level of participation in a particular activity etc

2. Confounding Variables

These are variables that might influence the dependent variable and whose effect may be confused with the effects of the independent variable. Confounding variables are of two types: intervening and extraneous variables. The difference between intervening variables and extraneous variables lies in their role in the relationship between the independent variable (IV) and the dependent variable (DV), and how they affect the outcome of a study.

a) Intervening Variable:

· Definition: An intervening variable (also called a mediating variable) explains the process or mechanism through which an independent variable affects a dependent variable. It acts as a "middle step" that shows how or why an effect occurs.

· Example: Suppose you're studying the relationship between education level (IV) and income (DV). An intervening variable might be job skills: Higher education leads to better job skills, which in turn leads to higher income. Here, job skills explain how education influences income.

· Role: It is part of the causal pathway and helps clarify the nature of the relationship between IV and DV.

· Impact: Intervening variables are often intentional parts of the research design and help uncover the mechanisms underlying observed relationships.

   b) Extraneous Variable:

· Definition: An extraneous variable is any external factor that is not the focus of the study but may influence the dependent variable. These variables are unrelated to the hypothesis and can interfere with the results if not controlled.

· Example: In a study examining the effect of exercise (IV) on weight loss (DV), an extraneous variable might be diet. Even though diet isn’t the focus of the study, it can affect weight loss and must be controlled to avoid biasing the results.

· Role: Extraneous variables are outside the causal pathway but can still affect the DV, potentially obscuring or distorting the true relationship between the IV and DV.

· Impact: If not controlled or accounted for, extraneous variables can introduce error or bias, confounding the results of the study.



Controlling Extraneous Variables

Variables that are of interest to the researcher can be controlled by: 

· Removing the variable: using only female respondents removes sex as a confounding variable but reduces the generalization from the study to only females

· Randomization: this involves pure chance of selecting and assigning respondents to experimental and control group. This provides the most effective way of minimizing bias and also the effects of extraneous variables

· Matching cases: this is used when randomization is not feasible. It involves selecting individuals with identical or nearly identical characteristics and assigning them to either experimental or control group. However, matching is not considered satisfactory unless the members of the pairs are then randomly assigned to the treatment groups, a method known as matched randomization (Best and Kahn, 2006)

· Balancing cases or Group matching: this involves assigning respondents to experimental and control groups in such as a way that the means and the variances of the groups are as nearly equal as possible

Moderating Variables

A moderating variable is a variable that influences the strength or direction of the relationship between an independent variable (IV) and a dependent variable (DV). It affects how the IV impacts the DV, meaning the effect of the IV on the DV changes depending on the level or presence of the moderating variable.

Key Points:

· It modifies the relationship between IV and DV, either by enhancing, weakening, or even reversing the effect.

· Moderators are not part of the causal chain but change the way the variables interact.

Example:



In a study on the effect of stress (IV) on job performance (DV), social support could be a moderating variable. The effect of stress on job performance might be less severe for individuals with high social support compared to those with low social support. Here, social support modifies the relationship between stress and performance



Mathematical Classification of Variables:

Variables may be classified in terms of the number of mathematical values they may take on within a given time:

· Discrete / categorical: These are the variables that take specific numbers. They can take definite set of values e.g. human beings, gender, eye color, political party affiliation etc. Discrete variables are counted. These variables have a minimum-sized unit and do not vary in degree, amount, or quantity but they are qualitatively different

· Continuous / Quantitative: Continuous variables can take any value within an infinite series of possible values e.g. weight, height. These can lie from 0≤ x ≥ α. They do not have a minimum-sized unit. Continuous variables are measured.

Each of these variables conveys different amounts of information and uses different type of analysis and measurement, requiring the use of different measurement scales. There are four types of measurement scales:

a) Nominal Variables have values which differ in quality only. These kinds of variables are used for identification only e.g. gender, eye color, skin color, race, name, admission numbers etc. Numbers are assigned to categories to show differences e.g. a researcher studying gender may assign 1 to females and 2 to males. Number 1 or 2 does not imply than females are superior to men but they identify gender during analysis

b) Ordinal variables are variables that have values which are ordered according to quantity i.e. values are assigned to reflect high to low or least to most e.g. educational levels, income levels, grading system, position in class, test scores etc. However the differences between ranks are not necessarily the same

Nominal and ordinal variables are sometimes classified together as categorical variables.

c) Interval variables have the characteristics of nominal and ordinal with an addition of values whose interval between them are equal e.g. the interval between 40 – 50 oc is the 

d) same as 60 – 70 oc. This interval does not start from zero, one begins to count or add successfully not from an absolute zero point that represents total absence of a property but from an arbitrary or artificial zero point e.g. 0 oc. does not mean absence of temperature. 

e) Ratio variables are interval variables with a true zero point. For example, a scale designed to measure height, weight, age, income, time would be a ratio scale

Interval and ratio variables are sometimes classified together as continuous variables because they deal with numbers.

Relations:

Two or more variables are related when changes in the values of one systematically bring about changes in the values of the other. When we say that variable X and variable Y are related, we mean that there is something in common to both variables. For example, if we say that education and income are related, we mean that the two “go together” that “they covary, or change together in a systematic way. For example, if a change in the level of education is accompanied by a change in the level of income, you can say that education covaries with income i.e. individuals with higher levels of education have higher income than individuals with lower levels of education. In scientific research, the notion of covariation is expressed through measures of relations commonly referred to as correlations or associations. Thus, in order to infer that one phenomenon causes another, a researcher must find evidence of a correlation between phenomena.

Uses of Covariation

Covariation is used to show direction (whether positive or negative) and the magnitude (whether strong, weak, moderate or no relation).

· Direction – this is when the relations between variables are either positive or negative. Positive means that as values of one variable increases, values of the other also increases e.g. increases in years of schooling lead to higher income. A negative relation indicates that as values of one variable increases, values of the other decreases e.g. as interests rates increase, the number of loanees decreases

· Magnitude/Strength - this is the extent to which variables covary positively or negatively.  

Correlation values ranges from -1.00 0 +1.00 with -1.00 and +1.00 being perfect positive or negative linear relation respectively and 0 shows no correlation. Depending on the sign  0 - 0.3 is a weak linear correlation, 0.4 – 0.5 is moderate, 0.6-0.7 is strong whole 0.8 – 0.9 is very strong correlation. 



Best, J. W., & Khan, J. V. (2006). Research in Education (10th ed.). Pearson Education Inc

Wambugu.N.L., Kyalo N., Bii, Nyonje.R., (2015). Social Science Research. Nairobi; Aura Publishers  
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BASIC ELEMENTS OF SCIENTIFIC RESEARCH: CONCEPTS RELATED TO RESEARCH PROCESS 

By 

Prof. Raphael Nyonje 



Research process  

In this you will learn about the Key concepts defining the research process. Research process is similar to the journey you walked from determining the area of your study, coming up with a researchable topic, then conceptualization of your study, reviewing related literature, designing the methodology, analyzing and interpreting data and making key conclusion and recommendation of your study.   It was very systematic and procedural. At every stage you were systematically introduced to new concept which added value in your research experience. Ogula (1998) summed this process in six systematic processes as follows



Generalization

Problem

Measurement Design

Data Analysis

Research Design

Data Collection





















Fig 1: Research Process (Ogula, 1998) 



In this section you will examine some of the key concepts that emanate from the research process  discussed in fig1 





1. Research Problem



A research problem is a specific issue, question, or gap in knowledge that a researcher aims to address or solve through a study. It serves as the foundation of a research project, guiding the direction and focus of the inquiry. The research problem identifies what needs to be investigated and why the investigation is important. In short, research problem is the driving force behind the research process, helping to frame research questions, hypotheses, and the design of the study. 



In the process you should ask yourself:

a. Is there a perceived inconsistency between ‘what is’ and ‘what should be’? 

b. Has any research been conducted previously that addressed the inconsistency? If so what was found out?

c. Is there a gap that my study is addressing?

d. What more can I contribute to what is already known?

A good example of a research problem in the field of leadership and accountability might be:
"How does a lack of transparency in leadership decision-making impact organizational accountability and employee trust?"

Steps in Formulating a Research Problem:

i. Identify a broad area of interest (e.g., leadership, accountability).

ii. Review existing literature to find gaps, inconsistencies, or unresolved questions.

iii. Narrow down the topic to a specific issue that is manageable and important to study.

iv. Formulate the problem statement that clearly outlines what will be studied and why it matters.

Sources of Research Problem:

There are several ways of identifying a research problem:

i. Literature Review:Existing research studies, theoretical frameworks, and literature often highlight gaps, contradictions, or unexplored areas that can serve as research problems. A review of studies on leadership styles might reveal a lack of empirical research on how leadership accountability impacts team performance.

ii. Real-World Issues (Practical Problems):Practical, everyday problems in various fields—such as business, education, or healthcare—can inspire research aimed at finding solutions. The need for improved leadership accountability in public institutions could be identified as a research problem to enhance governance.

iii. Personal Experience:Researchers' personal experiences, professional practices, or observations can reveal problems that warrant investigation.A manager who observes frequent miscommunication in leadership teams may explore how leadership communication impacts organizational accountability.

iv. Theories or Conceptual Frameworks:Gaps or inconsistencies in established theories can generate research problems that aim to refine or challenge these theories. A researcher might investigate whether traditional theories of leadership hold true in the digital age.

v. Social Issues or Trends: Societal shifts, emerging trends, or pressing social problems can lead to research problems that address timely and relevant issues.The rise of remote work during the COVID-19 pandemic could spark research into the impact of virtual leadership on team accountability.

vi. Policy or Legislative Gaps: Policy changes or gaps in current legislation can lead to research problems that analyze the effectiveness or consequences of certain policies. A lack of policy around leadership ethics in corporate governance might inspire research into how regulatory frameworks affect leadership accountability.

vii. Replication of Previous Studies: Some research problems arise from the need to replicate or validate previous findings to ensure they hold true in different contexts, populations, or times.Replicating a study on leadership accountability in a different cultural setting to test the generalizability of the findings.

viii. Technological Advancements:Innovations in technology often lead to new research problems as these advancements impact various aspects of life or organizational practices. Studying how artificial intelligence affects leadership decision-making and accountability.

Characteristics of a Good Research Problem

The following are some characteristics of a good research problem: 

· In addition to being empirically grounded, research problems have to be clearly and specifically articulated. A lack of clarity and specificity may lead to ambiguous findings that can be interpreted in contradictory ways.

· It must be researchable. It must be a problem whose data can easily be collected and within your means in terms of resources and time.

· A research problem should have theoretical and practical significance. The results of the study should contribute to addressing gaps in the area of study

· It must be out to solve an existing problem or an issue that will result to new theories and principles, which can be a base for further research

· It must express a relationship between two or more variables

· It must be an area of interest to the researcher and an area that the researcher has some experience. 



Stating a Problem

A good statement of the problem should contain three key information:

· The statement of social need – the researcher should show that there is a social need that the study intends to address which requires research

· The statement of knowledge gap – this shows that among the literature that the researcher reviewed, nothing seems to provide  sufficient answer to the problem being investigated

· The statement of researcher’s intuition – the researcher should state the problem using ‘therefore’…

When stating a problem, a researcher usually starts with a brief introductory section where s/he briefly introduces the general area of study. The researcher then narrows down to the specific problem to be studied. Many scholars recommend stating the problem in the form of a question for example, ‘To what extent has the secondary schools in Kenya adopted ICT in the teaching and learning of science subjects?’ 



Purpose of the Study and how it differs from research problem

The research purpose is the goal or objective of the study, describing why the research is being conducted. It outlines the intentions of the researcher in addressing the problem and indicates what the study aims to achieve. While the research problem states the issue or gap that needs to be addressed, while the research purpose explains the aim of the study in addressing that problem.

Objectives of the Study

Objectives are those specific issues within the scope of the stated purpose that the researcher wants to focus upon in the study. They are statements of intended specific outcomes of the study. Objectives are crucial in any research study because:

· They help the researcher to keep to the scope of the study by defining the area of knowledge that the researcher is focusing on

· They guide in the development of relevant research questions

· They determine the data collection and analysis procedures to be used in the investigation

A good objective should be: 

· Indicate the target population

· Indicate the variables of study and how they relate to each other

· Stated clearly, unambiguously and briefly. In other words they should be SMART (Specific, Measurable, Attainable, Realistic and Time bound).

Specific – objectives should be stated clearly addressing the intended concept only. Words used should bear same meaning to all people, all the time and everywhere

Measurable – objectives should be stated in terms of an outcome that can be observed and measured. The recommended words are active verbs or action verbs such as determine, compare, investigate, differentiate, explore, find out, examine, inquire, establish etc. Words such as show, prove, confirm, verify, check, demonstrate, indicate, validate, explain, illustrate are not measurable

Attainable – the objective must be feasible and manageable i.e. it can be answered through the collection of data and should be achieved within the constraints of available resources

Realistic – the level of difficulty should be considered. A good objective should not be too simple or too difficult

Time bound – a good objective is supposed to be accomplished within the given available time. Objectives that require more time than what is available should be avoided



Research Questions

These are investigative questions the researcher would like answered by the research. These questions are investigative in nature. The difference between research questions and objectives is that a research question is stated in a question form while an objective is a statement. In order to include both objectives and research questions in a research proposal, the objectives should be broader and the research questions more specific. The questions should thus be asked in a way that if answered correctly, the objectives of the study will be achieved. Questions that lead to No or YES response are limiting and therefore they should be avoided. The questions should correspond to objectives by repeating same variables beginning with independent variables and ending with dependent variables.



For example:  What impact does transformational leadership have on employee motivation and job satisfaction in technology firms



Hypotheses

Hypotheses are declarative statements on the relationship between independent and dependent variables. Nachmias and Nachmias (1992) define a hypothesis as a tentative answer to a research problem, expressed in the form of a clearly stated relation between the independent and the dependent variables.  In simple terms it is ‘an educated/ intellectual guess’ which specifies the predicted outcome of a study. Using the above examples, one would state hypotheses as:

· There is no significant relationship between transformational leadership and employee motivation and job satisfaction

· 

A hypothesis states the research expectations concerning the relationships between the variables in the research problem and also tests the significance of the results obtained. Testing hypotheses enables the researcher to make opinion on the problem under study and generalize his/ her results to the population. Hypotheses are derived from objectives, however instead of stating the intention they express the relationship or no relationship between the variables being explored.



Types of Hypotheses

There are two types of Hypotheses.



Null Hypotheses/ Statistical

This states that NO real relationship or difference exists between the independent and the dependent variables. Any relationship between the two variables is merely due to chance or error. A researcher tests null hypothesis in chapter four of the Research project/Thesis. Null hypothesis is denoted as Ho. Mathematically, it is represented as: H0: µ1=µ2                          

There is no significant relationship between transformational leadership and employee motivation and job satisfaction



Alternative Hypotheses/ Experimental (H1)

This is the opposite of null hypotheses; they tell us that a relationship exists between the independent and the dependent variables. It is a prediction that an experimental manipulation will have some effect or that certain variables will relate to each other. They are also called the research hypotheses because researcher sets them in chapter one of the proposal. Mathematically, it is represented as;



An example of an alternative hypothesis would be: There is no significant relationship between transformational leadership and employee motivation and job satisfaction



H1: µ1≠µ2 (non directional) or      µ1>µ2 (directional)     or          µ1<µ2  (directional)                        

Alternative hypotheses can either be directional or non directional. 



Directional hypothesis shows the direction of the relationship between the independent and the dependent variables e.g. 



· There is a positive relationship between the level of education of individuals and income.

· There is a positive relationship between transformational leadership and employee motivation and job satisfaction



The non directional does not specify the direction e.g. examination anxiety affects performance. The word ‘affects’ shows that the relationship between the examination and anxiety could be either positive or negative



Characteristics of Research Hypotheses:

· Hypotheses must be clear: In order to test a hypothesis empirically, one has to define all the variables in the hypothesis. Conceptual and operational definitions help clarify hypotheses

· Hypotheses are specific: The investigator has to point out the expected relations among variables in terms of direction (positive or negative). 

· Hypotheses should be testable: This implies that variables in the hypotheses must be such that they are measurable and testable within a reasonable period of time

· Good hypotheses must relate to the problem under investigation and must be based on a sound rationale derived from theory, previous research or professional experience. Only reasonable intelligent and informed guess can qualify to be regarded as hypotheses

· Scientific hypotheses are value – free: In principle, the researcher’s own values, biases and subjective preferences have no place in the scientific approach. 

· Variables stated in the hypotheses must be consistent with the purpose statement, objectives and the operationalized variables in the method section.



The following are the advantages and disadvantages of stating hypothesis over research questions:

Advantages

· A hypothesis forces us to think more deeply and specifically about the possible outcomes of a study. It enables us to understand what the question implies and exactly what variables are involved.

· If one is attempting to build a body of knowledge in addition to answering a specific question, then stating hypothesis is a good strategy because it enables one to make specific predictions based on prior evidence or theoretical argument.

· Hypothesis stating helps us to see if we are or are not investigating a relationship.

Disadvantages

· Stating a hypothesis may lead to a bias, either consciously or unconsciously, on the part of the researcher. This is because the researcher may be tempted to arrange the procedures or manipulate the data in such a way as to bring about a desired outcome. This depends on the honesty of the researchers.

· Stating hypothesis may sometimes be unnecessary, or even inappropriate, in certain research projects of certain types e.g. in an ethnographic studies.

· Stating hypothesis may prevent researchers from noticing other phenomena that might be important to study.



Definition of Terms

In research, it is prudent to communicate to your audience through defining terms that are used in the study that:

· Ensures that the research question is sharply focused

· Individuals outside the field of study may not understand

· Have multiple meanings

· Are essential to understanding what the study is about

· Provides precision in specifications for instruments to be developed or located

There are essentially two ways to clarify important terms in a research question:



a) Conceptual / Constitutive Definition / Dictionary Approach

This is where researchers use other words to say more clearly what is meant. This definition describes concepts by using other concepts. For example a ‘humanistic classroom’ might be defined as on in which (a) the needs and interests of students have the highest priority; (b) students work on their own for a considerable amount of time in each class period; and (c) the teacher acts as a guide and a resource person rather than an informant. 



b) Operational Definition

This is a set of procedures that describes a set of procedures a researcher can follow in order to establish the existence of the phenomenon described by a concept (Nachmias & Nachmias, 1996). This assigns meaning to a construct or a variable by specifying the activities or ‘operations’ necessary to measure it. It is a sort of manual of instructions to the investigator. For example: operational definition of the term ‘humanistic classroom may be any classroom judged (by an observer spending at least one day per week for four to five weeks) to possess all the following characteristics:

· Not more than three children working with the same materials at the same time

· The teacher never spending more than twenty minutes per day addressing the class as a group

· At least half of every class period open for students to do their own study

· At least more than three reference books available for every student in class to use

· Nontraditional seating- students sit in circle, small groupings of seats or even on the floor

· Classroom ‘barazas’ are encouraged every Friday e.t.c.

There are in general two kinds of operational definitions (a) Measured (b) Experimental

A measured operational describes how a variable will be measured. For example, achievement may be defined by a standardized achievement test, by a teacher-made achievement test, or by grades. An experimental operational definition spells out the details (operations) of the investigator’s manipulations of a variable. For example: reinforcement can be operationally defined by giving details of how subjects are to be reinforced (rewarded) and not reinforced (not rewarded) for specified behaviors e.g. praise, blame, ignore etc 



Conceptual Framework

A conceptual framework is a structured representation of the key concepts, variables, and relationships that underpin a research study. It serves as a guide for the research process by helping the researcher understand how the different elements of the study fit together and how they are related to the research problem.



Key Features of a Conceptual Framework:

1. Foundation for the Study: It provides a theoretical basis for the research by defining key concepts and explaining their relationships.

2. Clarifies Relationships: It shows how the independent and dependent variables (and sometimes moderating, mediating, or control variables) are expected to interact within the study.

3. Guides Data Collection and Analysis: It helps in designing the research by identifying which factors to focus on, what data to collect, and how to analyze it.

4. Links Theory to Practice: A conceptual framework often draws from existing theories or models, helping to ground the study in established knowledge while addressing the research problem.



Components of a Conceptual Framework:

· Key Concepts/Variables: These are the major ideas or factors relevant to the study, often linked to the research problem.

· Assumptions or Hypotheses: Statements about the expected relationships between variables.

· Theoretical Underpinning: Reference to existing theories or models that support the researcher’s perspective.

· Visual Representation (Optional): Many conceptual frameworks are presented as diagrams that visually illustrate the relationships between variables.





Theoretical Framework

A theoretical framework is the theoretical basis upon which a research study is built. It draws from established theories to explain the relationships between variables, shapes the research design, and provides a context for analyzing and interpreting the study’s findings. It ensures that the research is grounded in a well-developed body of knowledge.

Steps in developing theoretical framework:

· Name the theory and source

· Show where the theory has been used and by who

· Describe the hypothesis / propositions in the theory

· Explain the variables in the study and show how the theory is related to the independent and dependent variable

· Justify the choice of the theory by pointing out the limitations suffered by other similar theories

· Point out the weaknesses of the chosen theory

· Show why this theory best fits your study

The Research Process

The research process is the overall scheme of activities in which scientists engage in order to produce knowledge. It is the paradigm of scientific inquiry. The research process consists of six main stages namely: problem identification, research design, measurement, data collection, data analysis and generalization (Ogula1998) as shown in the scheme below:









   









The following are the features of the research process:

· Its cyclic nature. It usually starts with a problem and ends with a tentative empirical generalization. The generalization ending one cycle is the beginning of the next cycle. This cycle process continues indefinitely reflecting the progress of a scientific discipline.

· The research process is also self-correcting. Scientists test tentative generalization, or hypothesis, about research problem logically and empirically. If they reject these generalizations, they formulate and test new ones

These stages are expounded further to show the actual activities in summary that is employed at every stage.



Determining the Research Design

A design is the ‘blueprint’ that enables the researcher to come up with solutions to the research questions and also guides him/her in the various stages of the research (Nachmias and Nachmias, 1996). A research design enables a researcher to determine the methods of sample selection, instruments to use and methods of analyzing data. The design is influenced by the research topic for instance a study on ‘Factors influencing…would be a survey, Effects/Impacts of … would be either Ex Post Facto or Experimental. Topics focusing on a particular case would be Case study etc. Research designs will be discussed in module 3, 4 and 5

1. Measurement Design

To carry out a research investigation, researchers must gather data with which to answer research questions or test hypothesis. The tools used to collect this data are referred to as research instruments. In this stage, a researcher determines the research instruments to use to collect data. The tools used to collect data depend on the research design as will be explained in module 3,4 and 5. Researchers must also provide evidence that the research instruments will yield data that is both valid and reliable.

· Validity

Validity is concerned with the question ‘am I measuring what I intend to measure?’ Validity is that quality of a data-gathering tool/instrument that enables it to measure what it is supposed to measure. There are three categories of validity:

· Content validity – this refers to the degree to which an instrument measures the subject matter and behaviors the researcher wishes to measure. It is also the representativeness or sampling adequacy of the content of a measuring instrument. There are two types of content validity; face validity and sampling validity. Face validity is concerned with the extent to which an instrument measures what it appears to measure according to the researcher’s subjective assessment while sampling validity is the degree to which a measure adequately samples the subject matter under consideration. Content validity yields a logical judgment as to whether the instrument covers what it is supposed to cover. To ensure content validity, the researcher should ask a panel of experts in the field to critically examine the items for their representativeness

· Criterion-related Validity (Empirical Validity) – this attempt to a measure the extent to which a measure relates / correlates with an external criterion. There are two types of criterion-related validity; concurrent validity and predictive validity.  Concurrent validity deals with measures that can be administered at the same time as the measure to be validated. The concurrent validity for an instrument is determined by administering both the instruments to a group of respondents, then finding the correlation between the two. Predictive validity refers to the extent to which a measuring instrument predicts future outcomes that are logically related to the construct for instance do pupils who score high in KCPE also score high in KCSE? Unlike content validity, criterion-related validity yields a numeric value, correlation coefficient, sometimes also called a validity coefficient.

· Construct validity – an instrument has construct validity if its relationship to other information corresponds well with some theory. A theory is a logical explanation that can account for the interrelationships among a set of variables. Theories can be used to determine construct validity of an instrument. For instance, if a test is supposed to measure arithmetic computation skills, scores would be expected to improve after intensive coaching in arithmetic. In general, any information that lets you know whether results from the test correspond to what you would expect (based on your knowledge about what is being measure) tells you something about the construct validity of a test. Triangulation increases construct validity.  

· Reliability

Reliability is concerned with the question ‘does the instrument yield the same or similar results consistently?’ Reliability is the degree of consistency that the instrument or tool demonstrates on repeat trials. There are two main methods of estimating reliability; repeated measurements and internal consistency. Both involve the procedure of correlating two sets of scores. The higher the correlation coefficient, the greater the reliability. Correlation coefficient varies on a scale of 0.00 (indicating total unreliability) and 1.00 (indicating perfect reliability). 0.8 -0.9 indicates high reliability, 0.6 -0.8 indicates acceptable reliability value while below 0.5 is unacceptable.

Repeated measurement is concerned with the ability of the instrument to measure the same thing at different times. Three methods are used:

· Test-Retest method – this is estimated by measuring individuals on the same instrument on different occasions and correlating the scores obtained by the same person’s on the two administration. However it is affected by time between the test and retest, the mood of the respondent during either of the test and also some respondents may memorize answers especially if the second administration is given too soon. Pearson Product Moment Correlation Coefficient may be used ot determine the coefficient

· Alternative forms method – this is similar to test-re-test except that the questions on the second instrument are renumbered to create an alternative form of the first instrument

· Parallel forms/ equivalent forms method – in this method, two alternative instruments designed as equivalent as possible is administered to the same group of respondents during the same time period.

Internal consistency form of reliability indicates the degree of homogeneity among items in an instrument. It is estimated by determining the degree to which each item in a scale correlates with each other item. Internal consistency is based on a single administration of a measure. There are three types of this reliability:

· Split half reliability- a measure is split into two parts and each of them is treated as a separate measure. Each part is scored accordingly and the scores correlated. The spearman-Brown Prophesy formula is used to estimate this reliability



rxx1 = 2roe	

	  _____		where rxx1 = reliability of the original test

1- roe	                   roe =  reliability coefficient obtained by correlating the scores of odd statements with even statements

· The Kuder-Richardson Method – this is used for knowledge questions

· Cronbach-Alpha – this is used with instruments in which there is no right or wrong answer to each item, such as an attitude scale
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Abstract 


Understanding research philosophy is important to address research problems differently rather 


than repeating already existing ideas and approaches. Philosophical ideas are associated with 


specific research designs, therefore, influence the identification of research designs. Identifying 


a philosophical stance entails a good comprehension of the distinctions between different 


stances and the researcher’s presumptions to acquire knowledge when adopting a focal 


approach. This chapter discusses different research paradigms and philosophies to enhance the 


current understanding of the distinctions between them, the advantages, and the challenges 


incorporated within adopting such philosophical stances.  


INTRODUCTION 


Irrespective of discipline, ideas and assumptions concerning the nature of knowledge and 


reality shape research design across the social sciences (Creswell, 2009; Easterby-Smith et al., 


2012; Ryan, 2018; Tronvoll et al., 2011). When understood and embraced, this ‘research 


philosophy’ can be used to suggest possible means of tackling research problems, encouraging 


scholars to move beyond simply reiterating established approaches and ideas (Crotty, 1998; 


Greetham, 2006; Zyphur & Pierides, 2019). However, determining one’s philosophical 


position requires an understanding of the distinctions between various stances, alongside 


reflective awareness of the inherent assumptions researchers hold regarding knowledge 


acquisition and testing (Creswell & Plano Clark, 2011). Accordingly, research aims and 


objectives are often predicated on assumptions regarding how knowledge is generated, with 


this typically dictating how and what will be unearthed through scholarly inquiry (Creswell, 


2009). To this end, paradigms, philosophical assumptions, epistemology, and ontology (Table 
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1) combine to influence the most appropriate methodological approach (Crotty, 1998; 


Easterby-Smith et al., 2012; Hwang, 2019). 


Term  Definition  
Research Paradigm Overall perspective on how research is/should be conducted. It is underpinned 


by philosophical assumptions (including ontology and epistemology) and 
informs methodological choice.  


Philosophical Assumptions A researcher’s set of beliefs holds about the research process, the nature of 
reality, and knowledge acquisition. 


Ontology Combined philosophical assumptions about the nature of reality 
Epistemology Combined philosophical assumptions about the nature of knowledge and how it 


is acquired.  
Methodology Techniques used to undertake scholarly inquiry  


 
Table 1: Philosophical Assumptions  
Source: Easterby-Smith, Thorpe and Jackson (2012), p.18. 


RESEARCH PARADIGMS 


Conducting robust research requires awareness of the major philosophical assumptions 


underpinning their investigation. The ‘paradigm’ a study falls within is shaped by the 


researcher’s views on how research should be conducted, both in general terms and specific to 


the study aim. It is used to inform the research methods adopted, research processes undertaken, 


and the nature and generalizability of conclusions subsequently drawn. To this end, Guba 


(1990, p.18) contends that “[Paradigms] ... can be characterized by the way their proponents 


respond to three basic questions, which can be characterized as the ontological [different ways 


of understanding the nature of being], the epistemological [one’s world view and how this 


shapes what can be known about the world], and the methodological questions”. Accordingly, 


Ritchie and Lewis (2007) highlight that different research paradigms yield different 


understanding types while stressing that diversity in philosophical perspective does not 


counteract an external reality. In other words, “the argument should not be about which 


paradigm is superior, but rather the best to achieve the research aims” (Jennings, 2001, p.135). 


As such, while researchers are advised to remain loyal to their chosen paradigm throughout 


their study (Kuhn, 1996), depending on the nature of their inquiry, there may be scope to adapt 


the nature of the investigation if a ‘multiparadigm and/or ‘meta-triangulation’ approach proves 


consistent with the aims of the research  (Lewis and Grimes, 1999).  


Accordingly, in clarifying the sentiment behind epistemology (i.e., the scholar’s relationship 


to the phenomena under investigation), philosophers focus on one core question: How do we 


know what we know? A range of answers to this question emerges from different schools of 


thought (Corry et al., 2019; Easterby-Smith et al., 2012), with this discussed at length later in 
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this chapter. Similarly, ontology (i.e., the nature of reality) is relative, shaping both the research 


epistemology and subsequent deployment of research methods. The discourse surrounding 


methodological approaches typically centers on the differences between inductive and 


deductive reasoning, with deduction drawing from theory to identify ‘reality.’ Theoretical 


foundations are therefore tested to explain cases consistent with common rules. Conversely, 


inductive reasoning involves developing conclusions from a range of phenomena experienced 


as reality (Saunders, Lewis and Thornhill, 2007). To this end, Easterby-Smith (1995) contends 


that cognizance of how philosophical foundations serve to shape research design is crucial, 


with this capable of encouraging researchers to i) make informed decisions regarding 


methodological approach; ii) evaluate the range of research design choices and strategies 


consistent with their research aim; and iii) adapt assumptions regarding research design in order 


to increase the likelihood of generating meaningful results. With this in mind, the core 


foundations shaping paradigmatic choice are discussed in greater depth in the following 


sections.  


ONTOLOGICAL AND EPISTEMOLOGICAL POSITION 


The perspectives and presumptions shape the approach underpinning any study regarding the 


nature of ‘reality’ held by the researcher (Easterby-Smith et al., 2012). For example, research 


ontology is determined by how the researcher views reality (alongside the world around them 


more generally) and is primarily concerned with understanding the core question of ‘what is 


real? (Denzin & Lincoln, 2000). Thus, ontological discourse is principally contingent upon 


whether the researcher holds an objective or subjective perspective on the nature of reality, 


shaped by their position on whether social entities are objective with external reality to social 


actors, or consider social constructions from the perspective of focal social actors (Bryman & 


Bell, 2005).   


 


Ontology and epistemology are often intertwined, with one’s ontological stance normally 


shaping subsequent epistemological assumptions and overall research positioning (Cope, 


2003). For example, a researcher’s epistemological position stems from their central 


philosophical perspective on ‘how’ knowledge is generated and developed, alongside whether 


a given approach to knowledge creation is considered robust and acceptable within a given 


discipline (Audi, 2010). Therefore, research epistemology is driven by a context-cognizant 


desire to understand how knowledge is created, which helps researchers identify the type of 


‘proof’ required to ratify it (Eriksson & Kovalainen, 2015). Accordingly, epistemology shapes 
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research design, influencing how researchers explore reality, truth, and human nature, and 


knowledge creation is determined in part by the researcher-subject interface (Gioia, Corley & 


Hamilton, 2013).  


 


Two core positions dominate discourse regarding how researchers can generate empiricism and 


rationalism (Benton & Craib, 2010). First, a rationalist view is typically aligned with a 


positivist approach, favoring ontological objectivity, alongside hypothesis testing and 


verification, and is often concerned with the pursuit of generalizability thanks to its preference 


for large, representative samples (Easterby-Smith et al., 2012). Second, on the other hand, 


empiricism is underpinned by participant sense-making (Gioia & Pitre, 1990), echoing the 


interpretive view that both knowledge and reality are fundamentally socially constructed 


(Berger & Luckmann, 1991). As such, research underpinned by empiricism focuses on the 


interpretation of data via dialectic and hermeneutic means (Laverty, 2003), allowing 


researchers to achieve greater personal insight into phenomena by drawing upon descriptive 


data in-depth and in detail (Easterby-Smith et al., 2012). Therefore, the research framed by an 


empiricist approach typically draws from smaller sample sizes to attain a subjective 


understanding of phenomena under investigation (Fleetwood & Ackroyd, 2004). 


Unfortunately, this often results in findings that cannot be easily generalized, with results 


instead capable of developing a broad understanding of the research context under investigation 


(Easterby-Smith et al., 2012).  


 


As such, due to the multi-faceted nature of the hospitality and tourism industry and research 


conducted therein, no single study can exhume its nuanced characteristics in a complete or 


absolute manner. Therefore, the debate begins at an epistemological level, with quantitative 


and qualitative scholars ignoring the other point-of-view (Easterby-Smith et al., 2012). 


However, contemporary scholarship demands that scholars ignore this adversarial view of 


research philosophy, with a more holistic and balanced approach encouraged across the context 


of hospitality and tourism research (Olya et al., 2018). Instead, hospitality and tourism 


scholarship has progressed, encouraging the widespread adoption of various perspectives and 


recognizing the value of studies approaching similar research problems from different 


philosophical underpinnings. Further, no steadfast rules dictate the most suitable paradigm 


within a given discipline, with decisions concerning approach underpinned by the subjective 


interpretation of which research philosophy best reflects the research questions and scope. 
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Nevertheless, the formula’s characteristics under investigation should shape research design 


while echoing the researcher’s philosophical perspective (Gioia & Pitre, 1990). To better 


understand the different sides of this argument, this chapter introduces the most dominant 


philosophical stances in hospitality and tourism research, namely: positivism and post-


positivism; interpretivism/social constructivism; and pragmatism (Khoo-Lattimore et al., 


2019). The following sections discuss the key characteristics and philosophical assumptions 


inherent within these paradigms 


POSITIVISM & POST-POSITIVISM 


Popularized by the French philosopher Auguste Comte, the positivist paradigm first rose to 


prominence during the Age of Enlightenment, with this period characterized by nascent 


attempts at increasing the breadth with which scientific principles were applied in the hope of 


better understanding the social world (Crotty, 1998; Scotland, 2012). However, while still 


rooted in the principles of the natural sciences (Savin-Baden & Howell Major, 2013), 


positivism has nevertheless found contemporaneous favor with tourism and hospitality 


scholars, with recent work demonstrating the benefits of the precise, measurable data typically 


collected by those adopting this stance. Core to positivism is belief in a singular, sovereign 


‘truth’; this is used to shape subsequent attempts to explain phenomena by developing and 


testing hypotheses. Accordingly, research undertaken from a positivist perspective contends 


that reality is independent and external, with its many parts open to objective measurement 


(Saunders et al., 2012). Further, the positivist paradigm dictates that individual values, biases, 


and beliefs are incapable of altering any robustly conducted study results due to this objective 


view of ‘reality (Guba & Lincoln, 1998). As a result, positivist research contends that 


knowledge is unearthed, not manufactured or interpreted, with measured and measurable facts, 


propositions, and hypotheses core to knowledge creation (Savin-Baden & Howell Major, 


2013).  


 


Given such philosophical foundations, realism serves as the core ontological assumption 


shaping a positivist approach to research (Crotty, 1998). Realism is steadfast in its belief that 


researchers are independent of objects or phenomena under investigation, consistent with 


positivism’s epistemological assumption, which contends that knowledge can only be derived 


from observable (Easterby-Smith et al., 2012). However, the complete delineation between 


researcher and phenomena under study is difficult to achieve within the context of social 


science research, with this leading to the emergence of what has contemporaneously been 
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termed a post-positivist approach to research. Post-positivism is grounded in many of the same 


assumptions as positivism regarding the nature of reality and recognizes the inherent (and often 


unintended) relationship between researcher and subject that emerges within much social 


science research in practice. Accordingly, post-positivism questions the concept of the absolute 


truth and objective knowledge when dealing investigating human behaviors (Easterby-Smith 


et al., 2012). Research undertaken from a post-positivist perspective is deterministic, with an 


emphasis placed on identifying sources of causality, yet there is also a reductive undercurrent, 


with emphasis placed on developing testable hypotheses and proposition from which to 


develop knowledge (Creswell & Plano Clark, 2011; Teddlie & Tashakkori, 2009). As such, 


while post-positivists also contend that reality is objective, observable and measurable, 


emphasis is placed on conducting hypothetic-deductive research which balances theoretical 


underpinnings (for hypotheses development) with statistical analysis (with results used to 


either challenge or corroborate theoretical bases) (Creswell & Plano Clark, 2011; Teddlie & 


Tashakkori, 2009).  


 


However, while capturing an ‘observable and measurable reality remains the core goal, post-


positivism also contends that researchers are not value-free. As such, research undertaken from 


a post-positivist perspective allows scholars to openly reflect on any inherent assumptions and 


biases which have held the potential to shape research design, methods, and findings (Schurr, 


2007). Regarding ontology, critical realism remains the most popular guise for post-positivism 


within the context of social science research. Schurr (2007, pp.165-166) defines this 


perspective as one where “...reality exists in time and space independent of the human mind, 


maybe observed, and is more enduring than our perception of it”. Table 2 shows key 


differences between post-positivist and positivist philosophical stances.  


 


Assumptions Positivism Post-Positivism 
Ontology Naive realism – A comprehendible reality 


is assumed to exist, driven by natural laws 
and mechanisms. 


Critical realism – Reality is flawed human 
intellectual mechanisms and the 
fundamentally intractable nature of 
phenomena. Reality exists independently. 


Epistemology Dualist/objectivist – The investigator and 
the investigated ‘object’ are assumed to be 
capable of studying the object without 
influencing it or being influenced by it. 
Reality is known through objective 
findings, evidenced in internal and 
external validity. 


Modified dualist/objectivist –Dualism is 
neglected. Objectivity is an ideal. Emphasis is 
on external objectivity, e.g., editors. We come 
to know reality by going beyond truth and 
falsification concepts to seek deeper, possibly 
subjective understanding – pragmatic-critical 
realism. 


Methodology Experimental/manipulative – Hypotheses 
are proposed subject to empirical testing. 
Potential confounding conditions must be 


Modified experimental/manipulative –
Emphasis is placed on ‘critical multiple’ 
(triangulation as a way of falsifying 
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controlled to prevent the improper 
influence of outcomes (e.g., experimental 
manipulations). 


hypotheses). There is also a falsification of 
hypotheses and may include qualitative 
methods. Weight internal and external validity 
yet creating raw data to interpret. 


Table 2: Positivism and Post-Positivism paradigms  


Source: Adapted from Easton, 2002; Guba & Lincoln, 1994; Schurr, 2007. 


Thus, some argue that a true positivist approach can be achieved within social science research, 


particularly regarding reality serving as a singular, objective, and/or universal truth 


underpinned by empirical fact (Hudson & Ozanne, 1988). Accordingly, post-positivist 


paradigms are increasingly used in response. To this end, Ackroyd and Fleetwood (2000) 


contend that positivism assumes that causal relationships between variables can be confirmed 


and identified mathematically, whereas post-positivism contends that our understanding of 


reality is probabilistic. As such, within post-positivist research, emphasis is placed on 


challenging null hypotheses instead of hypothesis verification (Harris, 2008).  


Nevertheless, despite the enduring popularity of positivism, alongside the ever-increasing 


deployment of post-positivist perspective, a counterpoint favoring cognizance of context and 


individual interpretation is also established within hospitality and tourism research: 


interpretivism. Also known as social constructivism, the relevance of this philosophical 


approach to social science research fully emerged in the mid-20th century (Cohen et al., 2011; 


Easterby-Smith et al., 2012), with emphasis placed on a desire to unearth empirical accounts 


of phenomena through the lived experience of research subjects (Hall & Nordqvist, 2008). 


Accordingly, research undertaken from an interpretive perspective differs from positivist and 


post-positivist viewpoints in contending that reality is socially constructed “through action and 


interaction” (Orlikowski & Baroudi, 1991, p.14). Characteristics of this philosophical position 


are discussed further in the following section.  


SOCIAL CONSTRUCTIVISM/INTERPRETIVISM 


In contrast to positivist and post-positivist approaches, the ontological assumptions 


underpinning social constructivism stem from relativism (as opposed to realism) (Cohen et al., 


2011). Therefore, research undertaken from this perspective believes in a subjective reality, 


with interpretations therein likely to be distinct from person-to-person and shaped by individual 


value systems, experiences, biases, and social strata (Myers, 2020; Scotland, 2012). With 


regards to epistemology, a social constructivist perspective contends that knowledge 


underpinned by cultural characteristics and influenced by experiences derived at both an 


individual and societal level across social contexts, with meaning interpreted cognisant of both 
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one’s past experiences and one’s current conceptualization of ‘the world’ (Crotty, 1998; 


Scotland, 2012). As such, research undertaken from a social constructivist perspective is 


characterized by cognizance of the strong relationship between researchers, participants, and 


phenomena under study (Myers, 2020). Therefore, this interpretive approach to social science 


research accounts for diverse perspectives, recognizing that individuals interpret events 


differently, with this likely to impact the generation of knowledge in the process. Accordingly, 


social constructivism acknowledges that interpretations of reality are flexible and complicated, 


with knowledge typically generated via inductive reasoning (Easterby-Smith et al., 2012).  


Regarding methodology, social constructivism encourages scholars to develop theories or 


patterns of meaning instead of building upon or testing extant theories. Therefore, the 


deployment of research methods that allow the gathering, thematic analysis, and interpretation 


of narrative data is key (Myers, 2020; Teddlie & Tashakkori, 2009). Further, eschewing 


reductionism, interpretivism research welcomes diverse input, with multiple viewpoints used 


to develop a socially constructed overview of phenomena (Creswell & Plano Clark, 2011). 


According to a recent systematic literature review of the use of philosophical paradigms in 


hospitality research, studies were undertaken from a positivist perspective rarely explicitly 


outline their philosophical stance (Khoo-Lattimore et al., 2019). However, those employing a 


social constructivist approach are often more likely to signpost the interpreted nature of results 


and justify methodological choices (e.g., Dubois et al., 2017; Hunter & Suh, 2007; Podoshen, 


2013; Weiler & Yu, 2007).  


Despite being the most popular philosophical stances, positivist and post-positivist approaches 


are typically viewed as sitting at the opposite ends of the spectrum of research philosophy from 


social constructivism/interpretivism (Easterby-Smith et al., 2012; Teddlie & Tashakkori, 


2009). To this end, Table 3 illustrates characteristic differences between post-positivist and 


social constructivist research philosophies.  


 


 Post-Positivism  Social Constructivism  
Ontology  Singular reality, perceptible and 


fragmented 
The manifold reality, socially created 
and comprised of all parts 


Epistemology  Independence between researcher and 
subject 


Researcher and participant inherently 
interact, shaping the process 


Human Interest  Irrelevant and inconsequential Core to developing research questions  
Explanations  Causality is key  The exploratory, general understanding 


is sought 
Research progresses 
through  


Hypotheses and deduction  Induction–rich, deep data is gathered in 
order to improve general understanding. 
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Concepts  Must be operationalized in order to f 
facilitate measurement  


Must recognize multiple perspectives  


Units of analysis  Straightforward and concise It can be complex and holistic  


Generalization through  Statistical probability  Theoretical abstraction  
Sampling requires  Large, randomized samples  Smaller, illuminative samples  


Table 3: Post-Positivism and Social Constructivism  
Source: Easterby-Smith, Thorpe and Jackson, 2012, p. 24; Teddlie and Tashakkori, 2009, p. 86).  


 


As such, while positivism and post-positivism dictate that an objective ontological position 


contends that reality is independent of observation or social interaction and that ‘reality is 


derived via the discovery of absolute truths, the subjective ontology underpinning social 


constructivism contends that reality is shaped by individual cognitive processes and normative 


social influences (Denzin & Lincoln, 2000). Accordingly, interpretivism suggests that ‘truths’ 


cannot be objective within social science research as individuals prescribe ‘meaning’ to 


phenomena due to a range of notional antecedents (Crotty, 1998). Thus, the reality is perceived 


as socially constructed through human interaction, with meaning developed instead of 


discovered (Guba & Lincoln, 1998). Thus, multiple studies tackling a research problem from 


a subjective ontology are likely to arrive at different outcomes (Bryman & Bell, 2015). The 


fundamental differences between objective and subjective notions of reality highlight the 


complicated nature of ontology and epistemology in shaping one’s research approach, with 


cognizance of this crucial in ensuring the deployment of suitable research design and 


methodological choices.   


However, despite the enduring paradigmatic debate between post-positivist/positivist and 


social constructivist/interpretivist researchers, some contemporary scholars challenge the 


polarisation of research along philosophical lines. In doing so, there is recognition that 


philosophical polarity is neither productive nor meaningful, with emphasis placed on proposing 


that research can be qualitative or quantitative or both depending on circumstance and context 


(Bryman, 2006; Crotty, 1998; Ercikan & Roth, 2006). As paradigmatic singularity can limit 


research scope (Deshpande, 1983), greater dialogue between proponents of different research 


paradigms may be capable of progressing social science research on the whole (Cohen et al., 


2011). Cognisant of this, one such balanced contemporaneous paradigm is the ‘pragmatist’ 


approach. 


PRAGMATISM 


The contemporary notion of pragmatism emanates from Charles Peirce, William James and 


John Dewey (Cherryholmes, 1992). It considers “efficacy in practical application” (Honderich, 
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2005, p.747), contending that truth is determined simply by what “works” practically and most 


effectively (Honderich, 2005). Philosophically, pragmatism is characterized by a compromise 


between realism and relativism (Easterby-Smith et al., 2012; Visser, 2019). Pragmatists believe 


knowledge emerges from a range of specific outcomes, with this not necessarily shaped by 


antecedences. However, they do not believe that there are “predetermined frameworks” that 


form truth and knowledge (Easterby-Smith et al., 2012, p. 32). Therefore, researchers adopting 


a pragmatist philosophical perspective can draw upon various approaches to understand a 


research problem (Maarouf, 2019).  


In contrast to both positivism and social constructivism that conceive of a value-free and value-


bound standpoint of inquiry respectively (Teddlie & Tashakkori, 2009), for pragmatists, human 


action and interaction shape the scholarly pursuit of description, theory, explanation, and 


narrative (Cherryholmes, 1992; Kaushik & Walsh, 2019). Further, philosophical pragmatists 


challenge the distinction between objectivity and subjectivity, contending that epistemology is 


fluid, existing on a continuum instead of characterized by polar diversity (Maarouf, 2019). 


Methodologically, the pragmatist approach does not favor inductive or deductive reasoning 


alone. Instead, it contends that research projects fall within the inductive-deductive research 


cycle at various points (Baggio, 2019; Teddlie & Tashakkori, 2009). Accordingly, as a practical 


alternative to core methodological issues, abduction is used to support a process of inquiry that 


assesses previous inductive results (Morgan, 2007). At the abduction stage, the goal is to 


explore the data, identify patterns, and develop plausible hypotheses via robust categorization. 


Therefore, from a pragmatist perspective, deduction aims to build logical and testable 


hypotheses based upon plausible premises, with induction used to approximate the truth while 


recognizing that researchers’ beliefs shape scholarly inquiry (Teddlie & Tashakkori, 2009). 


This abductive approach to reasoning is commonly employed when integrating qualitative and 


quantitative methods in sequential designs (Baggio, 2019; Morgan, 2007).  


Pragmatists view their relationship to the research process as inter-subjective instead of 


subjective or objective (Teddlie & Tashakkori, 2009), with knowledge capable of being 


generated through any number of methodological approaches (Morgan, 2007). As a result, 


pragmatism also values the transferability of knowledge through research to other settings 


instead of seeking generalisability (positivism/post-positivism) or contextual-dependability 


(interpretivism/social-constructivism) (Morgan, 2007). Thus, epistemologically, the 


pragmatist perspective does not consider research processes as objective or subjective, but 







11 
 


instead inter-subjective, with knowledge generated through combined actions associated with 


various methodological approaches (Morgan, 2007). Therefore, the methodological 


assumption underlying the pragmatist approach acknowledges the usefulness of qualitative and 


quantitative methods, relating the decision to use either or mix them in response to research 


questions (Creswell, 2014; Teddlie & Tashakkori, 2009). Such a collective approach to data 


collection allows selecting the most appropriate methods to build knowledge based on the 


research questions (Creswell, 2009; Morgan, 2007). Accordingly, adopting a pragmatist 


approach enables researchers to capitalize on numerical and narrative data (Johnson et al., 


2007; Teddlie & Tashakkori, 2009).  


Again, concerning a recent systematic literature review of the use of philosophical paradigms 


within tourism and hospitality studies (Khoo-Lattimore et al., 2019), pragmatism is explicitly 


identified in several recent studies (e.g., Azer, 2018; Hanna & Rowley, 2015; Pansiri, 2006; 


Ryan & Gu, 2010). For instance, in a study exploring forms and triggers of negatively-valenced 


influencing behavior (NVIB) and the impacts on other actors in online review settings, Azer 


(2018) employed a pragmatist approach for multiple reasons. First, given that philosophical 


pragmatism acknowledges that human action and interaction underpin the development of 


descriptions, theories, explanations, and narratives (Cherryholmes, 1992), this approach was 


consistent with investigating a new concept (NVIB) overlooked by literature (Azer and 


Alexander 2018). Therefore, to conceptualize its forms and identify its triggers, it was 


necessary to explore how customers engage in NVIB (human actions and interaction values) 


then proceed with explanations and narratives that provide relevant descriptions and theories. 


Second, epistemologically, the pragmatist approach does not view a research process as 


objective and subjective, but rather as inter-subjective (Morgan, 2007); Azer’s (2018) work 


involved two studies; the first explored NVIB and the second measured its impact (Azer and 


Alexander 2020). When combined, the individual components of this research process would 


be positioned at the two opposite poles of subjectivity and objectivity. As such, by instead 


viewing this process as inter-subjective, knowledge could be generated by combining multiple 


– hitherto incompatible - methodological approaches (Morgan, 2007). Finally, as the 


pragmatist approach is not restricted to induction or deduction, an abductive inquiry process 


enabled the exploration of NVIB as a new concept to identify its forms and triggers before 


developing hypotheses to measure its impact (Azer, 2018).  
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CONCLUSIONS & RECOMMENDATIONS 


This chapter has discussed the characteristics of the most commonly adopted philosophical 


stances within social science research, including hospitality and tourism studies. By way of 


conclusion, Table 4 (below) offers a summary of the philosophical approaches discussed 


throughout this chapter. 


 
Post-Positivism/Positivism ▪ The researchers fail to reject hypotheses  


▪ Post-positivistic claims often involve testing existing 
theories 


▪ Knowledge is informed by data 
▪ Demonstration of causality is an aim 
▪ Objectivity is a must 


Social Constructivism ▪ Meanings are phenomenologically constructed  
▪ Making sense of surroundings based on perspective  
▪ Research is conducted via inductive approaches and 


analyzed by using thematic analysis 
▪ Subjectivity is crucial 


Pragmatism ▪ Researchers are free to choose methods that match the 
requirements of the inquiry. 


▪ Pragmatists use a range of methods to understand the 
research problem 


▪ The truth does not have to be objective or subjective, 
rather inter-subjective 


▪ Pragmatism enables the researcher to use multiple 
methods. 


Table 4: Post-Positivism, Social Constructivism and Pragmatism based on Creswell 


(2009, p. 7-12). 


 


Accordingly, the underpinning research philosophy adopted for any research project inherently 


shapes the methodological approach, data collection methods adopted, and analysis techniques 


deployed. Further, it holds the potential to influence how findings are presented, with an 


interpretive approach incorporating a degree of reflection and reflexivity into presenting 


results. It is recommended that researchers go beyond strict objective or subjective perceptions, 


which may lead to the polarisation of research, consequently, less productive and meaningful. 


It would be better to think broadly try to choose the philosophical stance that best matches their 


inquiry. Dialogue between different research paradigms and their proponents is also 


recommended. A collective approach toward paradigms that advocate against research polarity 


or philosophically resist the incompatibility issues is necessary to select the most appropriate 


methods that can build knowledge based on the research questions. To this end, with 
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philosophy firmly in mind, the following chapters go into greater detail with regards to specific 


methodological approaches to undertaking hospitality and tourism research.   
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Pragmatism Q1. Research paradigm and philosophical underpinning 

1. Which of the does not describe the philosophical underpinning of Positivism paradigm

a) Knowledge is considered empirical and quantifiable.

b) reality is objective

c) Reality is observable 

d) Reality is subjective

2. Which of the following statement best defines the post-Positivism paradigm?

a) Reality can only be approximated due to limitations in human understanding and biases

b) Reality can only be approximated due to limitations in human understanding and technology

c) Research is about falsification rather than verification

d) Understanding reality is always partial and mediated by our experiences

3. Which of the following statement is true about constructivism paradigm

a) Reality is multiple and co-created by people

b) Qualitative methods are used to explore individual perceptions

c) Quantitative methods are used to explore individual perceptions

d) Understand the complex reality from individual’s standpoint 

4. March the following epistemological underpinning with their correct research paradigm

	Knowledge is practical and should be judged by its usefulness.

Pragmatism





findings are considered probabilistic rather than absolute truths

Post-Positivism





Knowledge is socially constructed, but also ideological

Critical Theory





Positivism

Knowledge is gained through sensory experience and observation







5.  March the following ontological underpinning with their correct research paradigm

reality exists, but our understanding of it is always partial and mediated by our experiences time

Post-Positivism



reality is shaped by social, political, and cultural forces that evolve over time

reality is shaped by social, political, and cultural forces that evolve over time

there is a single reality independent of our perceptions.

Critical Theory

Positivism

Interpretive 

multiple realities exist, shaped by individuals' perspectives and cultural context

Pragmatism
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LITERATURE REVIEW

What is a Literature Review?

A literature review is a comprehensive and critical summary of previous research on a particular topic. It serves multiple purposes: it provides an overview of existing knowledge, identifies gaps in the current research, and establishes a framework for the study by situating it within the broader academic conversation. A well-conducted literature review ensures that the researcher is aware of what has already been studied, helps refine the research question, and supports the development of a conceptual or theoretical framework.

In educational leadership and policy studies, the literature review is crucial for understanding existing theories and practices, comparing different leadership models, and determining which strategies have been most effective in different educational contexts.

1.1 Process Involved in Conducting a Literature Review

The literature review process can be broken down into several structured steps:

a) Define the Research Problem or Question

Start by clearly defining the research problem or question that guides the review. This helps focus the literature search on relevant topics and ensures that the review is directly aligned with the objectives of the study. Write a clear and concise research question or problem statement that will guide your literature review. Example: "How does distributed leadership influence teacher collaboration and student outcomes in public high schools?"

b) Search for Relevant Literature

Conduct a comprehensive search of academic databases, journals, books, and other sources to gather relevant studies, theories, and publications related to the research topic. The goal is to find high-quality and up-to-date studies. Use databases such as Google Scholar, JSTOR, PubMed, ERIC, and others to find peer-reviewed articles and books. Focus on keywords, such as "distributed leadership," "teacher collaboration," and "student outcomes." Example: Search for research articles on leadership styles, teacher collaboration, and their effects on student performance within the context of public schools.

c) Organize and Evaluate the Literature

Once the relevant literature is collected, organize the studies based on themes, theories, or chronological order. Critically evaluate the relevance, credibility, and contributions of each source. Read through each study and categorize it based on its relevance to your research question. Identify the key findings, methodologies, and theoretical frameworks used in each study. Example: Categorize studies into themes such as "leadership models," "teacher collaboration," and "student outcomes," and assess whether each study contributes valuable insights to these areas.

d) Identify Gaps in the Literature

As you evaluate the literature, look for gaps, inconsistencies, or areas that have been understudied. Identifying these gaps will help you justify the need for your own research and formulate new research questions. Summarize the key findings and highlight areas where research is lacking. Note whether previous studies have failed to address certain variables or if there are contradictory findings. Example: You might discover that while there is extensive research on leadership styles, very few studies have focused on the relationship between distributed leadership and teacher collaboration in rural schools.

e) Develop a Conceptual or Theoretical Framework

Based on the literature, construct a conceptual or theoretical framework that explains the relationships between key concepts in your study. This framework will guide your research design and analysis. Use the theories and models found in the literature to develop a framework that outlines how your research variables are connected. Example: A theoretical framework for the research question could link distributed leadership to teacher collaboration, mediated by school culture, with the outcome being improved student performance.

f) Write the Literature Review

Begin writing the literature review by summarizing and synthesizing the relevant studies. Discuss how each study contributes to your understanding of the research problem, how they relate to each other, and where your research fits in. Ensure the review flows logically, moving from broader discussions to specific studies and concepts. Structure the literature review by grouping similar studies and making connections between them. Make sure to critique the studies and not just summarize them. Example: Begin by discussing broad theories of leadership in education, then move to specific studies on distributed leadership and teacher collaboration, and finally, highlight the gaps and limitations that your study will address.

g) Cite and Reference All Sources

Properly citing and referencing all the sources you have used is crucial to avoid plagiarism and provide credit to the original authors. Follow the citation style required by your institution or discipline (e.g., APA, MLA, Chicago). Ensure that all sources are correctly cited both in-text and in your reference list according to the required style guide.

h) Revise and Finalize the Review

After completing the first draft, revise and refine the literature review. Ensure that it is coherent, logical, and directly aligned with your research problem. Check for clarity, conciseness, and consistency. Review the organization of the review, check for grammar and style, and ensure that all key points are well supported by the literature. After drafting, review whether the literature you included fully addresses your research problem and whether there are any gaps in the synthesis of findings.

1.2 Methods for Reviewing Literature

Reviewing literature is a structured process that involves systematically identifying, evaluating, and synthesizing relevant academic sources. Different methods of reviewing literature can be used depending on the research goals, scope of the review, and the nature of the field. Below are the most commonly used methods for reviewing literature:

a) Narrative Review

A narrative review is a traditional approach that provides a broad overview of the topic by summarizing and synthesizing the findings from various studies. It is often used to give background information, highlight key themes, and present the historical development of a particular field.

· Process:

i. Select relevant literature based on the research question.

ii. Summarize key findings, trends, and debates in the literature.

iii. Synthesize the information to present a coherent overview.

b)  Systematic Review

A systematic review is a highly structured method that follows a rigorous protocol to identify, appraise, and synthesize all relevant studies on a specific research question. It is often used in fields like healthcare and education to assess the evidence on a particular intervention or theory.

· Process:

i. Formulate a clear research question.

ii. Define inclusion and exclusion criteria for studies.

iii. Search multiple databases using a predefined search strategy.

iv. Screen and assess the quality of the studies.

v. Synthesize the results.

c) Meta-Analysis

Meta-analysis is a quantitative method for reviewing literature, where the results from multiple studies are statistically combined to produce a single conclusion about the effect of a particular variable or intervention.

· Process:

i. Identify studies that report on the same outcome variable (e.g., student achievement).

ii. Extract the statistical data from each study (e.g., effect sizes).

iii. Use statistical techniques to combine the results and determine an overall effect.

d) Scoping Review

A scoping review is used to map the key concepts, theories, and types of evidence available on a particular topic. It is typically broader in scope than a systematic review and is used to identify gaps in the literature and inform future research.

· Process:

i. Identify a broad research question.

ii. Search relevant databases and sources for studies.

iii. Chart the data from the studies.

iv. Summarize and present the main findings.

e) Integrative Review

An integrative review synthesizes both qualitative and quantitative research on a specific topic. It allows for a more comprehensive understanding by combining diverse methodologies and perspectives.

· Process:

1. Define the research problem and objectives.

2. Search for both qualitative and quantitative studies.

3. Critically appraise and synthesize the findings.

4. Provide an integrative summary of the topic.



f) Critical Review

A critical review evaluates and interprets existing literature with a focus on questioning assumptions, methodologies, and conclusions. This method aims to go beyond summarization by offering a critique and identifying potential flaws or limitations in the literature.

· Process:

1. Select key studies in the field.

2. Critically evaluate the theories, methods, and results of these studies.

3. Discuss the strengths, weaknesses, and potential biases in the literature.

4. Offer insights for future research.

g) Umbrella Review

An umbrella review, also known as a review of reviews, compiles the findings from multiple systematic reviews and meta-analyses to provide an overarching summary of the evidence.

· Process:

i. Identify existing systematic reviews and meta-analyses on the topic.

ii. Synthesize the conclusions of these reviews.

iii. Present a comprehensive summary of the highest-level evidence.

h) Theoretical Review

A theoretical review focuses on examining the development and application of theories within a specific field. It explores how theories have been used to explain phenomena and evaluates their relevance and applicability.

· Process:

i. Identify key theories in the literature related to your research topic.

ii. Critically analyze how these theories have been applied and developed over time.

iii. Assess the strengths, limitations, and gaps in the theoretical approaches.
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Quantitative Research Design

Research within the positivist/post-positivist paradigm is mainly quantitative which is based on quantity or amount. Quantitative research has traditionally been considered as the conventional mode of inquiry. Quantitative research uses designs, procedures, and measures that yield discrete numerical or quantifiable data.  Data is presented in numbers, charts, tables, that has convincing visual impression. The quantitative approach follows several logical and distinct steps that include: identification and statement of research problem, formulation of research problem, stating the hypothesis, specifying the methodology to be used which includes-design, target population and sample, data collection procedures, testing the hypothesis using appropriate statistical tests and making appropriate conclusions, inferences or generalizations to the population based on the findings of the study. These were discussed in chapter three. Common quantitative designs are Experimental, Ex Post Facto and Survey

Principles of quantitative Research design

Quantitative research design is guided by several core principles that ensure rigor, validity, and reliability in the study. Here are the key principles:

1. Objectivity:Research should remain free from bias, and data collection and analysis should be conducted impartially.

2. Reliability: The consistency and stability of measurement across time, instruments, or observers. Reliable results can be replicated under similar conditions.

3. Validity:The degree to which a study accurately measures what it is intended to measure. Validity can be internal (causal relationships) or external (generalizability).

4. Generalizability: The extent to which findings from a sample can be applied to the larger population.

5. Replicability:The ability of other researchers to repeat the study under the same conditions and obtain similar results, confirming the findings.

6. Control and Manipulation:Quantitative research often involves controlling extraneous variables and manipulating the independent variable to observe its effect on the dependent variable.

7. Causality:The design should aim to establish cause-and-effect relationships, particularly in experimental research.

8. Measurement Precision:The use of precise and accurate measurements to capture the variables being studied.

9. Ethical Considerations:Research should be conducted ethically, ensuring participants’ rights are respected, including confidentiality, informed consent, and protection from harm.
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CLASSIFICATION OF RESEARCH DESIGNS 

Quantitative Research designs can generally be classified as  

Exploratory Studies:

Are undertaken when relatively little is known about something e.g. characteristics of women/men who enroll for a PhD course

In this study there are no clearly delineated IV and DV and there are no categories within which to classify what one sees

However, the researcher may have few, if any guidelines to help determine what is





Contd…

important, whom to interview or what leads to follow

It is conducted because a problem has not been clearly defined as yet, or its scope is as yet not clear.

It allows the researcher to familiarize him/herself with the problem or concept to be studied

The research plan is more open than in other kinds of research

May not be used for decision making





2. Descriptive Studies (What is Going on?)

Aims at describing phenomena. However, the nature of description differs considerably from exploratory (WHY)

Descriptive is much more structured. It focuses on relatively few dimensions of a well defined entity (delimit) and measures these dimensions systematically and precisely, usually with detailed numerical descriptions
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Information is gathered from a set of cases that are carefully selected so that the researcher can generalize findings





3. Explanatory Studies  (Why is it going on) 

Aims at testing relationships because they seek to answer to problems and hypotheses. 



NB: 

a) Since all research involves description at some level, the primary difference between descriptive and explanatory studies lies in the scope of description.
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b) Purely descriptive research operates at a lower level  of description by merely seeking information about isolated variables whereas explanatory research goes beyond this step to a description of relationships among variables



c) Descriptive aims at establishing relationships  so that you can predict while explanatory involves developing causal explanations











WHAT IS THE DIFFERENCE BETWEEN CORRELATION AND CAUSATION? Post your reflection in the forum and comment on two of your classmates comments 





Other Categories of research designs 

1. Time of data collection – cross-sectional and longitudinal (this can be trend, cohort and panel)

2. Research setting – non-contrived (natural environment) where events normally occur e.g. surveys and experiments and contrived (creation of an artificial environment)

3. Exploration versus conclusive (formality)

4. Case and representative studies (numbers)

5. Qualitative, Quantitative studies and Mixed Methods (narrative vs. numerical descriptions)





ASSIGNMENT

WHAT IS THE PLACE OF BASIC, ACTION AND APPLIED RESEARCH  IN THIS IN THE TWO CATEGORIZATION OF RESEARCH DESIGN









DEFINITION OF RESEARCH DESIGN



Research designs are plans and procedures for research that span the decisions (use of logic) from broad assumptions to detailed methods of data collection and analysis.

Research designs deals with a logical problem and not a logistical problem (Yin, 1989,p.29)

A Research designs asks: what evidence do I need to collect not which instruments do I need to collect data. It is therefore wrong to equate a design to methods by which data are collected.
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The selection of a research design is determined by:

The worldview assumptions (philosophical worldview)  the researcher brings to the study

Methods of data collection, analysis and interpretation

The nature of the research problem or issue being addressed
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4. The researchers personal experiences

5. The audiences for the study



NB: The approach to research (design) involves philosophical assumptions as well as distinct methods or procedures. Therefore, design involves intersection of philosophy, strategies of inquiry and research methods (Creswell, 2009) as shown in the figure below





Interrelation of research design

.











Philosophical Worldviews

Social-constructivists

Post-positivist

Pragmatism

Selected strategies of Inquiry

Qualitative e.g. ethnography

Quantitative e.g. survey

Mixed methods strategies e.g. sequential

Research Methods

Research Questions, Data collection, data analysis, interpretation, write-up, validation etc





Qualitative Research

It is a means for exploring and understanding the meaning individuals or groups ascribe to a social or human problem

Those who engage in this form of inquiry support a way of looking at research that honors an inductive style, a focus on individual meaning and importance of rendering the complexity of a situation





Quantitative Research

It is a means for testing objective theories by examining the relationship among variables

Those who engage in this form of inquiry have assumptions about testing theories deductively, building in protections against bias, controlling for alternative explanations and being able to generalize and replicate findings





Mixed Method Research

This is an approach to inquiry that combines or associates both qualitative and quantitative forms

It uses both approaches in tandem so that the overall strength of a study is greater than either qualitative or quantitative







REVISION QUESTIONS

What are the characteristics of Qualitative, Quantitative and Mixed Methods Research



What are the weaknesses and strengths of the three types of research



What are the differences between quantitative and qualitative research
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The researcher not only selects a qualitative, quantitative or mixed methods study to conduct, s/he also decides on the design or model within these three choices. These are referred to as strategies of inquiry.

Strategies of inquiry are types of qualitative, quantitative and mixed methods designs or models that provide specific direction for procedures in a research. The table below summarizes the strategies





QUANTITATVE STRATEGIES



Survey – provides a quantitative or numeric description of trends, attitudes, or opinions of a population by studying a sample of that population (main intention  is to generalize findings). It includes correlational, cross-sectional and longitudinal studies

  Experimental – seeks to determine if a specific treatment influences an outcome. Experiments can be true (Randomization) or Quasi (Non-random)

Causal-comparative (Ex-Post Facto)





ASSIGNMENT



State and explain the types of true and quasi experimental designs



Discuss threats to external and internal validity











THANK YOU
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Exploring Experimental Research: Methodologies, Designs, and 


Applications Across Disciplines 


Sereyrath Em 


Suranaree University of Technology, Thailand 


Abstract 


Experimental research serves as a fundamental scientific method aimed at unraveling 


cause-and-effect relationships between variables across various disciplines. This 


paper delineates the key features of experimental research, including the 


manipulation of variables, controlled conditions, random assignment, and meticulous 


measurement techniques to facilitate causal inferences. It elucidates different 


experimental designs such as randomized controlled trials, true experimental designs, 


quasi-experimental designs, and single-case designs, each tailored to specific research 


contexts. Moreover, the paper expounds on the procedural steps in conducting 


experimental research, emphasizing the importance of methodological rigor from 


study design to result interpretation. Additionally, it delineates the potential threats 


to internal and external validity, highlighting the significance of mitigating 


confounding factors for robust experimental outcomes. Furthermore, the paper 


discusses the timing of pre-tests and post-tests, the intricacies of experiment design, 


and emerging trends such as internet-based experiments and ex post facto research. 


Through a comprehensive examination of experimental research methodologies, 


designs, and applications, this paper aims to provide researchers with a nuanced 


understanding of experimental inquiry across diverse academic domains. 


Keywords: Experimental Research, Causal Inference, Research Designs, Internal Validity, 


External Validity 


Introduction 


Experimental research is a scientific method used to investigate cause-and-effect 


relationships between variables. In experimental research, the researcher manipulates 


one or more independent variables to observe the effect on a dependent variable, 
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while controlling for extraneous variables that could influence the results (Cohen et 


al., 2017; Mattila et al., 2021). 


Key features of experimental research include: 


Manipulation of Variables: The researcher intentionally changes or manipulates one 


or more independent variables to observe the effect on the dependent variable. This 


manipulation allows researchers to assess causality (Van der Stede, 2014). 


Controlled Conditions: Experimental research is conducted under controlled 


conditions to ensure that extraneous variables do not confound the results. By 


controlling for these variables, researchers can isolate the effects of the independent 


variable on the dependent variable (Ross & Morrison, 2013). 


Random Assignment: Participants in experimental research are typically randomly 


assigned to different groups to ensure that each group is similar at the outset of the 


study. Random assignment helps minimize the influence of individual differences and 


biases (Rogers & Revesz, 2019). 


Measurement of Variables: Experimental research involves measuring both the 


independent and dependent variables to assess the relationship between them. Valid 


and reliable measurement tools ensure accurate data collection (Bhandari, 2022). 


Causal Inferences: One of the primary goals of experimental research is to establish 


causal relationships between variables. By manipulating the independent variable 


and observing the effect on the dependent variable while controlling for extraneous 


variables, researchers can make causal inferences about the relationship between the 


variables (Kuang et al, 2020). 


Experimental research is widely used across various fields, including psychology, 


education, medicine, and the natural sciences. It allows researchers to test hypotheses, 


make predictions, and contribute to our understanding of how variables interact and 


influence behavior, outcomes, or phenomena (Leppink, 2019). 


1. Randomized Controlled Trials (RCTs) 
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Source: https://www.simplypsychology.org/randomized-controlled-trial.html 


Explanation: RCTs are experiments where participants are randomly assigned to 


different groups, with at least one group receiving the intervention or treatment being 


studied and another group serving as a control. Random assignment helps ensure that 


the groups are comparable, allowing researchers to make causal inferences about the 


effects of the intervention (Ross & Morrison, 2013).  


Example: A study comparing the effectiveness of two teaching methods for improving 


math skills randomly assigns students to either an experimental group, which receives 


Method A, or a control group, which receives Method B. Math test scores are then 


compared between the two groups to assess the impact of the teaching methods. 


2. Designs in Educational Experiments 


Explanation: This term refers to the various experimental designs used in educational 


research to study the effectiveness of interventions or teaching methods. These 


designs vary in their level of control over variables and their ability to make causal 


inferences (e.g., Chan et al., 2021).   


Example: Experimental designs commonly used in educational research include 


randomized controlled trials, quasi-experimental designs, and single-case designs. 


3. True Experimental Designs 
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Explanation: True experimental designs involve randomly assigning participants to 


different groups and manipulating the independent variable to assess its effect on the 


dependent variable. These designs allow researchers to establish cause-and-effect 


relationships (Ross & Morrison, 2013). 


Example: A study investigating the impact of a new teaching method on reading 


comprehension randomly assigns students to either an experimental group, which 


receives the new method, or a control group, which receives the traditional method. 


Reading comprehension scores are then compared between the two groups. 


4. Quasi-Experimental Designs 


Explanation: Quasi-experimental designs resemble true experimental designs but 


lack random assignment to groups. Instead, participants are assigned to groups based 


on existing characteristics or circumstances (Ross & Morrison, 2013).  


Example: A study examining the effectiveness of a tutoring program for improving 


academic performance might compare the performance of students who voluntarily 


participate in the program (treatment group) with those who do not (control group). 


Since participants self-select into groups, random assignment is not feasible. 


 


Source: https://helpfulprofessor.com/quasi-experimental-design-examples/ 
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5. Single-Case ABAB Design 


Explanation: The single-case ABAB design is a type of experimental design used in 


applied behavior analysis. It involves alternating between baseline phases (A), where 


no intervention is applied, and intervention phases (B), where the intervention is 


applied, to assess its effects (Kazdin, 2021).  


Example: A study investigating the effectiveness of a behavior modification program 


for reducing disruptive behaviors in a student might involve alternating between 


periods of baseline observation (no intervention) and intervention implementation. 


The design allows researchers to assess whether the intervention produces changes in 


behavior. 


 


Source: http://dx.doi.org/10.2147/CIA.S81868 


6. Procedures in Conducting Experimental Research 


Explanation: These are the systematic steps and methodologies followed by 


researchers when conducting experimental research, including designing the study, 


selecting participants, implementing interventions, collecting data, and analyzing 


results (Ross & Morrison, 2013).  
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Example: When experimenting to evaluate the effectiveness of a new teaching 


method, researchers might first design the study, recruit participants, randomly 


assign them to groups, implement the teaching method, administer pre-and post-tests, 


collect and analyze data, and draw conclusions based on the findings. 


7. Threats to Internal and External Validity in Experiments 


Explanation: Internal validity refers to the extent to which the observed effects can be 


attributed to the independent variable rather than confounding variables, while 


external validity refers to the generalizability of the findings to other populations or 


settings. Threats to validity can undermine the validity of experimental results 


(Andrade, 2018).  


Example: A common threat to internal validity is selection bias, where participants in 


different groups differ systematically at the outset of the study. A threat to external 


validity might be the use of a highly controlled laboratory setting that does not reflect 


real-world conditions. 


8. The Timing of the Pre-test and the Post-test 


Explanation: In experimental research, pre-tests are conducted before the intervention 


to assess the baseline levels of the dependent variable, while post-tests are conducted 


after the intervention to assess changes in the dependent variable. The timing of these 


tests is important for assessing the effectiveness of the intervention (Marsden & 


Torgerson, 2012).  


Example: In a study evaluating the effectiveness of a new teaching method on math 


skills, students might first complete a math test (pre-test) to establish their baseline 


performance. After receiving the intervention, they would then complete another 


math test (post-test) to assess any improvements in skills. 


9. The Design Experiment 


Explanation: This term may refer to the process of designing an experiment, which 


involves determining the research question, selecting the appropriate design, and 


planning the implementation and analysis of the study (Mattila et al., 2021). 
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Example: Researchers interested in studying the effects of a mindfulness-based 


intervention on student well-being would begin by designing the experiment, 


specifying the research question, selecting the experimental design (e.g., randomized 


controlled trial), and planning the details of the intervention and data collection 


procedures. 


10.  Internet-Based Experiments 


Explanation: These are experiments conducted online, often using web-based 


platforms to recruit participants, deliver interventions, and collect data. Internet-


based experiments offer advantages such as access to diverse populations and cost-


effectiveness but may also face challenges related to sample representativeness and 


data security (Gavras et al., 2007).  


Example: A study investigating the effects of an online mindfulness training program 


on stress levels might recruit participants through social media or online 


advertisements, deliver the intervention via a web-based platform, and collect data 


through online surveys or assessments. 


11.  Ex Post Facto Research 


Explanation: This refers to research conducted after the fact, where the researcher 


does not have control over the independent variable. Ex post facto research often 


involves studying naturally occurring differences between groups rather than 


manipulating variables (Rohwer, 2022).  


Example: A researcher interested in studying the effects of gender on academic 


achievement might analyze existing data from school records, comparing the 


academic performance of male and female students. Since the researcher cannot 


manipulate gender, this type of research falls under ex post facto research. 


Conclusion 


In conclusion, experimental research serves as a cornerstone of scientific inquiry, 


offering researchers a powerful tool for elucidating causal relationships, testing 


hypotheses, and advancing knowledge across disciplines. By embracing 
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methodological rigor, leveraging diverse experimental designs, and addressing 


validity threats, researchers can harness the full potential of experimental research to 


make meaningful contributions to their respective fields. As experimental 


methodologies continue to evolve and adapt to changing research landscapes, 


researchers must remain vigilant in their pursuit of rigorous and impactful scientific 


inquiry. 
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ABSTRACT. Experimental methods have a discrete place due to their effectiveness to establish cause-effect 
relationship and, to make manipulations and to provide control over the variables. Although majority of the 
science education dissertations in Turkey involve experimental studies, lack of sound experimental designs to 
control validity threats is still an important problem. And also, there is a need to conduct school-wide 
experiments to test effectiveness of methods and techniques or other reform requirements in science education. 
These experiments need more comprehensive and powerful research designs to overcome problems about 
internal validity threats. This study purposes to suggest a new, more comprehensible design of experimental 
study. Five-group experimental design has been suggesting, by controlling more threats to internal validity, a 
more sound way to establish cause-effect relationship and to control more variables which are potentially 
effective on dependent variables of the science education studies. 
Keywords: Creative thinking, critical thinking, academic achievement, science process skills 


 
INTRODUCTION 
 
Science and technology are among two most effective areas on human life because of their products’ 
direct effect on various aspects of life. For example, human being experiences reflection of scientific 
activities including new cure approaches, new nutrition objects (genetically modified plants and 
animals) to compensate food gap and integration of new facilitative technologies into life. 
Nonetheless, science and its products also cause to new problems such as global warming, resistant 
battles to chemicals and nuclear disasters. As a result of its two-sided nature, science provides solution 
to the problems rooted from products of scientific activities.  


In its basic meaning, science is a way of knowing (McComas, 1998, Lederman, Abd-El-
Khalick, Bell, & Schwartz, 2002). It has advantages over the other types of knowing, which are 
sensory experience, logic, reaching a consensus with others, learning from authority and making 
observations (Fraenkel & Wallen, 2006, p.4). Science is based on evidence and observation 
(Lederman, 2007) and it uses systematic ways called as methods to reach its purposes. Science 
includes using various methods to explain or describe an unknown thing. These methods can be 
classified as descriptive method, correlational method, causal-comparative method, one-subject 
method and experimental method. Experimental method is a quantitative method by which researchers 
try to determine the impact of an intervention on an outcome for a group in a study (Creswell, 2002). 
Experimental methods including various experimental designs provide the most sound and strongest 
way to establish cause-effect relationship and to control external variables effectively (Fraenkel & 
Wallen, 2006, p.267; Gall, Gall & Borg, 2007, p.379; Shadish, Cook & Campbell, 2002, p.13). The 
experimental research is also an effective way of eliminating internal validity threats in a study due to 
its power in controlling external variables and manipulating the focus variables. Internal validity 
means that “any relationship observed between two or more variables should be unambiguous as to 
what it means rather than being due to something else”(Frankel & Wallen, 2006 p.169). In weak 
experimental studies, observed difference might only have been caused by unintended variable or 
variables. The unintended factors that might affect a research are rooted from threats to internal 
validity. In general, ten types of the threats exist; subject characteristics, mortality, location, 
instrumentation, testing, history, maturation, subject attitude, regression and implementation (Frankel 
& Wallen, 2006; Gall, Gall & Borg, 2007; p.382). Subject characteristics effect includes selection of 
individuals who are different from one another in unintended ways while mortality refers to loss of 
subjects during the study. Location effect covers impact of the unintended factors related to dependent 
variable in a location in which data collection or implementation is conducted. Instrumentation effect 
includes three sub-types; instrument decay; data collector characteristics and data collector bias. In 
instrument decay effect, instruments might be changed while the study progresses. Data collector 
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characteristics effect means that gender, age, ethnicity, language patterns etc. might affect the data 
features collected by her/him while data collector bias refers to unconsciously distorting the data 
(Frankel & Wallen, 2006). Testing effect means pre-test use in a research might contribute to the 
difference between pre-and post test results due to previous practice in pre-test. History effect includes 
occurrence of one or more unexpected events that are effective on the responses of the participants 
during the study. As another threat,  maturation effect refers to difference in responses on dependent 
variable of a study due to only passing of time while attitudes of subjects include perceptions of the 
participants about the study is an important factor to explain results of a study. In regression effect, 
existence of extremely low and high scores in pre-testing might be closer to mean in post-testing, 
hence explaining the results is confounded by these scores. As the final one, implementation threat 
refers to treating experimental or implementation group in a way that gives advantage to experimental 
group, so the difference between the groups might be due to additional applications and attention 
(McMillian &Schumacher, 2006 p.135-138).               


Taking into account the advantageous of experimental designs to make a research in which 
more threats to internal validity are eliminated, science education dissertations in Turkey have 
frequently used experimental designs (Evrekli, İnel, Deniş & Balım, 2011; Calık, Unal, Costu & 
Karataş; 2008; Karadağ, 2010). Frequent use of experimental designs is not limited to Turkey, when 
looked at the international literature, it is seen that use rate of experimental methods in educational 
research is also high (Randolph, Julnes, Sutinen & Lehman, 2008). Alise (2008), in her study, 
determined that %38 of 63 quantitative educational studies published in high-ranked scientific journals 
on education included experimental method. Similarly, Kelly and Lesh (2000), by focusing on math 
and science education, investigated the place of experimental studies in math and science education 
research and they pointed out that math and science education researchers strictly adhered to 
experimental methods. Another researcher; Hsu (2005) investigated 2226 articles published in three 
prominent journals on education from 1971 to 1998, the author found that experimental studies are the 
most frequently used method in educational research. Although frequency of using experimental 
designs is high, the studies are weak for making a sound design (true experimental) to overcome 
threats to internal validity (Evrekli et al., 2011; Sözbilir & Kutu, 2008; Suter & Frechtling, 2000). 
Since majority of the experimental studies in science education has been conducted by using quasi-
experimental designs (Sözbilir & Kutu, 2008; Hsu, 2005). Quasi-experimental design that does not 
include use of random assignment is not enough to overcome the threats of implementation, testing, 
history and subject characteristics (Wiersma & Jurs, 2005, p.130; McMillian & Schumacher, 2006, 
p.278).  


For establishing cause-effect relationship on the outcomes targeted in reforms, we are in need 
of making experimental studies to collect evidence on effectiveness of the reform-based applications. 
Especially, school-based experimental studies might provide important way of establishing cause-
effect relationship regarding to reform outcomes after implementing different methods and techniques 
(Cook and Sinha, 2006 p.556). But, lack of experimental models or designs for school-wide 
experimental studies is a problematic area for collecting cause-effect evidence and might be a reason 
for insufficient number of school-wide experiments (Cook and Sinha, 2006 p.556).  


Hence, designing a more comprehensive and powerful way of experimental research is need 
for science education research attempts in Turkey. Based on this need, the purpose of this study is to 
suggest a more sound way to establish cause-effect relationship in school-wide experiments and to 
control more variables which are potentially effective on dependent variables of the science education 
studies. 


 
PROPOSED RESEARCH DESIGN AND DISCUSSION 


 
True experimental designs are the strongest experimental designs, especially Solomon four-


group design has been providing better defense to the threats to internal validity by controlling pre-
testing effect, maturation and history (Best & Kahn, 2006, p.183). Solomon design is used for 
controlling pre-testing effect and for increasing generizability (external validity) of experimental 
findings (Cohen, Manion, & Morrison, 2007, p.278; Kirk, 2009, p.29; Campbell & Stanley, 1963). 
But, Solomon four group design does not include a strong strategy or component to check 
implementation effect. Basic Solomon four group design is illustrated as in figure 1. 
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Solomon 
Four Group 
Design 


Groups Randomization Pre-test Treatment Post-Test 
1 R O1 X O2


2 R O3  O4


3 R  X O5


4 R   O6


Figure 1. Randomized Solomon four-group design (Braver & Braver, 1988). 
  


In Solomon design, there are four groups, two groups take treatment with pre and post-testing 
while two groups do not take any treatment. Also in one of the non-treatment groups, both pre-test and 
post-test are applied although only one post –test application is done in the other non-treatment group 
(Cohen, Manion, & Morrison, 2007, p.278; Sawilowsky, Kelley, Blair & Markman,1994, Corbetta, 
2003, p.106).  Spector (1981) stated that Solomon four-group design can be extended to other types of 
designs by adding more groups than four and applying pre-tests to half of the groups. But, none of 
them do not consider treatment fidelity due to their focus on only pre-testing effect. 


The suggested model in this study is not an extension of Solomon design or other hybrid 
designs because the main purpose of this model is not to prevent only pre-testing effect or to establish 
time series measurement. The model focuses on having multiple strategies to prevent internal and 
external validity threats. 


In the suggested model, there are differences from Solomon or other types of hybrid 
experimental designs such as Swithching Replications Design (Campbell & Stanley,1966, p.202; 
Ross, Simkhada & Smith,2005). Existence of five groups, purpose of use in school-wide experiments, 
applications of two pre-testings at the beginning and two post-testings at the end, lack of treatment in 
three groups, video recording in one experimental and one comparison group during the experimental 
process for collecting support for treatment fidelity are the most clear differences of the model from 
previous designs.  


The suggested design (Randomized Five-group Koksal’s Experimental Design) is a true 
experimental model in which randomly assigned subjects to five groups are included. Random 
assignment gives advantages over preventing problems regarding external validity and non-equivalent 
groups in an experimental study (Currie, 2001).  The design has two intervention and three control 
groups and pre- and post-test applications for two times in three groups have also been inserted into 
the design. As another component, video recording for three times during the intervention in two of 
the groups has been anticipated. The proposed design is illustrated in figure 2. 


 
 
Randomized 
Five-group 


Koksal’s 
Experimental 


Design 


Groups Randomization Pre-tests Treatment Post-Tests 
1 R O1- O2 X O3-O4(RC) 
2 R O5-O6  O7-O8(RC)
3 R  X O9-O10


4 R   O11-O12


5 R O13-O14  O15-O16 
Figure 2. Randomized Five-group Koksal’s Experimental Design  
Note: “R”=Randomization, O= Testing, X=Treatment, RC= Video-Recording                                                                         


 
In the proposed design, the process progresses as the following; (1) subjects are randomly 


assigned into the five groups, (2) two control groups and one treatment group take a pre-test, (3) the 
groups taking the pre-test take the pre-test again two weeks later (Lin et al., 2007), (4) two treatment 
and three control groups are exposed to different applications, (5) video recording in one control and 
one treatment group for three times (45 min. for each) during the applications are conducted, (6) all of 
the groups take post-test, (7) the groups taking the post-test take the post-test two weeks after. All of 
the processes are done by randomly assigned two implementers (female and male) and two data 
collectors (female and male). 


The design is powerful to overcome subject characteristics effect, maturation, history, 
mortality, subject attitude and regression effects because random assignment assumes that the subjects 
who are different, effective characteristics on the dependent variable of the study are presented in the 
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groups in equal probability. Therefore, all characteristics of the participants are also randomly 
assigned into the groups (Fraenkel & Wallen, 2006). For the mortality effect, random assignment 
assumes that loss of subjects in treatment groups also occurs in control groups. Moreover, randomly 
chosen participants in the groups which are not exposed to mortality effect can be excluded to provide 
comparable groups in the design. The design also provides opportunity to compare different locations 
by making two different comparisons; the first comparison should be made for the two treatment 
groups and the second comparison should be done for any difference between the treatment and 
control groups that are video-recorded.  


As for the maturation effect, in addition to random assignment, existence of a control group in 
the design is a good strategy to check whether any contribution of maturation into the difference in 
treatment group exists or not. In the proposed design, history effect can also be checked by 
comparison of the post-test scores of the two treatment groups. As another effect, regression effect can 
also be overcome by using statistical correction approaches. 


In the design, instrumentation effect can be checked and prevented with application of the 
same instrument by two different data collectors who have different gender during the study and can 
be evaluated by checking the results on test-retest application and trends in pre-test and post-test 
applications. Use of two pre-testing and two post-testing is also important for test-retest reliability 
calculation and to check regression effect. By this way, we can decide about the situation by only 
checking first pre-test results. At the same time, test-retest reliability for each application can also be 
investigated by using such a way. Cook and Sinha (2006) explained that multiple pre-testing permits 
better control over assignment bias and provides valuable information about cause-effect relationship.  


In the proposed design, similar to Solomon four- group design, pre-testing effect is checked by 
using two groups in which no pre-testing is made (Braver & Braver, 1988 ). Comparison of the scores 
of these groups with their corresponding groups which take both pre-test and post-test is a strategy 
anticipated in this study. In Solomon design, implementation check or treatment fidelity aspect is lack. 
In the proposed design, implementation processes in the control and treatment group are video-
recorded for checking the real treatment situations in the groups by using check lists and for making 
comparisons between the groups. Using video records gives the opportunity of analyzing data over 
and over again by the same individual or more than one individual (Belg, Borelli, Resnick et. al. 
2004). Check list use provides quantitative data to make statistical comparisons between groups and 
opportunity of making easy analysis on data by different individuals on treatment fidelity. Comparison 
of different analyses’ results gathered by different individuals is also effective to establish reliability 
and validity of the data collected. But, use of video-recording might cause to Hawthorne Effect (Cook, 
1967). To check whether any effect of video recording in two groups occurs, one control group that is 
video-recorded is also added into the design. Comparison of video-recorded control group and the 
control group that is not video recorded, but pre-tested gives a base to reach a solution about recording 
effect. As another strategy recommended in the design, the uninformed implementers in the groups 
should be assigned by taking into account the gender factor and balancing gender between the groups 
to reduce the implementer effect.  
 


IMPLEMENTATION 
 


The proposed model can be seen as rigorous and hard to implement, but the potential of the 
model to control and evaluate internal validity threats is worth to consider it. Cook and Sinha (2006, 
p.556) have stated that randomized experiments is cost-effective and feasible than other methods in 
educational research in the long run, because fewer number of randomized true experimental research 
is needed to establish more valid cause-effect relationship. Cook and Shine (2006, p.556) have also 
mentioned about lack of studies on school-wide experimental implications. Hence, the proposed model 
might be used in school-wide implementations on science teaching in Turkey. Especially, reform-
based problems requiring experimental investigation might be studied by using this model. 


As another important side of the model, it serves as a powerful alternative to Solomon four-
group design or other hybrid models due to its fidelity component as an inseparable part of the design. 
Implementation check is important side of all experimental studies to talk about the results in more 
confidence and convincing the readers on the results. Therefore, the design gives broader view on the 
experimental results.  
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At the same time, the model has only one additional group to traditional four-group 
experimental model. This situation is an advantage due to the fact that this group is a control group 
that does not include any treatment so there is no requirement to use more effort to make an additional 
implementation in the study.  


In Turkish dissertation and research studies on science education, experimental studies 
(chiefly quasi-experimental studies)  are the most preferred method (Evrekli et al., 2011; Sözbilir & 
Kutu, 2008). This situation is an indicator of need to develop and use of more comprehensive and 
sound experimental designs. By suggesting the model proposed in this paper, it is believed that 
experimental researchers on science education in Turkey might get opportunity to use more powerful 
experimental design in their school-wide experimental studies.  
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Fen Eğitiminde Yapılan Deneysel Çalışmalar için Geniş Kapsamlı 
Bir Araştırma Deseni  


 
ÖZ. Deneysel metotlar, değişkenler üzerinde kontrol yapabilme, değişkenleri değiştirebilme ve neden-sonuç ilişkisi 
kurabilmedeki etkililiğinden dolayı ayrı bir öneme sahiptir. Deneysel desenlerin güçlü yanları yanında iç geçerliliği tehdit 
eden faktörlere karşı tam koruma altında olmamaları söz konusudur. Türkiye’de fen eğitimi ile ilgili tez çalışmalarının 
çoğunda deneysel çalışmalar yürütülmesine rağmen, iç geçerlik tehditlerine karşı daha güçlü desenlerin eksikliği önemli bir 
problem olarak durmaktadır. Bu problem yanında fen eğitimi alanındaki reformların gerektirdiği yöntem ve tekniklerin 
etkililiğini test etmek için okul çapında yürütülecek deneysel çalışmalara ihtiyaç vardır. Okul çapında yapılacak deneysel 
çalışmalar, iç geçerlik tehditlerine ilişkin problemlerin üstesinden gelebilmek için daha detaylı ve güçlü araştırma 
desenlerini gerektirmektedir. Bu araştırmanın amacı daha detaylı ve güçlü bir deneysel araştırma deseni önermektir. Beş 
gruplu deneysel desen, fen bilimleri eğitiminde dikkate alınan bağımlı değişkenleri kontrol altında tutmada ve neden-sonuç 
ilişkisi kurmada daha etkili olan, daha fazla sayıda iç-geçerlik tehdidini kontrol etme imkânı sağlayan bir yol önermektedir.  
Anahtar Kelimeler: Araştırma deseni, Deneysel çalışmalar, İç geçerliliğe ilişkin tehditler, Fen eğitimi 


 
ÖZET 


Bilim, duyusal deneyim yaşama, gözlem yapma, başkaları ile görüş birliğine varma, mantık kullanma ve bir 
otoriteye başvurma gibi bilgi elde etme yollarından daha geçerli ve daha güvenilir bir bilgiyi elde etme yoludur. 
Geçerli ve güvenilir bilgi üretimi konusu dikkate alındığında akla ilk gelen unsur bilimsel çalışmalarda 
kullanılan metotlardır. Bilimsel çalışmalarda farklı metotlar kullanılmaktadır, bunların arasında deneysel 
metotlar ayrı bir öneme sahiptir. Çünkü deneysel çalışmalar, sebep-sonuç ilişkisinin kurulabildiği, değişkenlerin 
belirlenip, değiştirilebildiği ve daha fazla sayıda dış etkenin kontrol altına alınabildiği bir yol sağlamaktadır. Çok 
güçlü özelliklere sahip olmasına rağmen, deneysel metotlar da bir araştırmanın iç geçerliliğine yönelik tehditleri 
bertaraf etme konusunda tam bir savunma sağlayamamaktadır. Türkiye’de fen eğitimi üzerine yapılan yüksek 
lisans düzeyindeki çalışmaların önemli bir kısmının deneysel çalışmalar olmasına rağmen, iç geçerliliğe yönelik 
tehditleri dikkate alan güçlü bir deneysel desenin kullanımında ya da tasarlamasında eksiklikler söz konusudur. 
Aynı zamanda okul çapında yapılması gereken deneysel çalışmalar da iç geçerliliğe ilişkin tehditlere karşı daha 
savunulabilir ve daha geniş kapsamlı deneysel araştırma desenlerine ihtiyaç duymaktadır. Bu çalışmada, yeni, 
daha kapsamlı ve iç geçerliliğe yönelik tehditlere karşı daha güçlü bir deneysel desen yapılandırılmaya 
çalışılmıştır. Beş gruplu bir deneysel desen olan bu modelde, iç geçerliliğine yönelik tehditlere karşı daha çok 
önlem içeren, daha hatadan arınık sebep-sonuç ilişkisi kurmada kolaylık sağlayan ve daha fazla sayıda 
istenmeyen değişkeni kontrol altında tutmayı sağlayan ögeler yer almaktadır. Okul çapında yapılması gereken 
çalışmalarda, beşinci grubun bir kontrol grubu olması ve daha fazla dış değişkeni kontrol altında tutmada 
kolaylık sağlaması, mevcut çoklu gruplu desenlere göre daha fazla uygulama kolaylığı sağlamaktadır. Önerilen 
deneysel desen, şekil 1’de sunulmaktadır. 
  


 
Randomized 
Five-group 
Koksal’s 
Experimental 
Design 


Groups Randomization Pre-tests Treatment Post-Tests 
1 R O1- O2 X O3-O4(RC) 
2 R O5-O6  O7-O8(RC)
3 R  X O9-O10


4 R   O11-O12


5 R O13-O14  O15-O16 


Şekil 1. Beş Gruplu Rastgele Atama Temelli Deneysel Desen  
Note: “R”=Rastgele atama, O= Test, X=Deneysel Uygulama, RC= Video kaydı yapma                                                                       
 


Şekil 1.’de ifade edilen deneysel desen iki deney grubu, 3 kontrol grubu içermektedir. Bu beş gruptan 
ikisi öntest almamakta, diğerleri ise almaktadır. Tüm gruplar sontest almaktadır. Ön ve son-testler iki hafta 
aralıklarla yapılan ikili test uygulamalarını içermektedir. Bu durum regresyon etkisinin kontrol altına alınmasını 
amaçlamaktadır. Aynı zamanda test-tekrar-test güvenirlik hesabı için önemli bir avantaj sağlamaktadır. 3. ve 4. 
gruplar herhangi bir ön-test almamaktadır, çünkü ön-test etkisini kontrol etmek için, 1. ve 2. grup son test 
skorlarının karşılaştırılması gereken gruplara ihtiyaç duyulmaktadır. Deneysel süreç ve kontrol grubu 
uygulamalarını kayıt altına almanın yararı ise,  ”uygulayıcı etkisini” ve ”uygulama süreci” tehditlerini kontrol 
etmek içindir. Fakat video kaydı yapılması aynı zamanda Howtorn etkisine neden olabileceği için, 1. gruba 
karşılık gelen bir 5. grubun yapılandırılmasına ihtiyaç duyulmuştur. Ama beşinci grubun bir kontrol grubu 
olması ve sadece test uygulamasının yapılması var olan deneysel desen örneklerinden, bu desenin zaman ve çaba 
açısından dezavantajlı bir konuma düşmesini engellemektedir. Sonuç olarak rastgele atamanın yapılması ile 
sağlanan avantajlara desenin modifikasyonu ile sağlanan avantajlar eklenince, iç geçerliğe ilişkin daha güçlü bir 
desenin oluşturulması söz konusu olmuştur.  
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SAMPLING 

Definition of Sampling in Research

Sampling in research refers to the process of selecting a subset of individuals, elements, or units from a larger population in order to study and make inferences about that population. It is a crucial step in research as it enables researchers to gather data and draw conclusions without needing to investigate every member of the population.

Why Sampling is Important

1. Practicality: It is often not feasible to study an entire population due to constraints such as time, cost, and accessibility.

2. Efficiency: Sampling allows for quicker data collection and analysis while still providing accurate results if done properly.

3. Generalizability: A well-designed sample can provide insights that can be generalized to the larger population.

4. Resource Optimization: Sampling optimizes resources by reducing the number of units needed for observation.

There are two main categories of sampling namely Probability sampling and non-probability sampling. The following section discusses each of the above mentioned categories.  

Probability sampling 



Introduction 

Probability sampling is a sampling technique in which each member of the population has a known and non-zero chance of being selected. This method ensures that the sample is representative of the population, allowing researchers to generalize findings from the sample to the entire population with a degree of confidence



1. Simple Random sampling

Simple random sampling is a sampling method in which every member of the population has an equal chance of being selected. This method ensures that the sample is unbiased and represents the population well.



Characteristics of Simple Random Sampling



a) Equal Probability: Each individual in the population has the same chance of being selected.

b) Unbiased Selection: The selection process is random, reducing the likelihood of bias.

c) Representativeness: When done correctly, this sampling method can produce a sample that accurately represents the population.

d) Independence: The selection of one individual does not influence the selection of another.

e) Simplicity: It is relatively easy to understand and implement, especially with smaller populations.



Process of Simple Random Sampling

a) Define the Population: Clearly identify the population from which the sample will be drawn.

b) List the Population Elements: Create a complete list of all individuals or elements in the population (known as a sampling frame).

c) Assign Numbers: Assign a unique number to each individual in the population.

d) Select Sample Randomly: Use a random method, such as drawing lots, random number tables, or software, to select individuals.

e) Collect Data: Gather the data from the selected individuals to form your sample



MCQs (Insert self correcting MCQs at the end of simple random sampling)



Question 1:

Which of the following statements best defines simple random sampling? 

a. A sampling method where individuals are selected based on specific characteristics.

b. A sampling method where each individual in the population has an equal chance of being selected.

c. A sampling method where individuals are chosen systematically at regular intervals.

d. A sampling method where clusters of individuals are selected and studied as a group.

Question 2:

Which of the following is a key characteristic of simple random sampling?

a. Selection of individuals is based on convenience.

b. Each selection influences the subsequent selection.

c. Every individual has an equal probability of being selected.

d. Individuals are selected based on their relevance to the study.



Question 3:

What is the primary goal of using simple random sampling in research?

a. To increase the chances of selecting participants with specific characteristics.

b. To ensure that the selected sample accurately represents the population.

c. To select individuals who are most likely to provide reliable data.

d. To reduce the amount of data that needs to be collected.



Question 4:

In simple random sampling, what must be true about the sampling frame?

a. It should contain all individuals relevant to the research question.

b. It should list all members of the population exactly once.

c. It should exclude individuals unlikely to participate.

d. It should prioritize individuals with known data.



2. Random Systematics sampling 

Systematic sampling is a probability sampling technique where every k-th element from a list or population is selected. The first element is chosen randomly, and subsequent elements are selected at regular intervals based on a predetermined sampling interval. (Read more at Qualtrics (2024) https://www.qualtrics.com/en-au/experience-management/research/systematic-random-sampling/ 



Characteristics of Systematic Sampling:

a) Regular intervals: After selecting the first element randomly, subsequent elements are chosen at equal intervals (e.g., every 5th or 10th).

b) Simplicity: It is easier to implement than other probability sampling methods like stratified or cluster sampling.

c) Population ordering: The population should be arranged in a list or sequence to apply the method.

d) Random starting point: The first sample is selected randomly to ensure randomness in the overall selection.

e) Risk of periodicity: If the list has periodic patterns, systematic sampling may introduce bias.



Process of Systematic Sampling:

a) Define the population: Ensure the population is well-ordered or listed.

b) Determine the sample size: Decide how many elements are needed for the sample.

c) Calculate the sampling interval (k): This is found by dividing the total population size by the desired sample size (k = N/n).

d) Select a random starting point: Choose a random number between 1 and k.

e) Select subsequent elements: Continue to select every k-th element from the population list.



The image by Qualtrics (2024) seems to summarize the above process. 

[image: Systemic random sampling visual image]



Image from Qualtrics, (2024) The complete guide to systematic random sampling



Multiple Choice Questions: (Insert the MCQs at the end of systematic sampling content)

i. Which of the following best describes systematic sampling?

a) Selecting every element randomly

b) Selecting the first element randomly and then every k-th element thereafter

c) Grouping elements and selecting randomly from each group

d) Selecting elements from specific subgroups in the population



ii. One risk associated with systematic sampling is:

a) High implementation costs

b) Difficulty in calculating the sampling interval

c) Bias introduced by periodic patterns in the population

d) The inability to use it with large populations



3. Stratified sampling 

Stratified sampling is a probability sampling technique in which the population is divided into distinct subgroups, called strata, based on shared characteristics. A random sample is then drawn from each stratum. This method ensures that every subgroup is represented proportionally in the sample.

Stratification Techniques:

Stratification involves dividing the population into non-overlapping subgroups (strata) that share a common characteristic, such as age, gender, income level, education, or geographic region. There are two primary types of stratified sampling:

1. Proportionate Stratified Sampling:
In this technique, the sample size from each stratum is proportionate to the size of that stratum within the overall population. If 30% of the population belongs to a particular stratum, then 30% of the sample should come from that stratum.

2. Disproportionate Stratified Sampling:
Here, the sample size from each stratum is not proportionate to the size of the stratum within the population. Some strata may be oversampled to ensure adequate representation, especially when a stratum is small but considered significant for the study.

Importance of Subgroups:

1. Representation: Stratified sampling ensures that all relevant subgroups of the population are adequately represented, which reduces bias.

2. Improved Accuracy: By considering the specific characteristics of each subgroup, stratified sampling provides a more accurate reflection of the population's diversity.

3. Analysis of Subgroups: This method allows researchers to analyze and compare subgroups in detail, identifying differences and trends that might be overlooked in a general sample.

Strengths of Stratified Sampling:

1. Increased Precision: Stratified sampling reduces sampling error by ensuring that each subgroup is represented, leading to more reliable results.

2. Enhanced Representativeness: All key subgroups are represented, which improves the external validity of the findings and allows for subgroup analysis.

3. Better for Heterogeneous Populations: This method works well when the population is diverse and consists of distinct subgroups with differing characteristics.

Weaknesses of Stratified Sampling:

1. Complexity in Implementation: Stratified sampling requires accurate information about the population to divide it into appropriate strata, which can be time-consuming and complex.

2. Not Suitable for Small Populations: For small populations, the creation of meaningful strata may not be possible, and the process may be more complicated than necessary.

3. Costly: The need to identify and divide the population into strata and then draw separate samples can increase time and costs.

Multiple Choice Questions:

1. What is the main purpose of using stratified sampling?
a) To reduce the sample size
b) To ensure that all subgroups in the population are proportionally represented
c) To randomly select individuals from the entire population without regard to subgroups
d) To select every k-th element from a list or sequence

2. Which of the following is a key advantage of stratified sampling over simple random sampling?
a) It reduces sampling bias by ensuring each subgroup is represented
b) It is easier and faster to implement
c) It requires fewer resources for larger populations
d) It allows for periodic patterns in the data to be accounted for

4. Cluster sampling 

Cluster or multi stage  sampling is a probability sampling technique where the population is divided into distinct groups, or "clusters," and then a random selection of these clusters is chosen. Clusters often consist of naturally occurring groups such as schools, neighborhoods, or geographic regions. When sampling occurs in multiple clusters this process is referred to as Multistage sampling where sampling occurs in multiple stages or Multi clusters. At each stage, a different level of sampling is applied. First, larger clusters are sampled, and within these, smaller units or subgroups are sampled, often using different methods (like random sampling or stratified sampling) at each stage.

Process of Multistage Sampling:

The following point can help you whenever you want to use the cluster or multistage sampling 

a) Define the Population: Begin by clearly defining the target population from which the sample will be drawn. This population must be divided into naturally occurring groups, called clusters, such as schools, neighborhoods, or regions.

b) Identify Clusters: Divide the population into distinct, non-overlapping clusters. Each cluster should be a good representation of the overall population to avoid bias. Clusters can be based on geography, institutions, or other natural groupings.

c) Select Clusters Randomly: Randomly select a subset of clusters using probability sampling methods, such as simple random sampling or systematic sampling. The selection of clusters ensures that every cluster has an equal chance of being chosen.

d) Select Elements within Clusters: Depending on the research design, either:

e) All elements within the selected clusters are included in the sample (single-stage cluster sampling), or

f) A random sample of elements is drawn from within the chosen clusters (two-stage cluster sampling).

g) Collect Data: Once the final sample is selected, collect data from the individuals or elements within the chosen clusters.

Fig. 1 provide an illustration of the stages illustrated in the 4 points mentions above 

[image: Step-by-Step Multi-Stage Sampling Technique. | Download Scientific Diagram]

From Suleman Q and Hussain I (2018) Job Satisfaction Among Secondary School Heads: A Gender Based Comparative Study https://www.researchgate.net/publication/329252855_Job_Satisfaction 

Situations Where Cluster and Multistage Sampling Are Applied:

1. Geographically dispersed populations: When studying large, geographically dispersed populations, such as a country or region, cluster sampling allows researchers to gather data efficiently.

2. Resource constraints: It is used when it is impractical to gather data from an entire population due to time, cost, or logistical limitations.

3. National surveys: Multistage sampling is often used in national or large-scale surveys, like household income surveys or health studies, where multiple levels of sampling (states, districts, then households) are needed.

4. Educational research: Cluster sampling can be used when schools are clusters, and random samples of students within selected schools are surveyed.

Multiple Choice Questions:

1. Which of the following is true about cluster sampling?
a) It requires dividing the population into clusters and selecting random elements from each cluster
b) It selects entire clusters randomly, and all members of chosen clusters are studied
c) It involves dividing the population into strata and selecting random samples from each stratum
d) It requires collecting data from the entire population

2. Which of the following is an example of multistage sampling?
a) Randomly selecting 10 cities, then randomly selecting schools from each city, and finally selecting students from each school
b) Randomly selecting every 5th element from a population list
c) Dividing a population into strata based on age and selecting random samples from each age group
d) Surveying all members of a randomly selected neighborhood

Non-Probability sampling 

Non-probability sampling is a sampling technique in which not all members of the population have a known or equal chance of being selected. This method relies on the judgment of the researcher, convenience, or other non-random factors to choose participants. It is commonly used in exploratory research, where the aim is not to generalize findings to the entire population but to gather initial insights or specific information



1. Convenience  sampling 

Convenience sampling is a non-probability sampling technique where samples are selected based on their easy availability and proximity to the researcher. Participants are chosen simply because they are convenient to reach or accessible, rather than using a random selection method.

Factors Determine the Use of Convenience Sampling:

1. Research Objectives: The need for quick and preliminary data collection for exploratory research.

2. Time Constraints: Limited time available to conduct the research, making convenience sampling a faster option.

3. Budget Constraints: Limited resources that prevent the use of more rigorous sampling methods.

4. Target Population Accessibility: The availability and ease of access to the target population.

5. Nature of the Study: Studies that require immediate data may benefit from convenience sampling, such as pilot studies.

Process of Convenience Sampling:

1. Identify the Population: Define the target population for the study.

2. Determine Accessibility: Identify individuals or groups that are readily available and willing to participate.

3. Recruit Participants: Approach and invite individuals to participate in the study.

4. Collect Data: Gather data from the selected participants using surveys, interviews, or other data collection methods.

5. Analyze Data: Analyze the collected data to draw conclusions, keeping in mind the limitations of the sampling method.

Strengths of Convenience Sampling:

· Ease of Implementation: Simple and quick to execute, especially for exploratory research.

· Cost-Effective: Requires fewer resources compared to probability sampling methods.

· Timely Data Collection: Allows researchers to gather data rapidly when immediate insights are needed.

Weaknesses of Convenience Sampling:

· Lack of Generalizability: Findings may not be representative of the broader population due to bias.

· Potential for Sampling Bias: Convenience sampling may introduce systematic biases that affect the validity of results.

· Limited Rigor: Lacks the methodological rigor of probability sampling, potentially leading to less reliable conclusions.

Multiple Choice Questions:

1. What is the primary characteristic of convenience sampling?
a) Random selection of participants
b) Selection based on availability and proximity to the researcher
c) Grouping participants by characteristics
d) Equal representation of all subgroups in the population

2. Which of the following is a weakness of convenience sampling?
a) Quick data collection
b) High cost of implementation
c) Limited generalizability of findings
d) Difficult to access the target population

2. Purposive sampling (Judgmental)  

Purposive sampling, also known as judgmental sampling, is a non-probability sampling technique where the researcher selects participants based on specific characteristics or criteria that align with the purpose of the study. The aim is to focus on a particular subset of a population that is believed to provide the most relevant and insightful information.

Factors Used to Determine the Use of Purposive Sampling:

1. Research Objectives: The purpose of the study influences whether purposive sampling is appropriate, especially when specific insights are needed from particular groups.

2. Homogeneity or Heterogeneity of the Population: If the population is heterogeneous and contains distinct subgroups, purposive sampling helps target specific individuals who represent those subgroups.

3. Availability of Subjects: The accessibility of individuals who meet the selection criteria can determine the feasibility of purposive sampling.

4. Expertise and Knowledge: Researchers may choose individuals with specialized knowledge or experience relevant to the research topic.

Process of Purposive Sampling:

1. Define the Population: Clearly outline the target population relevant to the research objectives.

2. Identify Selection Criteria: Establish specific characteristics or criteria that participants must meet.

3. Select Participants: Choose individuals who fulfill the selection criteria based on the researcher's judgment.

4. Data Collection: Gather data from the selected participants using appropriate methods (e.g., interviews, surveys).

Strengths of Purposive Sampling:

1. Targeted Insights: Enables researchers to gain deep insights from specific groups, enhancing the relevance of the findings.

2. Efficiency: Time and resources can be saved by focusing on individuals who are most likely to provide useful information.

3. Flexibility: Allows researchers to adapt the selection criteria as needed throughout the research process.

Weaknesses of Purposive Sampling:

1. Bias Risk: The subjective nature of selecting participants can lead to selection bias, potentially affecting the validity of the findings.

2. Limited Generalizability: Results may not be generalizable to the broader population, limiting the applicability of the findings.

3. Dependence on Researcher’s Judgment: The quality of the sample relies heavily on the researcher's knowledge and expertise, which may vary.

Multiple Choice Questions:

1. What is the main characteristic of purposive sampling?
a) Every member of the population has an equal chance of being selected
b) Participants are selected based on specific characteristics relevant to the study
c) Selection is entirely random without any criteria
d) Participants are chosen from a pre-existing group without consideration

2. Which of the following is a potential weakness of purposive sampling?
a) High cost of sampling
b) Time-consuming data collection
c) Risk of selection bias
d) Difficulty in identifying the target population

3. Snowball sampling 

Snowball sampling is a non-probability sampling technique often used in qualitative research. In this method, existing study subjects recruit future subjects from among their acquaintances. This process creates a "snowball" effect, where the sample size grows as participants refer others who meet the criteria for inclusion in the study.

Factors Used to Determine the Use of Convenience Sampling:

1. Accessibility: The availability of subjects within the population makes convenience sampling feasible.

2. Cost-effectiveness: It often requires fewer resources, making it a budget-friendly option.

3. Time constraints: Researchers with limited time may opt for convenience sampling to gather data quickly.

4. Exploratory research: When exploring new areas or topics where little is known, convenience sampling can provide preliminary insights.

5. Limited population size: In cases where the population is small or hard to reach, convenience sampling may be the only practical method.

Process of Snowball Sampling:

1. Identify initial subjects: Select a few individuals who meet the study criteria and are willing to participate.

2. Conduct interviews: Collect data from these initial subjects.

3. Ask for referrals: Request each participant to refer others who meet the criteria for the study.

4. Continue recruitment: Repeat the process of interviewing and asking for referrals until the desired sample size is achieved or no new subjects can be found.

5. Data collection: Analyze the data gathered from the participants.

Strengths of Snowball Sampling:

1. Access to hard-to-reach populations: It is particularly useful for researching hidden or marginalized groups.

2. Cost-effective: Minimal resources are needed for recruiting participants.

3. Trust building: Participants may feel more comfortable joining the study if referred by someone they know.

Weaknesses of Snowball Sampling:

1. Bias: The sample may not be representative of the broader population due to reliance on social networks.

2. Limited diversity: The sample may lack diversity, as participants may refer individuals similar to themselves.

3. Dependence on initial subjects: The quality and quantity of data may depend heavily on the initial participants.

Multiple Choice Questions:

1. What is the main characteristic of snowball sampling?
a) Selecting a random sample from a large population
b) Participants recruit other participants from their social networks
c) Using a predefined sampling interval to select participants
d) Conducting interviews until saturation is reached

2. Which of the following is a potential weakness of snowball sampling?
a) High costs associated with recruitment
b) Difficulty in finding initial subjects
c) Possible bias due to reliance on social networks
d) Inability to collect qualitative data

Quota sampling 

Quota sampling is a non-probability sampling technique where the researcher ensures equal representation of various subgroups within a population by setting predetermined quotas for each subgroup. Participants are selected until the quotas for each subgroup are filled, ensuring that the sample reflects certain characteristics of the population.

Factors Used to Determine the Use of Quota Sampling:

1. Research Objectives: The specific goals of the research can dictate which subgroups need to be represented.

2. Availability of Participants: The accessibility of different subgroups influences the feasibility of quota sampling.

3. Homogeneity of the Population: If the population is diverse, setting quotas can help ensure various perspectives are included.

4. Time and Resources: Quota sampling can be quicker and less resource-intensive than probability sampling methods.

5. Budget Constraints: Researchers with limited budgets may prefer quota sampling to ensure adequate representation without extensive sampling processes.

Process of Quota Sampling:

1. Identify the Population: Define the population from which the sample will be drawn.

2. Determine Quotas: Establish quotas for various subgroups based on key characteristics (e.g., age, gender, income).

3. Select Participants: Recruit participants until each quota is filled, ensuring that the selection within each subgroup is non-random.

4. Data Collection: Collect data from the selected participants, ensuring a diverse representation in the sample.

Strengths of Quota Sampling:

1. Cost-Effective: Less time-consuming and cheaper than many probability sampling methods.

2. Easy to Implement: Straightforward to set up and execute, especially when dealing with diverse populations.

3. Ensures Representation: Guarantees that specific subgroups are represented in the sample, making it suitable for targeted research.

Weaknesses of Quota Sampling:

1. Risk of Bias: Since participants are not randomly selected, it may introduce selection bias.

2. Limited Generalizability: Findings may not be generalizable to the entire population due to the non-random nature of sampling.

3. Subjectivity in Quotas: Deciding which subgroups to include and the size of quotas can be subjective, affecting the study's validity.

Multiple Choice Questions:

1. What is the primary goal of quota sampling?
a) To randomly select participants from a population
b) To ensure equal representation of various subgroups within a population
c) To gather data from a convenience sample
d) To avoid bias in sampling

2. Which of the following is a major disadvantage of quota sampling?
a) It is time-consuming to implement
b) It ensures random selection of participants
c) It can introduce bias due to non-random selection
d) It requires extensive resources to manage quotas
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Definition: Research sample size refers to the number of individual units (e.g., people, organizations, events) selected from a larger population to participate in a study. It is a critical component in the research design, influencing the accuracy, reliability, and generalizability of the study's findings.

Importance of Determining Appropriate Sample Size:

1. Statistical Power: Ensures the study has enough power to detect significant effects or differences.

2. Precision: Larger samples generally provide more precise estimates of population parameters.

3. Generalizability: A well-chosen sample size enhances the ability to generalize findings to the broader population.

4. Resource Allocation: Balances the need for accurate data with available resources such as time, budget, and personnel.

Factors Influencing Research Sample Size:

1. Population Size:

· Large Populations: May require larger samples to achieve representativeness.

· Small Populations: Often need proportionally smaller samples, but every unit may sometimes be included.

2. Research Objectives:

· Exploratory Studies: May require smaller samples to identify trends and generate hypotheses.

· Conclusive Studies: Typically require larger samples to confirm hypotheses and provide definitive answers.

3. Variability in the Population:

· High Variability: Requires larger samples to capture the diversity within the population.

· Low Variability: Smaller samples may suffice as the population is more homogeneous.

4. Desired Confidence Level and Margin of Error:

· Higher Confidence Levels (e.g., 95%, 99%): Necessitate larger samples.

· Smaller Margins of Error (e.g., ±3%): Also require larger samples to increase precision.

5. Research Design and Methodology:

· Qualitative Studies: Often use smaller, more focused samples (e.g., case studies, interviews).

· Quantitative Studies: Generally require larger samples to perform statistical analyses.

6. Availability of Resources:

· Budget Constraints: May limit the feasible sample size.

· Time Limitations: Larger samples take more time to collect and analyze.

· Access to Participants: Difficult-to-reach populations may necessitate smaller samples.

Determining Sample Size:

1. Statistical Formulas:

· Utilize formulas based on desired confidence levels, margin of error, and population variability.

· Example formula for sample size (nnn) in a population (NNN):

[image: ]

Where:

· ZZZ = Z-score (e.g., 1.96 for 95% confidence)

· ppp = Estimated proportion (e.g., 0.5 for maximum variability)

· EEE = Margin of error (e.g., 0.05 for ±5%)

2. Software and Online Calculators:

· Tools like G*Power, Raosoft, or online sample size calculators can simplify the process.

3. Previous Research:

· Referencing similar studies can provide benchmarks for appropriate sample sizes.

4. Expert Consultation:

· Consulting with a statistician or methodologist can help in determining the most suitable sample size.

Example in Educational Leadership and Policy Studies:

Case Scenario: A researcher aims to study the impact of transformational leadership on teacher satisfaction across public schools in the Southeastern United States.

Factors Considered:

· Population Size: Approximately 10,000 teachers in the region.

· Variability: High variability in leadership styles and teacher satisfaction levels.

· Confidence Level and Margin of Error: 95% confidence level with a ±4% margin of error.

· Resources: Limited budget and time, allowing for feasible data collection from up to 400 teachers.

[image: ]

Adjustment for Population Size: Since the population is large (N=10,000N = 10,000N=10,000), the sample size remains approximately 600 to achieve the desired precision.

Decision: Given resource constraints, the researcher may adjust the margin of error or confidence level or employ a stratified sampling method to ensure representation across different school types, potentially reducing the required sample size while maintaining reliability.

Strengths and Weaknesses of Determining Sample Size:

Strengths:

· Enhanced Accuracy: Proper sample size increases the reliability of study findings.

· Resource Optimization: Balances the need for data with available resources.

· Improved Generalizability: Larger, well-chosen samples better represent the population.

Weaknesses:

· Complex Calculations: Determining the appropriate sample size can be mathematically challenging.

· Resource Constraints: Limited resources may prevent achieving the ideal sample size.

· Over or Under Sampling: Incorrect sample size can lead to inaccurate conclusions or wasted resources.

Multiple Choice Questions:

1. Why is determining an appropriate sample size important in research?
a) It ensures the study is completed quickly
b) It guarantees that all population members are included
c) It enhances the accuracy and reliability of the study’s findings
d) It eliminates the need for data analysis

Answer: c) It enhances the accuracy and reliability of the study’s findings

2. Which factor does NOT typically influence the determination of sample size?
a) Population size
b) Researcher's personal preference
c) Desired confidence level
d) Variability within the population
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e Example formula for sample size (n) in a population (IV):
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Sample Size Calculation: Using the sample size formula:
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1. Questionnaire: Definition and Overview

A questionnaire is a research instrument that consists of a series of structured questions designed to collect information from respondents. It is used in both quantitative and qualitative research to gather data on a variety of topics, ranging from opinions and behaviors to demographic information. The questions can be open-ended (allowing free-text responses) or closed-ended (with predefined answers, such as multiple-choice or Likert scale responses).

Questionnaires are widely used in social sciences, education, and other fields due to their flexibility, efficiency, and ability to gather data from large groups of people.

1.1 Types of Questionnaires

a) Structured Questionnaires:

· Definition: A structured questionnaire contains closed-ended questions with predefined responses. These are typically used for quantitative research.

· Example Questions:

· Multiple choice

· Likert scale (e.g., strongly agree to strongly disagree)

· Yes/No or true/false questions

· Advantages:

· Easy to analyze statistically.

· Can be distributed to a large population.

· Ensures consistency in responses.

· Disadvantages:

· Limited depth of information as respondents are constrained by the options provided.

b) Unstructured Questionnaires:

· Definition: An unstructured questionnaire allows for open-ended questions, giving respondents freedom to answer in their own words. These are often used in qualitative research.

· Example Questions:

· "What are your thoughts on the current educational leadership policies?"

· "Describe your experience with remote learning during the pandemic."

· Advantages:

· Provides rich, detailed information.

· Can capture emotions, opinions, and explanations.

· Disadvantages:

· Difficult to analyze, especially in large samples.

· Responses may be varied, making comparison across respondents challenging.

c) Semi-Structured Questionnaires:

· Definition: A semi-structured questionnaire combines both open-ended and closed-ended questions. It is flexible, allowing for quantitative data from structured questions and qualitative insights from open-ended responses.

· Example Questions:

· Closed-ended: "Do you support the new education policy? Yes/No."

· Open-ended: "Why do you feel this way?"

· Advantages:

· Provides a balance of both quantitative and qualitative data.

· Allows for in-depth insights while also facilitating comparisons.

· Disadvantages:

· More challenging to analyze than fully structured questionnaires.

1.2 Process for developing a questionnaire 

Developing a questionnaire is a systematic process that involves several stages to ensure that the tool collects valid, reliable, and relevant data. This process helps in gathering information from respondents effectively and efficiently. Below is the step-by-step guide for developing a questionnaire:

a) Define the Purpose and Objectives

Start by clearly defining the purpose of the questionnaire. Identify the key research questions or objectives that the questionnaire will address. Ensure that each question in the questionnaire contributes to these objectives.

· Key Considerations:

· What information are you seeking to collect?

· Who is your target population?

· How will the collected data be used?

· Example: In educational leadership and policy studies, the objective might be to assess school leaders' perceptions of new educational policies.

b) Conduct a Literature Review

Review existing questionnaires or research tools related to your topic. This can help you refine your questions and ensure that your questionnaire captures the relevant variables. A literature review also ensures that your questions align with validated measures from previous studies.

· Key Considerations:

· Identify existing validated instruments.

· Review theoretical frameworks guiding your study.

· Example: Reviewing literature on policy implementation can provide insights into important dimensions such as leadership support, teacher engagement, and resource allocation.

c)  Identify the Target Population

Clearly define who the respondents are. Consider demographic characteristics, geographic location, and any specific qualifications needed to be part of the study.

· Key Considerations:

· Who are the respondents (e.g., school leaders, teachers, policymakers)?

· What characteristics are important (e.g., years of experience, education level)?

· Example: For a study on educational leadership, the target population might be school principals in urban public schools.

d) Choose the Question Types

Decide on the types of questions to use, based on the information you want to collect. There are two main types:

· Closed-Ended Questions: Provide predefined response options (e.g., multiple-choice, Likert scales).

· Open-Ended Questions: Allow respondents to provide answers in their own words.

· Key Considerations:

· Closed-ended questions are easier to analyze and quantify.

· Open-ended questions provide richer, qualitative data.

· Example: Use a Likert scale to measure perceptions of policy effectiveness, and an open-ended question to capture challenges in policy implementation.

e) Develop Clear and Concise Questions

Write clear, unambiguous questions that are easy to understand. Avoid technical jargon, leading questions, double-barreled questions (i.e., two questions in one), and overly complex wording. Each question should directly relate to your research objectives.

· Tips:

· Use simple language appropriate for your respondents.

· Avoid bias in question phrasing.

· Ensure that each question measures only one concept.

· Example (Clear Question): “How often do you discuss policy changes with your staff?”
(Unclear Question): “How often and why do you discuss policy and leadership matters with your staff?”

f)  Create a Logical Flow and Structure

Organize the questionnaire into sections that follow a logical progression. Begin with easy, non-threatening questions to engage respondents, and then move to more complex or sensitive topics. Group similar topics together, and ensure that the questionnaire has a natural flow.

· Sections May Include:

· Demographic Information.

· Background Information.

· Core Questions related to the research objectives.

· Example: Start with demographic questions (age, experience), followed by sections on leadership practices, policy perceptions, and challenges.

g) Pilot the Questionnaire

Test the questionnaire with a small group that resembles the target population. The pilot phase helps identify unclear or problematic questions, technical issues, and overall length or difficulty.

· Key Considerations:

· Test whether respondents understand the questions.

· Get feedback on questionnaire length, wording, and format.

· Use feedback to refine and revise the questions.

h) Revise the Questionnaire

Based on feedback from the pilot study, revise and improve the questionnaire. Remove or reword confusing items, adjust the format, and ensure that all questions contribute to the research objectives.

· Key Considerations:

· Remove redundant questions.

· Refine any vague or unclear wording.

· Adjust the length of the questionnaire if it is too long or too short.

· Example: If respondents found certain questions redundant or unclear, such questions should be modified or eliminated.

i) Determine the Mode of Administration

Choose the most appropriate method for administering the questionnaire based on the target population, resources, and research objectives. Common modes include:

· Self-Administered Questionnaires: Respondents complete the questionnaire on their own (online or paper).

· Interviewer-Administered Questionnaires: An interviewer guides respondents through the questionnaire.

· Telephone Questionnaires: Administered over the phone, often for remote respondents.

· Online Questionnaires: Delivered via email or survey platforms (e.g., Google Forms, SurveyMonkey).

· Key Considerations:

· Self-administered and online questionnaires are more cost-effective and easier to distribute.

· Interviewer-administered questionnaires allow for clarification of questions.

j) Finalize the Questionnaire and Pre-Test

· Explanation: After revisions and pilot testing, finalize the questionnaire. Ensure that instructions are clear, response options are appropriate, and that the design is user-friendly. Pre-test the final version on a slightly larger sample than the pilot to confirm the tool's effectiveness.

· Key Considerations:

· Ensure that the questionnaire is ready for large-scale deployment.

· Include clear instructions for completion and submission.

k) Administer the Questionnaire

Distribute the questionnaire to your target population using the selected mode. Ensure the process is well-organized and that participants have clear instructions on how to complete and submit their responses.

1.3 Methods of Administering a Questionnaire

a) Self-Administered (Paper-Based):

Respondents complete the questionnaire on paper, typically on their own without interaction with the researcher.

 	Advantages:

· Cost-effective for large samples.

· Allows respondents to complete at their own pace.

Disadvantages:

· Low response rates can occur.

· Difficult to clarify questions if respondents have doubts.

b) Online (Web-Based):

Respondents fill out the questionnaire electronically using online survey tools (e.g., Google Forms, SurveyMonkey).

Advantages:

· Easy to distribute to a large, geographically diverse audience.

· Responses can be collected and analyzed automatically.

Disadvantages:

· May exclude individuals without internet access.

· Risk of low participation rates if not incentivized or followed up.

c) Face-to-Face Administered:

The researcher presents the questionnaire to respondents in person and assists them with filling it out if needed.

Advantages:

· Allows clarification of questions and probing for more in-depth responses.

· Higher response rates as interaction can encourage participation.

Disadvantages:

· Time-consuming and expensive.

· Respondents may feel pressured to answer in certain ways due to the presence of the researcher.

d) Telephone Administered:

The researcher administers the questionnaire over the phone, reading questions to respondents and recording their answers.

Advantages:

· Can reach respondents who are hard to access geographically.

· Useful for brief questionnaires.

Disadvantages:

· Limited ability to ask long or complex questions.

· Risk of respondents dropping out or providing less thoughtful answers.

e) Mail (Postal) Questionnaires:

The questionnaire is sent to respondents through the mail, and they are asked to fill it out and return it by post.

Advantages:

· Good for reaching remote or elderly populations without internet access.

· No pressure from an interviewer, allowing respondents to answer in their own time.

Disadvantages:

· Very low response rates if there is no follow-up.

· Delays in data collection due to postal services.



2.1 Test/Measurement 

A test is a structured tool used to measure an individual’s knowledge, skills, abilities, or other measurable traits. Tests typically consist of a series of questions, problems, or tasks designed to assess performance in a specific area. Tests can be standardized (e.g., national exams) or non-standardized (e.g., classroom tests), depending on their intended use. Test results are usually numerical and allow for objective comparisons between individuals or groups.



2.2  Types of Tests:

· Achievement Tests: Measure what an individual has learned (e.g., end-of-course exams).

· Aptitude Tests: Measure potential ability or capacity to learn (e.g., IQ tests).

· Diagnostic Tests: Identify specific strengths and weaknesses in knowledge or skills (e.g., reading diagnostic tests).

· Personality Tests: Assess individual personality traits (e.g., Myers-Briggs Type Indicator).

Definition of an assessment 
An assessment is a broader term that refers to the process of collecting data about individuals' knowledge, skills, attitudes, or behaviors. It can include tests but also encompasses a wider range of tools such as observations, portfolios, and self-assessments. Assessments may be formative (to provide ongoing feedback) or summative (to evaluate performance at the end of a course or program).

Types of Assessments:

· Formative Assessment: Ongoing assessments used to monitor student learning and provide feedback (e.g., quizzes, peer reviews).

· Summative Assessment: Assessments conducted at the end of an instructional period to evaluate student learning (e.g., final exams, standardized tests).

· Self-Assessment: Individuals evaluate their own progress or performance.

· Peer Assessment: Evaluations by peers, often used in collaborative learning environments.

2.3 Methods of Administering Tests

Tests can be administered in various ways, depending on the nature of the test, the target population, and the resources available. Each method has its own advantages and disadvantages. Below are common methods for administering tests:

a) Paper-Based Testing:

Tests are provided on paper, and respondents write their answers in the designated spaces.

· Strengths:

· Suitable for environments where access to technology is limited.

· Familiar format for many individuals, especially in traditional education settings.

· Allows for easy distribution in large groups.

· Weaknesses:

· Grading can be time-consuming, especially for large numbers of participants.

· Prone to logistical challenges, such as paper storage or loss.

· Limited interactivity; static format may not allow for multimedia content or adaptive questioning.



b) Computer-Based Testing (CBT):

Tests are administered using computers or other digital devices, either in a controlled environment (e.g., testing center) or remotely.

· Strengths:

· Immediate scoring and feedback in many cases.

· Ability to incorporate multimedia (e.g., videos, simulations) to enhance test content.

· Easier data management and analysis of results.

· Adaptive testing (test questions can adjust to the ability level of the respondent).

· Weaknesses:

· Requires access to technology and reliable internet.

· Technical issues, such as software glitches or power outages, may disrupt testing.

· May disadvantage individuals with limited computer skills.

c) Oral Testing:

The test is administered verbally by the examiner, and the participant responds aloud.

· Strengths:

· Allows for real-time interaction and clarification of questions.

· Can assess skills like speaking, reasoning, and critical thinking, which may be harder to capture in written tests.

· Flexible format, useful for participants with special needs (e.g., dyslexia).

· Weaknesses:

· Time-consuming and impractical for large groups.

· May introduce examiner bias in how questions are asked or responses evaluated.

· Respondents may feel more pressure or anxiety in face-to-face situations

d) Online Testing:

Tests are administered over the internet, and participants can take the test remotely from any location with an internet connection.

· Strengths:

· Highly convenient, allowing for large-scale distribution to participants in various locations.

· Reduces costs associated with test centers or paper materials.

· Results can often be instantly graded and returned.

· Weaknesses:

· Security concerns, such as cheating or impersonation, especially in non-proctored environments.

· Access to a reliable internet connection is required.

· Can be susceptible to technical issues like system crashes.

e) Proctored Testing:

A test administrator (proctor) monitors the test-takers to ensure the integrity of the test-taking process. Proctoring can be done in-person or remotely via video.

· Strengths:

· Ensures the security and integrity of the test by preventing cheating.

· Can be used in both paper-based and computer-based formats.

· Suitable for high-stakes exams, such as certification tests.

· Weaknesses:

· Requires trained personnel to act as proctors.

· Can increase the cost of administering the test.

· In-person proctoring may not be convenient for geographically dispersed test-takers.

f) Take-Home Testing:

· Definition: Participants are given the test to complete at their own pace and submit it by a specified deadline, usually in written or online format.

· Strengths:

· Provides flexibility for participants to take the test at a convenient time.

· Encourages deeper engagement with test content, especially for open-book or research-based tests.

· Ideal for low-stakes tests or assessments that evaluate application rather than recall.

· Weaknesses:

· Lack of control over test conditions may increase the risk of academic dishonesty.

· Difficult to ensure fairness, as some participants may have access to more resources than others.

· Limited applicability for timed or high-stakes testing.

g) Group Testing:

Tests are administered to a group of individuals at the same time, often in classroom or testing center settings.

· Strengths:

· Efficient for testing large numbers of participants simultaneously.

· Standardizes test conditions, reducing variability in the testing environment.

· Encourages uniformity in the administration process.

· Weaknesses:

· May increase test anxiety in some participants.

· Limited flexibility in scheduling; participants must adhere to the set testing time.

· Hard to monitor individual behaviors in very large groups, potentially increasing the risk of cheating

2.3 PROCESS FOR DEVELOPING TESTS

Developing a test involves several systematic steps to ensure that the test accurately measures the intended knowledge, skills, or abilities and yields reliable and valid results. Below is a step-by-step process for developing a test:

a) Define the Purpose of the Test

Begin by identifying the objectives of the test. Determine what knowledge, skills, or competencies the test is designed to measure. Clearly define the target population, the type of test (e.g., diagnostic, achievement, aptitude), and the use of the test results.

b) identify the Test Content and Construct

Based on the purpose, specify the content areas or constructs that the test will cover. This may involve outlining the topics, skills, or domains that are important for the test. Align the test content with the curriculum or learning outcomes.

c)  Develop a Test Blueprint (Test Specification)

Create a test blueprint, which outlines the structure of the test, the weightage of each topic, the types of questions, and the level of cognitive demand (e.g., recall, application, analysis). This ensures that the test is balanced and aligned with the learning objectives.

· Components of a Blueprint:

· Number of questions for each topic area.

· Distribution of question types (e.g., multiple-choice, essay, short answer).

· Cognitive levels (based on Bloom’s Taxonomy or other frameworks).

d) Choose the Appropriate Item Formats

Select the types of test items that will best assess the knowledge or skills. Common item formats include:

· Multiple-Choice Questions (MCQs): Assess factual knowledge and application.

· Short Answer/Essay Questions: Evaluate critical thinking, analysis, and explanation.

· True/False Questions: Test basic factual knowledge.

· Matching Questions: Evaluate understanding of relationships between concepts.

· Performance Tasks: Assess applied skills through real-world tasks.

e)  Write the Test Items

Develop the actual test items, ensuring that each question is clear, unambiguous, and aligned with the test’s purpose. Avoid bias, double-barreled questions, or overly complex wording.

· Tips for Writing Test Items:

· Ensure that all questions are tied to the objectives outlined in the blueprint.

· Provide only one correct answer (for objective formats like MCQs).

· Use plausible distractors (incorrect options) to avoid making the correct answer obvious.

· For essay questions, provide clear prompts and scoring criteria.

f) Review and Revise the Test Items

Once the items are written, review them for clarity, accuracy, and alignment with the test objectives. Involve subject matter experts (SMEs) to check the content validity and ensure that questions reflect what they are intended to measure.

g) Pilot the Test

Administer the test to a small group from the target population or a sample that is similar to the target group. The purpose of the pilot is to identify issues with question wording, timing, and overall difficulty.

· Key Considerations:

· Collect feedback on the clarity of instructions and questions.

· Evaluate whether the test is too easy or too difficult.

· Analyze response patterns to identify any problem items (e.g., items that are consistently answered incorrectly).

h) Analyze Pilot Test Data

After the pilot, analyze the test data to assess the quality of the items. This step includes item analysis, which measures:

· Item Difficulty: The percentage of students who answered each item correctly.

· Item Discrimination: The ability of an item to differentiate between high and low performers.

· Distractor Analysis: Whether the incorrect options (distractors) function as intended.

i) Revise the Test Based on Pilot Results

· Explanation: Make revisions to the test based on the results of the pilot and item analysis. Remove poorly performing items, rewrite unclear questions, and ensure the test covers the intended breadth and depth of content.

j) Finalize the Test and Develop Scoring Criteria

Finalize the test and create clear scoring criteria or rubrics. This step is particularly important for subjective items like essays or performance tasks.

· Scoring Approaches:

· For Objective Questions: Develop an answer key.

· For Subjective Questions: Create a rubric that outlines specific criteria for each level of performance.

11. Administer the Test

Administer the test to the actual population of interest under standardized conditions. Ensure that the test administration process is consistent and follows ethical guidelines (e.g., informed consent, confidentiality).

2.4 Analyze Test Results

After administering the test, analyze the results to evaluate the performance of the test items and the overall reliability and validity of the test.

· Key Analysis Steps:

· Compute reliability statistics (e.g., Cronbach’s alpha) to assess the consistency of the test.

· Assess validity by comparing test performance to other relevant data (e.g., course grades).
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Introduction to Qualitative Data Collection Tools

Qualitative data collection tools are designed to capture rich, descriptive data that provides insights into the thoughts, experiences, and behaviors of individuals. Unlike quantitative tools that focus on numerical data, qualitative tools aim to gather in-depth information that helps researchers understand complex social phenomena. These tools are commonly used in exploratory research, where the goal is to develop a deep understanding of the research subject rather than test specific hypotheses.

In educational leadership and policy studies, qualitative data collection can provide insights into the lived experiences of teachers, students, school leaders, and policymakers. This data can inform leadership practices, policy implementation, and the impact of educational reforms.



1.0 Types of Qualitative Data Collection Tools



1.1 Interviews

Interviews involve direct, one-on-one interaction between the researcher and the participant to explore their experiences, opinions, and perspectives.



· Types of Interviews:

· Structured Interviews: Predetermined questions with little flexibility.

· Semi-Structured Interviews: Predetermined questions with room for additional probing.

· Unstructured Interviews: No set questions, allowing for free-flowing conversation.



                Strengths:

· In-depth data: Provides detailed insights into participants' thoughts and experiences.

· Flexibility: Especially in unstructured or semi-structured interviews, the interviewer can probe for more information.

· Adaptability: Questions can be adjusted based on responses.

Weaknesses:

· Time-Consuming: Both conducting interviews and transcribing the data require significant time.

· Researcher Bias: The interviewer’s presence may influence participants' responses.

· Limited Sample Size: Often restricted to smaller sample sizes, reducing generalizability.



· Process for Development:

· Define the research objectives and key topics.

· Develop an interview guide with open-ended questions.

· Conduct pilot interviews to refine the questions.

· Conduct the interviews, ensuring a conducive environment.

· Record and transcribe the interviews for analysis.



1.2 Focus Groups

A focus group involves group discussions led by a facilitator to gather data from multiple participants simultaneously. It aims to explore shared experiences and collective views.

· Strengths:

· Group Dynamics: Interaction between participants can generate richer discussions.

· Time-Efficient: Multiple perspectives are collected in one session.

· Exploration of Group Norms: Provides insight into community or group perspectives.

· Weaknesses:

· Dominant Voices: Some participants may dominate the conversation, while others may feel inhibited.

· Groupthink: Participants may conform to the majority view, limiting the diversity of opinions.

· Requires Skilled Facilitation: The moderator needs to manage the discussion effectively.

· Process for Development:

· Identify the research objectives and select participants with shared characteristics.

· Develop a focus group guide with open-ended questions or topics for discussion.

· Choose a skilled facilitator to lead the session.

· Conduct the focus group, ensuring all participants contribute.

· Record the discussion and analyze the group dynamics and individual contributions.



2.3 Observations

Observations involve systematically watching and recording behaviors or events as they naturally occur, often without direct interaction with the subjects.

· Types of Observations:

· Participant Observation: The researcher becomes part of the group being studied.

· Non-Participant Observation: The researcher observes without interacting with the group.

· Strengths:

· Real-World Data: Captures behaviors and interactions in their natural setting.

· Rich Context: Provides context-specific data that other tools may miss.

· Non-Intrusive: Non-participant observation reduces the risk of influencing behavior.

· Weaknesses:

· Time-Intensive: Observing and recording data over time can be demanding.

· Subjectivity: Interpretation of observations may introduce bias.

· Limited Scope: May not capture participants' thoughts or intentions behind observed behaviors.

· Process for Development:

· Define the research focus and the behaviors or events to be observed.

· Determine the observation method (participant or non-participant).

· Develop an observation protocol or checklist for recording data.

· Conduct observations, ensuring ethical considerations are followed (e.g., informed consent).

· Record the observations systematically and analyze the data.



2.4 Document Analysis

Document analysis involves reviewing existing documents (e.g., policy papers, reports, meeting minutes, emails) to understand the context, trends, or behaviors related to the research topic.

· Strengths:

· Access to Historical Data: Provides insight into past events or decisions.

· Non-Reactive: Documents are not influenced by the researcher's presence.

· Cost-Effective: Utilizes existing data rather than collecting new data.

· Weaknesses:

· Availability of Documents: Limited by what is available or accessible.

· Lack of Context: Documents may lack context or not fully capture the situation.

· Interpretation Bias: The researcher may impose their interpretation on the data.

· Process for Development:

· Identify relevant documents based on the research objectives.

· Develop a coding framework or themes to guide analysis.

· Review and analyze the documents for relevant information.

· Compare the document findings with other data sources (e.g., interviews, observations).



2.4 Case Studies

A case study is an in-depth investigation of a specific individual, group, event, or institution within its real-life context.

Strengths:

· In-Depth Understanding: Provides a comprehensive view of the case.

· Contextualization: Offers rich context-specific data that is difficult to generalize but valuable for in-depth understanding.

· Multi-Method Approach: Can use various data sources, such as interviews, observations, and documents.

2.5 Weaknesses:

· Time-Consuming: Requires significant time to gather, analyze, and report data.

· Limited Generalizability: Focuses on a single case or a small number of cases, limiting broader applicability.

· Complexity: Managing and analyzing large amounts of qualitative data can be challenging.

2.6 Process for Development:

· Define the case to be studied and the research questions.

· Collect data from multiple sources (e.g., interviews, observations, documents).

· Develop a coding framework for analyzing the data.

· Synthesize findings to present a comprehensive understanding of the case.
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Ethical Frameworks Used in Research: Strengths and Weaknesses

1. The Belmont Report (1979)

· Principles:

· Respect for persons (informed consent)

· Beneficence (maximizing benefits, minimizing harm)

· Justice (fairness in participant selection)

· Strengths:

· Clearly outlines principles for protecting human subjects in research.

· Provides a strong foundation for Institutional Review Boards (IRBs) to evaluate research proposals.

· Weaknesses:

· General in nature, requiring further interpretation for application in specific contexts.

· Primarily focused on biomedical and behavioral research, may need adaptation for social sciences and humanities.

2. Declaration of Helsinki (1964, revised 2013)

· Principles:

· Focuses on the well-being of participants, informed consent, and the right to withdraw from the study.

· Requires that research protocols be reviewed by an independent ethics committee.

· Strengths:

· Strong emphasis on protecting participants in clinical research.

· Globally recognized and widely adopted in medical research.

· Weaknesses:

· Primarily focused on medical research, so its applicability to social and behavioral sciences may be limited.

· Some guidelines, like the requirement for independent reviews, may not be feasible in all research environments.

3. The Nuremberg Code (1947)

· Principles:

· Voluntary consent is essential.

· Research should avoid unnecessary physical and mental suffering.

· The risk should never exceed the potential benefits.

· Strengths:

· Set the foundation for modern research ethics, especially in medical and experimental research.

· Emphasizes voluntary participation and avoiding harm.

· Weaknesses:

· Lacks specific guidelines on how to apply its principles in less extreme research contexts.

· More focused on preventing egregious abuses, which may limit its relevance to contemporary research practices.

4. Feminist Ethics Framework

· Principles:

· Focuses on relationships, power dynamics, and inclusivity, especially concerning marginalized groups.

· Emphasizes empathy, care, and respect in the research process.

· Strengths:

· Highlights the importance of participant voice, particularly in research involving vulnerable populations.

· Encourages researchers to reflect on their own positionality and how power dynamics influence the research process.

· Weaknesses:

· More subjective in nature, which can lead to varied interpretations.

· Lack of clear, concrete guidelines can make implementation difficult.

5. Utilitarian Ethics

· Principles:

· The ethical value of an action is determined by its overall benefit or harm ("greatest good for the greatest number").

· Strengths:

· Focuses on maximizing benefits for society, encouraging beneficial research.

· Useful in weighing complex, large-scale studies where collective benefits are paramount.

· Weaknesses:

· Can justify harm to individuals or small groups if the overall benefit is large enough.

· Lacks clear guidance on how to handle specific ethical dilemmas in research where benefits and harms are hard to quantify.

6. Deontological Ethics (Kantian Ethics)

· Principles:

· Focuses on duties, obligations, and adherence to rules, regardless of the consequences.

· Treats participants as ends in themselves, not as means to an end.

· Strengths:

· Emphasizes respect for participants' rights and integrity.

· Provides clear ethical duties and responsibilities for researchers.

· Weaknesses:

· Can be rigid, as it focuses on adherence to rules even when there may be justifiable exceptions.

· May not adequately consider the practical outcomes or benefits of the research.
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Application of Ethical Standards in Research

Applying ethical standards in research is essential to ensure that the rights and well-being of participants are respected, that research is conducted with integrity, and that the results are credible and useful. Ethical standards guide researchers throughout the research process, from the design phase to the publication of results. Here's how these standards are typically applied in practice:



1. Informed Consent

· Application: Researchers must obtain informed consent from participants, ensuring that they fully understand the purpose, procedures, risks, and benefits of the research.

· How It Works: Consent forms should clearly explain the study in simple language, and participants should be given the opportunity to ask questions and voluntarily agree to participate without pressure or coercion.

· Example: In a study on leadership practices in schools, researchers would inform teachers and school administrators about the nature of the study, how data will be collected, and their right to withdraw at any point.



2. Confidentiality and Privacy

· Application: Researchers must protect the privacy of participants by keeping their data confidential and using secure data storage methods.

· How It Works: Personal identifiers, such as names or addresses, should be removed or anonymized. Access to sensitive data should be restricted, and results should be reported in a way that prevents identifying individual participants.

· Example: In a study on student performance in different teaching methods, researchers would anonymize student data and ensure that findings are reported without revealing individual student identities.



3. Minimizing Harm

· Application: Researchers must ensure that the risks of participating in research are minimized and that participants are not exposed to unnecessary harm, whether physical, psychological, or emotional.

· How It Works: Researchers should conduct risk assessments to identify potential risks and design their study to avoid or reduce them. If harm occurs, there should be mechanisms in place to address it, such as offering counseling services.

· Example: In a study involving interviews with school leaders about sensitive issues like job satisfaction, researchers must be aware of the emotional impact of the questions and provide support if distress arises.



4. Fair Participant Selection (Justice)

· Application: Researchers must ensure that the selection of participants is fair and that no group is unfairly excluded or burdened by the research.

· How It Works: Participant selection should be based on the research question, not convenience or bias. Vulnerable populations (e.g., children, marginalized groups) should not be exploited, and benefits of the research should be distributed fairly.

· Example: In a study examining leadership styles across different types of schools, the researcher should ensure that schools from various socio-economic backgrounds are included to avoid bias in results.



5. Research Integrity

· Application: Researchers must conduct their research honestly and transparently, avoiding fraud, plagiarism, or manipulation of data.

· How It Works: Researchers should report their findings accurately, acknowledge limitations, and give credit to others where due. Data should not be fabricated, falsified, or selectively reported to achieve desired results.

· Example: In an educational policy study, if initial data does not support the hypothesis, researchers should report the findings honestly rather than altering data to fit expectations.



6. Debriefing

· Application: After the research is completed, participants should be debriefed about the study's findings and its purpose, especially if deception was involved during the research.

· How It Works: Researchers should explain any deception used, clarify misunderstandings, and provide participants with an opportunity to discuss their experiences.

· Example: In a study where participants were asked to role-play in leadership scenarios without knowing the full purpose, researchers would explain the true intent after the study and offer any additional support or information participants may need.



7. Institutional Review Board (IRB) Approval

· Application: Research involving human subjects must be reviewed and approved by an ethics review board (IRB) before it is conducted.

· How It Works: Researchers submit a detailed research proposal to the IRB, outlining the study's ethical considerations, methods, and participant protections. The IRB ensures that the study complies with ethical standards.

· Example: Before conducting a large-scale survey of school principals, the researcher must obtain IRB approval to ensure that the survey does not harm participants and that consent procedures are adequate.
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