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Research Proposal?

Part 4. Literature Review
▪ Summary of key theories and previous research
▪ Identification of gaps your study will address
▪ Theoretical framework (if applicable)

Part 3. Introduction

▪ Background and context
▪ Statement of the problem
▪ Research questions or hypotheses
▪ Significance of the study 

(academic, social, or practical)

Part 1. Title

A concise, descriptive title that clearly reflects the 
research focus.

Part 2. Abstract / Executive Summary

A brief overview (150–250 words) summarizing:
▪ The research problem
▪ Objectives
▪ Methodology
▪ Expected outcomes
▪ Significance

Part 5. Research Objectives
▪ Clear, specific, and measurable objectives
▪ Optional: hypotheses or guiding questions

Part 6. Methodology
▪ Research design (qualitative, quantitative, mixed methods)
▪ Data collection methods 

(e.g., interviews, surveys, corpus analysis)
▪ Sampling strategy
▪ Data analysis plan
▪ Ethical considerations

Part 7. Timeline
▪ A Gantt chart or table showing key milestones 

(e.g., literature review, data collection, analysis, writing)
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Content

What is…?

Important?

Literature?

Flow

Data Collection to Analysis



Research?

Chocolate consumption = Nobel prize?



Research?
Correlation is not causation by ignoring confounding effect



Leading school improvement: Research
Reason of doing research

1 The drawing together of different kinds of evidence including professional 
experience

2 The encouragement of dialogue about learning

3 The involvement of external critical friends

4 Collaborative working and learning within equitable partnerships

5 Reflective, critical, challenging but supportive approaches

6 Representation of a range of different voices and perspectives

7 A clear aim to improve student, professional and organizational learning



Leading school improvement: Research
Distinguish theory, research, and practice

▪ You must understand the broader, 
practical significance of engaging with 
published literature.

▪ Research is akin to forecasting the 
weather.



Leading school improvement: Research
Distinguish theory, research, and practice

▪ A merely speculation about the relationships among people and phenomena.
▪ Simple and easily understood (dismissed from “real” world)

▪ Use for subsequent analyses.

Theory



Leading school improvement: Research
Distinguish theory, research, and practice

▪ Grounded in data
▪ Validate theory
▪ Understand phenomenon

Research



Leading school improvement: Research
Distinguish theory, research, and practice

▪ Use research to inform thinking
▪ Taking what is known about the 

local situation

Practice
Your big idea 
about what’s 

going on

Theory 
constructs

Theory 
constructs

Empirical 
studies

Empirical 
studies

Empirical 
studies



Importance of education research

Attempting to describe the characteristics of a phenomena

Description

Objective of education research (add to knowledge and practice)

Attempting to understand the subjective viewpoints of particular people and 
particular groups

Understanding

Rainey, K., Dancy, M., Mickelson, R., Stearns, E., & Moller, S. (2019). A descriptive study of race and gender differences in how 
instructional style and perceived professor care influence decisions to major in STEM. International Journal of STEM Education, 6(1), 1-
13.



Importance of education research
Objective of education research (add to knowledge and practice)

Rainey, K., Dancy, M., Mickelson, R., Stearns, E., & Moller, S. (2019). 
A descriptive study of race and gender differences in how instructional style and perceived professor care influence 

decisions to major in STEM. International Journal of STEM Education, 6(1), 1-13.

Example



Importance of education research
Objective of education research (add to knowledge and practice)

Rainey, K., Dancy, M., Mickelson, R., Stearns, E., & Moller, S. (2019). A descriptive study of race and gender differences 
in how instructional style and perceived professor care influence decisions to major in STEM. International Journal of STEM Education, 6(1), 1-13.

What do they feel What do they want

Example



Importance of education research
Objective of education research (add to knowledge and practice) Example

香港欠「STEM女生」
蘇詠梅、趙永佳

以相對優勢解讀STEM男女失衡的迷思—
與蘇教授和趙教授商榷

張熹晴、黃子純、曾華科、鄭嘉盈、鄭穎瑩、邱峻輝、黃智穎

選擇修讀STEM的女生着實不少，只是選擇STEM的男生數量
驚人，使理科的男女比例失衡，最終產生甚少女生修讀STEM
的印象。

全面理解女生STEM職業抱負為何受限—
回應〈以相對優勢解讀STEM男女失衡的迷思〉

蘇詠梅



Understanding type of research articles
What are you looking for?

▪ Learn the type of literature
▪ Understand how to read an abstract

Before answering this questions, you need to…

Learn the type of literature



Understanding type of research articles
What are you looking for?

▪ Learn the type of literature
▪ Understand how to read an abstract

Before answering this questions, 
you need to…

Understand how to read an abstract
Sub-headings and their accompanying explanations 

must always be included

Purpose Design/methodology/approach

Findings Originality

Sub-headings that are optional and can be included

Research limitations/implications

Practical implications Social implications



Understanding type of research articles
What are you looking for?

▪ Learn the type of literature
▪ Understand how to read an abstract

Before answering this questions, 
you need to…

Understand how to read an abstract

Read the abstract…
▪ Clear-cut aims and objectives?
▪ Well-defined research hypothesis?
▪ Are the conclusions precise?
▪ Is the above useful or relevant to what I am looking 

for?



Understanding type of research articles
What are you looking for?

▪Original research articles
▪Experimental studies
▪Case-control studies
▪Conceptual paper

Idea for a research1



Understanding type of research articles
What are you looking for?

▪Textbooks
▪Case series
▪Case reports

Diagnosis/ prognosis2



Understanding type of research articles
What are you looking for?

▪Narrative reviews
▪Systematic reviews
▪Meta-analysis

Topic overview/updates3



Research Flow
Research wheel: Your scientific angle



Sampling – Terminology

A population in the set of all elements. 
It is the large group to which a researcher 
wants to generalize his or her sample 
results.

Population 

A sample is a set of elements taken from 
a larger population according to certain 
rules.

Sample

Students feedback on e-learning.
Population – All students
Sample – Selected students

Example



Sampling – Terminology

Sampling is the process of drawing a sample from a 
population. It aims at generalize the characteristics from the 
sample to the population.

Sampling

Representative sample resembles the population that it 
came from on all characteristics except total size.

Goal

Students feedback on e-learning.
Representative sample – High, middle, low performance student
Biased sample – Random

Example

Biased sample is systematically different from the population.
Avoid



Data Collection

▪ Provide multiple-converging support for a single point
▪ Provide a fuller-diverging picture of what you are 

studying

Provide multiple sources of evidence

Students perform well in examination/test
≠ Effective teaching

Example

Rule (Triangulation)

▪ Defend a specific claim by providing evidence

Rule out alternative explanation



Data Collection

Assess an individual’s ability to perform on an 
achievement test, intelligence test, aptitude 
test, interest inventory, or personality 
assessment inventory.

Measuring performance

Method (Quantitative)

Measure feelings toward educational topics 
(e.g., assessing positive or negative attitudes 
toward giving students a choice of school to 
attend).

Measuring attitude



Data Collection

▪ A standardized tests is developed by many 
scholars.

▪ An assessment tests is developed by the 
researcher that tailor to the content or task.

Measuring method – Tests

Method (Quantitative)

IQ test

Example



Data Collection

Selecting an instrument (or using a 
behavioral protocol) on which to record a 
behavior, observing individuals for that 
behavior, and checking points on a scale that 
reflect the behavior (behavioral checklists).

Quantitative observing method

Method (Quantitative)

Quantitative observing method

Time-interval sampling Specific time interval
Event sampling During or after a specific 

event has occurred



Data Collection

Observation is the process of gathering open-ended, firsthand information by 
observing people and places at a research site.

Qualitative observation

Method (Qualitative)

01 02 0403

Becomes a member of the 
group being studied and 

does not tell members they 
are being studied. 

Complete participant

Example

Being a student

Spends extended time with 
the group as an insider and 

tells members they are being 
studied.

Participant as observer

Example

Shadowing

Spends a limited time 
observing group members 
and tells members they are 

being studied.

Observer as participant

Example

Lesson observation

Observes as an outsider and 
does not tell people they are 

being observed.

Complete observer

Example

Using CCTV



Data Collection

▪ Depth interviews
▪ Enter into the inner world of another person and to gain an understanding of that’s 

person’s perspective

Interview

Method (Qualitative)



Data Collection

Interview

Method (Qualitative)

(Example)



Data Collection

Interview technique

Method (Qualitative)

▪ Probes are subquestions under each 
question that the researcher asks to elicit 
more information. Use them to clarify 
points or to have the interviewee expand 
on ideas. 

▪ These probes vary from exploring the 
content in more depth (elaborating) to 
asking the interviewee to explain the 
answer in more detail (clarifying).



Data Collection

Principles for designing questionnaire

Constructing questionnaire

1 Make sure the questionnaire items match your research objectives
Instrument match your objectives

2 Understand your research participants
Develop an empathetic understanding (think like your participants)

3 Use natural and familiar language



Data Collection

Principles for designing questionnaire

Constructing questionnaire

4 Do not use ‘leading’ or ‘loaded’ questions

Example of loaded questions
Do you believe that you should keep more of your effort 
on teaching or that the school should get more of your 
effort for handling bureaucratic administration 
programs? (imply bureaucracy exist in this school)

Task
Rewrite the questions.



Data Collection

Principles for designing questionnaire

Constructing questionnaire

5 Avoid double-barreled questions
Combines two or more issues or attitude objects

6 Avoid double negatives
Includes two negatives in one sentences



Data Collection

Principles for designing questionnaire

Constructing questionnaire

Examples from teachers and students’ questionnaire 



Validity and Reliability
Collecting data

 Reliable
 Valid

 Reliable
 Valid

 Reliable
 Valid



Analyzing – Experimental Research

Conducted in a real-life setting

Field experiment

Conducted in a controlled environment 
where one or more variables are precisely 
manipulated and all or nearly all 
extraneous variables are controlled.

Laboratory experiment

Test an idea (or practice or procedure) to determine whether it influences an outcome



Analyzing – Experimental Research
Independent variable and Dependent variable



Analyzing – Experimental Research

Presence versus 
absence technique

Review

Yes No

Amount of review

None One session Two sessions

Review type

Teacher-directed Student-directed Group

Amount technique

Type technique

▪ The manipulation is expected to cause a change in dependent variable.
Independent variable manipulation

Review for study

Example



Analyzing – Experimental Research

▪ Avoid ambiguous temporal precedence (含糊流程)
▪ Understand historical background of your participants (any treatment before?)
▪ Maturation (age of teacher or students)

Enhancing the quality (validity) of your experimental



Analyzing – Experimental Research

▪ Testing (familiar with the test with pre-test experience)
▪ Instrumentation (foresee the change of second questionnaire)
▪ Avoid differential selection

Enhancing the quality (validity) of your experimental



Analyzing – Experimental Research

▪ Pre-tests are given before a learning period to assess students' prior knowledge. 
▪ Post-tests are administered after the learning period to evaluate what students have 

learned.

Pre and Post-Tests

▪ Used for pre and post-test analysis in the same group of students to see if their performance 
has statistically improved.

Paired Sample T-Test

▪ Use statistical software (like SPSS, R, or even Excel) to calculate the T-value and P-value.
Apply the T-Test

Example

Pre-test 70 75 65 60 80
Post-test 80 78 69 65 85
Difference 10 3 4 5 5

T-test result

P-value = 0.02 
(significant at 0.05 level) 

Conclusion

There is a significant improvement in scores, 
indicating effective instruction. 



Analyzing – Experimental Research

▪ Pre-tests are given before a learning period to assess students' prior knowledge. 
▪ Post-tests are administered after the learning period to evaluate what students have 

learned.

Pre and Post-Tests

▪ Used for pre and post-test analysis in the same group of students to see if their performance 
has statistically improved.

Paired Sample T-Test

▪ Use statistical software (like SPSS, R, or even Excel) to calculate the T-value and P-value.
Apply the T-Test

Example

Pre-test 70 75 65 60 80
Post-test 80 78 69 65 85
Difference 10 3 4 5 5

T-test result

P-value = 0.02 
(significant at 0.05 level) 

Conclusion

There is a significant improvement in scores, 
indicating effective instruction. 

Utilize ChatGPT 
as your guide for navigating and mastering the software

‘Conduct T-test by SPSS’



Analyzing – Correlation



Analyzing – Correlation

Utilize ChatGPT 
as your guide for navigating and mastering the software

‘Conduct Correlation analysis by SPSS’



Analyzing – Regression



Analyzing – Case study

A bounded system

Case

Provide insight into an issue or 
refinement of theory.

Instrumental case study

Extended to several cases.

Collective case study



Analyzing – Case study

Study of the particular (principle)

▪ Uniqueness of situations
▪ Identify the “issue” as the theme or 

dimension to study
▪ Telling the story: Let the case tell its 

own story



Analyzing – Case study



Analyzing – Case study

First Wave | Coding Second Wave | Pattern Third Wave | Theme

Data reduction

▪ Descriptive coding
▪ Process coding
▪ Concept coding
▪ Emotion coding
▪ Values coding
▪ Attribute coding



Analyzing – Case study

Second Wave | PatternFirst Wave | Coding Third Wave | Theme

Data reduction

Data display to identify the pattern



Analyzing – Case study

Third Wave | ThemeFirst Wave | Coding Second Wave | Pattern

Data reduction

Identify theme to ask research question
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