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Quantitative Research: An Introduction

Learning Outcome

When you complete this module, you will be able to critique a quantitative research study following a proposed format.


Introduction

Research is performed in health care environments to improve patient care and better support the health care professionals who are providing the care. Research is the gathering of data, turning that data into information and knowledge, and applying it to current health care issues. One prevalent research methodology in health care is quantitative (QUAN) research. In this module you will be learning the characteristics that make up a good QUAN research paper.

	
	
	




Learning Objectives

Here is what you will be able to do when you complete each objective:

1. Analyze the elements of effective introductory information.
2. Assess the elements of effective methods of quantitative research.
3. Assess the elements of research results.
4. Analyze the elements of discussion and conclusion.

Performance Evaluation

To show you have fully understood the material, you will be asked to:

1. Complete the Journal Article assignment.

	
	
	




Objective One

When you complete this objective, you will be able to analyze the elements of effective introductory information.

Learning Materials

Introductory Information

The introductory information provides the reader with the background information and framework for the research so that the reader can relate this study to other research. The introduction should:

· generate interest in the topic
· be broad in describing the problem for the study
· refer to other literature
· reach a specific audience

In quantitative research studies, the theory (problem) is the beginning of the plan. The goal of the study is to prove or disprove the theory. The theory provides the framework for the study, which includes the research questions (hypothesis) and data collection procedure.

	The introductory information consists of:

	


Title
	· Correctly describes what the paper is about
· States:

· Population of interest
· Major variables

	
Statement of the Problem (Theory)
	· Clearly states why the research was conducted
· Identifies key variables

	

Related Literature
	· Briefly reviews literature relevant to the study
· Provides useful background and context



	
	
	





	

Statement of Hypothesis
	· Clearly stated and includes key variables
· Follows logically from the statement of the problem



Title

The research title should clearly indicate the theme of the research, who or what is involved in the research, and the major variables of the study.

Example:

“Accessing the Efficacy of Low-Dose X-ray Imaging for Early Detection of Lung Cancer in High-Risk Patients: A Comparative Study”.

Population

Population is broken into a target population (entire population) and a sampling (representative portion) population
Target Population
Accessible Population
Sample Population


Sampling is the process of selecting the sample from the target population and is determined by:

· how the information is to be collected
· the procedures used for collection
· where the research is conducted
· who is involved
· the size of the population


Variables

Quantitative research usually involves a minimum of two variables impacting each other or a
“cause and effect relationship”.

· Independent Variable(s): The independent variable can change and may be manipulated by the researcher to determine the effect on the outcome of the study. The hypothesis will state the effect the independent variable is predicted to have on the dependent variable.
· Dependent Variable: This variable is expected to change in response to changes in the independent variable. The effect the independent variables have on the dependent variable is the focus of the research.
· Controlled Variable: These are other variables (or factors) that could influence the dependent variable. To ensure that changes to the dependent variable can be attributed to the independent variable, these other influences are controlled.

	
	
	





Example continued

“Accessing the Efficacy of Low-Dose X-ray Imaging for Early Detection of Lung Cancer in High-Risk Patients: A Comparative Study”.

[bookmark: _Hlk137123081]Independent variables: The independent variable is the “Low-Dose X-ray Imaging.” It is the variable that is manipulated or controlled by the researchers to examine its effect on the outcome, which is the early detection of lung cancer in high-risk patients.

Dependent variable: is the early detection of lung cancer. It is the variable that is measured or observed in response to the manipulation or presence of the independent variable.

Target population: is high-risk patients. These patients are at a higher risk of developing lung cancer due to specific factors and history.

Assessable population: are high-risk patients who are willing to participate in the study and meet the inclusion criteria set by the researchers.

Sample population: would be a subset of the assessable population that is actually included in the study and analyzed. It is the group of individuals from the assessable population who are selected to participate in the research study. In this case, the sample population is a specific group of high-risk patients who meet the inclusion criteria and agree to participate in the study. The researchers would select a representative sample from the assessable population to conduct the comparative study on the efficacy of low-dose X-ray imaging for early detection of lung cancer in high-risk patients.


Statement of the Problem (Theory)

Research problems are chosen based on experience, observation or interest. The literature helps the researcher design the problem, formulate the research question and ask future questions.

The problem should:

· clearly state what is to be studied using related language
· contribute to current understandings of the problem to date
· lead to new problems to further research studies
· be of interest to the researcher
· be ethical and not violate ethical principles
· state a relationship between two or more variables in the form of a question or implied question
· be presented in a way that makes further research into the question possible

Effective problem statements answer the question “Why does this research need to be conducted.” If a researcher is unable to answer this question clearly, then the statement of the problem comes off as vague.

	
	
	





Example continued

“Accessing the Efficacy of Low-Dose X-ray Imaging for Early Detection of Lung Cancer in High-Risk Patients: A Comparative Study”.

Independent variables: The independent variable is the “Low-Dose X-ray Imaging.” It is the variable that is manipulated or controlled by the researchers to examine its effect on the outcome, which is the early detection of lung cancer in high-risk patients.

Dependent variable: is the early detection of lung cancer. It is the variable that is measured or observed in response to the manipulation or presence of the independent variable.

Target population: is high-risk patients. These patients are at a higher risk of developing lung cancer due to specific factors and history.

Assessable population: are high-risk patients who are willing to participate in the study and meet the inclusion criteria set by the researchers.

Sample population: would be a subset of the assessable population that is actually included in the study and analyzed. It is the group of individuals from the assessable population who are selected to participate in the research study. In this case, the sample population is a specific group of high-risk patients who meet the inclusion criteria and agree to participate in the study. The researchers would select a representative sample from the assessable population to conduct the comparative study on the efficacy of low-dose X-ray imaging for early detection of lung cancer in high-risk patients.

Problem/Theory: The need for effective early detection methods for lung cancer in high-risk patients. Lung cancer is a significant health concern, particularly among individuals with known risk factors such as smoking history or occupational exposure.

Research Question: Is low-dose X-ray imaging an effective method for early detection of lung cancer in high-risk patients compared to routine imaging techniques?

Related Literature

The literature provides background and context for the research. The researcher uses the information to help her state the problem and explain why the research is needed.

The literature review performs many functions in the research study, such as:

· Determine the next steps of required research in the area of interest.
· Determine whether the study will provide useful outcomes with possibilities of new research studies.
· Help narrow, define or clarify the problem and state the question.
· Help indicate inconsistencies, or contradictory results to determine the best sampling, design or variables.
· Prevent duplication or replication of studies.
· Help the researcher to have a better understanding in interpretation of the analysis.

	
	
	




Statement of Hypothesis

A researcher will create a theory indicating a cause and effect relationship where evidence can be collected. The hypothesis states the theory that the study will test. The hypothesis states the predicted relationship between the independent and dependent variables. In research studies, this relationship is usually cause and effect. If the research results suggest that there is a relationship between the variables as predicted, then the research is said to support the hypothesis.

The hypothesis statement:

· predicts a solution to the problem
· states the predicted relationship between the variables
· is validated through research
· provides a direction to the research
· provides a framework for reporting the findings or stating outcomes 

Example continued
“Accessing the Efficacy of Low-Dose X-ray Imaging for Early Detection of Lung Cancer in High-Risk Patients: A Comparative Study”.

1. Independent variables: The independent variable is the “Low-Dose X-ray Imaging.” It is the variable that is manipulated or controlled by the researchers to examine its effect on the outcome, which is the early detection of lung cancer in high-risk patients.

2. Dependent variable: is the early detection of lung cancer. It is the variable that is measured or observed in response to the manipulation or presence of the independent variable.

3. Target population: is high-risk patients. These patients are at a higher risk of developing lung cancer due to specific factors and history.

4. Assessable population: are high-risk patients who are willing to participate in the study and meet the inclusion criteria set by the researchers.

5. Sample population: would be a subset of the assessable population that is actually included in the study and analyzed. It is the group of individuals from the assessable population who are selected to participate in the research study. In this case, the sample population is a specific group of high-risk patients who meet the inclusion criteria and agree to participate in the study. The researchers would select a representative sample from the assessable population to conduct the comparative study on the efficacy of low-dose X-ray imaging for early detection of lung cancer in high-risk patients.

6. Problem/Theory: The need for effective early detection methods for lung cancer in high-risk patients. Lung cancer is a significant health concern, particularly among individuals with known risk factors such as smoking history or occupational exposure.

7. Research Question: Is low-dose X-ray imaging an effective method for early detection of lung cancer in high-risk patients compared to routine imaging techniques?

8. Hypothesis: The use of low-dose X-ray imaging will demonstrate superior efficacy in the early detection of lung cancer in high-risk patients compared to routine imaging techniques.

	
	
	




Objective Two

When you complete this objective, you will be able to assess the elements of effective methods of quantitative research.

Learning Materials

Quantitative research involves determining the hypothesis and then choosing the best population, procedure and instruments to collect the data. This section explores how to choose the subject, procedure and instruments used for the process.

	Elements of Research Process
	

	









Subjects
	






Defines population of interest Describes sampling method
	









Procedures
	Describes
	








Instruments(e.g. surveys, tests)
	






Describes measurement instruments including validity and reliability

	
	
	
	procedures
	
	

	
	
	
	in enough
	
	

	
	
	
	detail to
	
	

	
	
	
	enable other
	
	

	
	
	
	researches
	
	

	
	
	
	to replicate the study Operationally defines independent and
dependent
	
	

	
	
	
	variables
	
	

	
	
	
	Identifies
	
	

	
	
	
	and controls
	
	

	
	
	
	possible
	
	

	
	
	
	confounding
	
	

	
	
	
	variables
	
	







Subjects

Sampling is the process of selecting a group of persons, objects, events or cases that relate to the problem. Sampling involves making decisions about the target population, accessible population, sample units, method and sample size.

	
	
	




Target population is the group that the researcher is interested in studying and wishes to make a generalized statement about in the outcome of the study. The researcher must determine which part of the target population is accessible to the study based on resources and time factors. The researcher will then sample the accessible population and study the impact of the variables. The researcher will make a generalized statement for the target population based on the outcome of the sample population involved in the study. There may be studies that allow for the accessible population to be the same as the target population.

The sample should be well described to include areas of age, sex, severity of condition, underlying factors etc. When necessary, demographic information should be provided. All of this information will allow the reader to determine whether the sampled population is applicable to the study.

Sampling Methods

There are two main sampling methods used in quantitative research: random and incidental sampling.

· Random sampling assigns subjects to groups using chance. For example, tossing a coin to determine who is selected from the target population. This is the best method of sampling because there are no biases in selecting subjects from the target population. It is also the most difficult method.
· Incidental sampling includes selecting a sample population that is easily accessible; however, the sample may not reflect the complete target population.
	
	
	



Sample Size

Sample size is another factor to consider in the process. The researcher requires an optimum number of participants depending upon the characteristics and context of the problem. The researcher cannot state a percentage of the population that needs to be selected, as this may be unrealistic. The researcher must also account for cost factors, pain, or danger to humans or animals during the study. The sample size must be large enough to avoid sampling errors, which create bias and decrease the validity of the study.

Procedures

The procedure stage includes:

· elements of design
· approach
· data collection and analysis
· methods
· instruments

Each element should be described in enough detail (with examples) to enable another research to repeat the study.

Once the hypothesis has been created, the procedure becomes operational. This entails defining the independent and dependent variables. The variables must reflect or optimally suit the hypothesis statement. The hypothesis determines who or what qualifies for the purpose of the study, determines the cause of the effect on the dependent variable, and the method of collection.

Instruments

A variety of tools or instruments are used to collect data. Two kinds are interviews and questionnaires.

The best instruments are those that previous research has shown produce valid and reliable results. Examples of instruments are:

· an interview with specific questions where the participant would rate the answer given a scale (for example, the Likert scale rates answers 1–5)
· aptitude tests to measure what a person knows

	
	
	




· personality inventory tests
· checklists
· a coding system

Data may be collected through e-mail, surveys or telephone surveys. Timelines for data collection should be outlined in the method.

Instruments may be selected during the literature review. It is important to review the strengths and limitations stated under the discussion section of the report to help determine whether the instrument is the best choice for the research.

The researcher must consider two important factors when choosing an instrument: validity and reliability. If the research lacks validity and reliability of the instrument measurements, then the conclusions of the results will be unbelievable to the result and reader.

· Validity refers to the degree of accuracy measured in a study or the success at measuring what the researcher has set out to measure.
· Reliability (reproducibility) demonstrates the ability of a procedure and measuring instrument to produce the same result on repeated tests.

Validity and reliability are concerned with the effect that error has on the consistency of the report, such as random vs. systemic error.

· Random errors rare results that occur infrequently and linked with validity. They are caused by unknown and unpredictable changes in the research. These changes may occur in the measuring instruments or in the environmental conditions.
· Systematic errors are usually identified in a predictable way and linked with reliability of the measurement. They are often associated with the measuring instruments, data handling systems or inaccurate use of the instrument by the researcher.

Example:

If you stepped on a scale to determine your weight each day for a week and the result gave you the same weight, you would consider the scale reliable and valid. If the scale showed a different reading each day, then the scale would be determined unreliable and not valid.

If the scale showed a weight result significantly higher or lower on one day, this is termed a random error and impacts the validity of the test measurement. An example of systemic error would be seen if the scale showed a weight which consistently went higher each day for the seven days.

Question: Is it possible for a scale to be reliable and not valid? Yes, a scale could be consistently producing the same weight (reliable) but the results may be meaningless to the test (not valid).

Objective Three

When you complete this objective, you will be able to assess the elements of results in quantitative research.

Learning Materials


	Research results

	

Analysis of Data
	Describes the statistical methods used to analyze the data Note: If you understand statistics well, you can critique:

· the choice of statistical methods
· interpretation of statistics

	
Results
	Presented clearly, using tables and figures effectively to help summarize the results
Does not interpret the data



Analysis of Data

The analysis section provides a description of and rationale for the design, methodology and analysis methods used. This includes computer programs or other analytical tools used for data analysis and quantitative statistics.

Quantitative analysis applies statistical methods; therefore, the report should indicate the results in numerical values. The reader should examine the summary statistics, including the size of population sampled.




The data analysis should:

· describe the instruments and techniques used to analyze the data
· describe how the data was processed
· address issues related to reliability and validity
· state what strategies were taken to increase reliability and validity
· ensure that the rights of human subjects were protected

	
	
	




Health professionals need to be critical of the findings from a statistical test and not base their clinical interpretation solely on their values, but rather the overall method used and process followed.

Results

The results of the study should:

· demonstrate how the findings relate to the hypothesis and increase the knowledge of the topic studied
· restate the hypothesis along with how the results support, or do not support, the hypothesis
· not interpret or discuss the findings at this point in the report
· be brief with a presentation of tables, charts or figures that allow the reader to interpret the findings
· include the mean, median, standard deviation, and correlations or percentages etc.

Inadequacies in the results section may indicate erroneous results.












Objective Four

When you complete this objective, you will be able to analyze the elements of the discussion and conclusion.

Learning Materials


	Conclusion
	

	








Discussion
	
	








Conclusions
	Follows
	








Summary
	







Clear, concise, sufficient

	
	Interprets
	
	logically from
	
	

	
	results
	
	the study
	
	

	
	clearly
	
	Avoids
	
	

	
	States
	
	drawing
	
	

	
	implications
	
	conclusions
	
	

	
	of the study
	
	that cannot be
	
	

	
	based on the study Discusses
appropriate
	
	supported by the study Avoids
generalizing
	
	

	
	applications
	
	beyond what
	
	

	
	of the study
	
	seems
	
	

	
	Provides
	
	reasonable
	
	

	
	suggestions
	
	given the
	
	

	
	for future
	
	sample
	
	

	
	research
	
	population
	
	

	
	
	
	used.
	
	



Discussion

The discussion provides an interpretation of the results to explain the findings. It answers the original research question and discusses how the results support, or fail to support, the hypothesis. The interpretation of the data must adhere to the following three guidelines:

1. Results and analysis are strictly based on the data collected in the research.
2. Validity problems or limitations are considered and stated.
3. Conclusions are presented as a probability statement rather than facts.

	
	
	




Conclusions

The conclusion summarizes the research findings, which are the interpretation of the results. The conclusion responds to the hypothesis statement, answering whether the findings support or do not support the hypothesis. The researcher should not state any conclusions that do not follow the research or cannot be supported by the results.

Summary

The summary section provides a brief restatement of the problem, the main features of the method and the findings. The summary is a short, clear, concise description of the study and the findings.



Additional Resources for Quantitative Research:

http://sportsci.org/jour/0001/wghdesign.html

http://sportsci.org/resource/design/design.html
	
	
	




	
	
	




	
	
	




	
	
	




	
	
	



