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2. Developmental Reading
Assignment #2 – Developmental Readings 
1. Create Developmental Readings from seminal sources and scholarly peer-reviewed 
journal articles. Review instructions for Assignment #3, the course essential elements, 
and course readings to identify selections of books and journals to create entries. 
a. Refer to the "Student Guide to Developmental Readings" in the General 
Helps folder for updated information on sample comments, the grading rubric, 
and key definitions related to developmental readings.

 


Introduction 
This study takes a concise look at the connectivity between correlation and the 
linear regression function (The BMJ, 2025), to determine their suitability in statistically oriented projects. Other areas of interest will be the digital, internet landscape (Chakraborty, 2024), what it  offers as a  conducive platform for statistical research tools, studies, and applications. To determine how it can be mobilized for effective planning and the adequate use of statistical tools or programs which are required for optimum statistical interventions. The classical statistical  challenges and the alignment by some statistical practitioners to the Frequentist (objective) and the Bayesian (subjective) model approach (Fernandez, 2014; Grieve, 2024) will be assessed to determine their acceptability in modern statistical project studies. The student will assess and examine the study hypotheses and assumptions, to ensure that the statistical process, data analysis,  and information is realistic to the barest minimum statistical errors. Sampling errors may be commonplace in statistics; this study will determine how best to minimize their occurrences and to maximize realistic project outcomes. Project simulations are becoming the new norm in psychological research studies. This will be verified, to seek how some levels of irrationality and statistical inaccuracies can be minimized. Program and project validation can be controversial in some complex statistical projects, but critical and based on assumption tests, designed to meet the necessary conditions and study requirements. The study will assess the qualitative-inductive, and the quantitative deductive methodology and determine their experimental suitability based on project objectives and goals involved. This will be carried out  alongside the effective use of the ANOVA, the analysis of variance, the t-test, and the multiple and the comparative statistical roles they play in modern statistical surveys and experiments.

Source  One: The BMJ (2025) Correlation and Regression. BMJ- British Medical Journal publications https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-correlation-and-regression. 
Comment   1:   There is an obvious connectivity between correlation and the linear regression function.
Quote/Paraphrase:   In statistical terms, we use correlation to denote the association between two quantitative variables. We also assume that the association is linear, that one variable increase or decreases a fixed amount for a unit increase or decrease in the other. The other technique that is often used in these circumstances is regression, which involves estimating the best straight line to summarize the association. The degree of association is measured by a correlation coefficient, denoted by r. It is sometimes called Pearson’s correlation coefficient after its originator and is a measure of linear association. If a curved line is needed to express the relationship, other and more complicated measures of the correlation must be used. The correlation coefficient is measured on a scale that varies from + 1 through 0 to – 1. A complete correlation between two variables is expressed by either + 1 or -1. When one variable increases as the other increases, the correlation is positive; when one decreases as the other increases, it is negative (The BMJ, 2025).
Essential Elements:  Correlation, association, quantitative variables. Linear regression, variable increases or decreases, a correlation coefficient, Pearson’s correlation coefficient, measures of linear association. 
 Additive/Variant Analysis:  The additive is, “In statistical terms, we use correlation to denote the association between two quantitative variables. We also assume that the association is linear.” The BMJ journal emphasizes the commonality of connection and the association between correlation and the linear function. 
Contextualization:  Correlation allows you to measure how well you understand a relationship between multiple variables, like a client or staff behavioral change based on counseling, mentoring, and therapy interventions. Through a regression analysis, you can establish a statistical formula to represent a relationship between different variables. A Streamline Simple Linear Regression Equation is:[image: simple linear regression slope and intercept equations]
The regression line is obtained using the method of least squares. The line y = a + bx that we draw through the points gives a predicted or fitted value of y for each value of x in the data set. For a particular value of x, the vertical difference between the observed and fitted value of y is known as the deviation or residual (Fig. 1.1). The method of least squares finds the values of a and b that minimize the sum of the squares of all the deviations. This gives the following formulae for calculating a and b.
                Method of Least Squares and the Linear Regression
                                                               Figure 1.1
[image: Figure 8]
Point of Note:

Figure 1.1 is culled from Critical Care / Bewick et al., 2003).
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Usually, these values would be calculated using a statistical package or the statistical functions on a calculator (Bewick et al., 2003).

Comment   2:  The digital, internet landscape offers a conducive platform for statistical research tools, studies, and applications.
Quote/Paraphrase:  In today’s digital landscape, the intersection of marketing and statistics has become more significant than ever. About 60% of marketers believe that data-driven marketing is crucial to the success of their strategies. This precision leads to higher engagement rates and improved ROI. Data provides valuable insights into customer preferences and trends, enabling marketers to adapt their strategies quickly and effectively (Chakraborty, 2024, para. 2).
Essential Elements:  Digital landscape, the intersection of marketing and statistics, Marketers, ROI (return on investments).
Additive/Variant Analysis:  The additive, “intersection of marketing and statistics has become significant” is crucial. It depicts the extent to which modern organizations are beginning to embrace the use of statistical tools, assumptions, and conclusions. The “insight” statistics provide” tends to facilitate the understanding of marketing trends, the competition in such a market. 
Contextualization: Modern organizations have begun to embrace and incorporate digital statistical tools and programs to accelerate their productivity and returns on their investments (ROI). Furthermore, statistical software like Minitab comes in handy and it is used for diverse statistical tests, ANOVA, regression and hypothesis testing. Others statistical software includes the JMP suite, Qlik Sense, Tableau, etc. 

Source   Two: Grieve, A. P. (2024). Optimizing the Trade-Off Between Type I and Type II Errors: A Review and Extensions. arXiv preprint arXiv:2409.12081.
Comment    3: Effective planning and the adequate use of statistical tools or programs are required for optimum statistical interventions, aligned to the Frequentist (objective) and the Bayesian (subjective) model approach.
Quote/Paraphrase: In clinical studies upon which decisions are based two types of errors can be made: a type I error arises when the decision is taken to declare a positive outcome when the truth is negative, and a type II error arises when the decision is taken to declare a negative outcome when the truth is positive. Commonly, the primary analysis of such a study entails a two-sided hypothesis test with a type I error rate of 5%, and the study is designed to have a sufficiently low type II error rate, for example 10% or 20%. This simplistic approach has recently been challenged by numerous authors from both a frequentist and Bayesian perspective since when resources are constrained, there will be a need to consider a trade-off between type I and type II errors (Grieve, 2024). 
Essential Elements: Clinical studies, type I error,  a type II error,  a two-sided hypothesis test with a type I error rate of 5%, type II error rate for 10% or 20%., a frequentist and Bayesian perspective, the trade-off,  alternative hypotheses,
links to the Probability of Success of a clinical study. 
Additive/Variant Analysis:  The additive is, “This simplistic approach has recently been challenged by numerous authors both from a frequentist and Bayesian perspective.” Such challenges are productive when made in good faith and are realistic. The Frequentist assumes that probabilities are fixed and objective and are based on long-term frequencies, data-driven and do not assign probabilities to hypotheses or parameters. The Bayesian embraces subjectivity and the idea that probabilities change based on current information. The methods can calculate the probability that a hypothesis is true. 
Contextualization: The Frequentist and the Bayesian models can be applied depending on the organization’s intent, goals, and objectives. The former is objective, and data-driven a drift to the null hypothesis, “Ho.” The latter is subjective, with a probability change based on current information, perhaps a drift toward the alternative hypothesis, “Ha or Hi.” Any of them can be well utilized for desired results. 

[bookmark: _Hlk192303106]Comment   4:  Sampling errors may be commonplace in statistics; it is best to minimize their occurrences to maximize realistic project outcomes.
Quote/Paraphrase: Taking probability samples of large populations is considered customary practice in the social sciences, the best way of getting a representative sample from a population, it doesn’t guarantee a perfect sample. We must acknowledge that even the best random samples will always be a little different from the true population. We call that a “sampling error.” We cannot avoid sampling error, but we can estimate the size of sampling error and there are ways of reducing sampling error. The margin of error that you commonly see with survey results is an estimate of sampling, usually 5% or less, that the margin of error is larger than stated in a report. As your sample size increases, your sampling error decreases (Fernandez, 2014). 
Essential Elements: Probability samples of large populations, frequent practice in the social sciences, a representative sample  from a population, sampling error. margin of error and estimate of sampling, usually 5% .
Additive/Variant Analysis:  The additive is “We can’t avoid sampling error, but we can estimate the size of sampling error and there are ways of reducing sampling error.”  Most times, sensitive statistical projects or surveys demand third-party reviews to minimize type 1 and type 2 errors. As your sample size increases, your sampling error decreases”.  This is not always the case with qualitative or quantitative statistics. It depends on the specific statistical activity being undertaken.
Contextualization: Effective planning and  the right statistical skills can be used to contain sampling errors. Estimates of the projected errors are made ahead of time, every turn in the process of the survey of the population. This is well recorded and compared to the other data analyzed. However, an increase in survey sampling offers a sampling error of 5% or less. 

Source Three: Privitera, G. J. (2024). Research methods for the behavioral sciences. Sage Publications.
Comment  5: Study hypotheses should be observed and tested to ensure that the statistical process, data analysis, and information are realistic to the barest minimum statistical errors.
Quote/Paraphrase:  The research process begins when you identify a problem that can be resolved by making observations. The research hypothesis is a specific, testable claim or prediction you expect to observe given a set of circumstances. Once a research hypothesis is stated, there is need to evaluate that hypothesis whether it is likely to be correct or not (Privitera, 2024, para. 12 - 15).
Essential Element: Research process, observations, the research hypothesis, specific testable claim or prediction, a set of circumstances. 
Additive/Variant Analysis:  The additive is “Once a research hypothesis is stated, there is a need to test that hypothesis whether it is likely to be correct or not. The overriding objective is to resolve such problems or issues. This initially starts by “making observations.” Such observations are usually descriptive, requiring qualitative analysis. 
Contextualization:  Study observation can reveal the size and scope of the statistical study required. The areas for further interventions are also revealed. In the process of study research observations, the root causes of the problems are detected. This by itself presents variables like the number of students willing and not willing to attend physical classes, perhaps because of jobs and other family demands and appointments. The combined hybrid options of physical and virtual classes become independent variables. The number of students (data) opting for physical and virtual classes represents the dependent variables.

Comment    6:   Utilizing either the qualitative-inductive or quantitative deductive methodology is usually based on the statistical project objectives and goals involved.
[bookmark: _Hlk176117282]Quote/Paraphrase:   The characteristics of qualitative research are elucidated through illustrative examples, emphasizing its naturalistic, inductive, and bottom-up approach. This method explores phenomena in-depth, using unstructured or semi-structured data collection, and often culminates in a descriptive report. In contrast, quantitative research, characterized by its scientific, deductive, and top-down approach, employs laboratory settings and structured data collection methods, concluding with statistical reports and emphasizing reliability and validity (Mohanasundari et al. 2023).
Essential Elements:  The characteristics of qualitative research,  elucidated,  
naturalistic, inductive, and bottom-up approaches, unstructured or semi-structured data collection, descriptive report, quantitative research, characterized by its scientific, deductive, and top-down approach, laboratory settings structured data collection methods, statistical reports, and reliability. 
Additive/Variant Analysis: The additive is that “qualitative research is bottom-up approach. Quantitative research is a top-down approach.” These are crucial characteristic features. They portray how each statistical study begins and ends. However, any statistical project may choose to commence its study or survey through a mix of bottom up and top-down approach depending on the statement of study.
Contextualization: There is no fixed rule in choosing to adopt a statistical methodology except in some advanced statistical study. Meanwhile, some academic institutions are engaged in complex statistical study programs, in the areas of aeronautical and space engineering, and aircraft manufacturing engineering. However, modern organizations prefer simple statistical software which is time and cost effective.

[bookmark: _Hlk182163517]Source   Four: Shatz, I. (2024). Assumption-checking rather than (just) testing: The importance of visualization and effect size in statistical diagnostics. Behavior Research Methods, 56(2), 826-845.
Comment   7:  Statistical validations are based on assumption tests and are designed to meet the necessary conditions and study requirements. Utilizing either the qualitative-inductive, or quantitative deductive methodology is usually based on the statistical project objectives and goals involved.
[bookmark: _Hlk182160759]Quote/Paraphrase:  Statistical methods generally have assumptions (e.g., normality in linear regression models). Violations of these assumptions can cause various issues, like statistical errors and biased estimates, whose impact can range from inconsequential to critical (Shatz, 2024). Abstract. 
Essential Elements: Statistical methods, assumptions,  normality in linear regression models, violations,  statistical errors,  biased estimates, inconsequential to critical.
Additive/Variant Analysis: The additive is “violations of these assumptions can cause various issues.”  In every assumption test, efforts are taken to present some levels of validity and reliability in the data analysis. It is cost and time effective to work with the right tools and assumptions and achieve the study goals. 
Contextualization:  It is best to present easily understandable statistical computations and results. The goal is to engage in statistical findings and results (data or information) which can be confidently interpreted. Such statistical data interpretation enables easy comprehension of the tests conducted. 

Comment   8: Establishing some levels of rationality to curtail statistical inaccuracies are crucial. 
Quote/Paraphrase: Practical problems with missing data are common. On a central focus, there have been longstanding interests on the mechanism governing data missingness, -The foundational idea is to develop appropriate discrepancy measures -to demonstrate the feasibility, validity, and efficacy of the new test by theoretical analysis, simulation studies, and a real data analysis (Duan, et al., 2024).
Essential  Elements: Practical problems with missing data, central focus, longstanding interests, the mechanism governing data missingness, foundational ideas, appropriate discrepancy measures, feasibility, validity, and efficacy, theoretical analysis, simulation studies, real data analysis.
Additive/Variant Analysis: The additive is, “foundational ideas, appropriate discrepancy measures, feasibility, validity, and efficacy.”  What rings a bell to the researcher is appropriate discrepancy measures are put in place. That is through “feasibility, validity and efficacy.”
Contextualization: Statistical data analysis should be conducted with specific practicable feasibility study and test where and where necessary. The essence is to demonstrate the efficacy of statistical project analysis. They help to accelerate and curtail statistical errors in the process.

Source   Five:   Auger, V., & Normand, A. (2024). Data simulations for advancing 
psychological research: Insights, preparations and investigations. International Journal of Psychology, 59(6), 1168-1182.
Comment   9:  Statistical Project simulations are becoming the new norm in  in psychological research.
Quote/Paraphrase: Simulation has become an essential tool in psychological research, offering unique insights into statistical concepts, optimizing research project planning, and modelling human behavior and cognition. By forcing researchers to translate verbal theory into formal models, simulation can help specify the assumptions” (Auger & Normand, 2024). Abstract.
Essential Elements: Simulation, tool in psychological research, unique insights into statistical concepts, optimizing research project planning, modelling human behavior and cognition.
Additive/Variant Analysis: The additive is “Simulation has become an essential tool in psychological research, offering unique insights into statistical concepts”. The two co-authors further emphasize the unique insights and statistical concepts which simulation unfolds. 
Contextualization: Study shows that simulations can assist in explaining the correlation between data, and are fundamental in discovering social behavior and reasoning, as well as statistical techniques. Statistical simulations are designed to create easily applicable models. They translate into simplified examples and visualized patterns of analyzed data to apply in each experiment. 

[bookmark: _Hlk192303439]Comment   10: Researcher is competing statistical procedures  and methodologies compound the statistical analysis process.
Quote/Paraphrase: Biomedical researchers are regularly faced with an array of algorithms and statistical procedures they could potentially use to analyze or design observational studies and clinical trials. As stressed by Boulesteix et al. (2018), the abundance of available methods makes it difficult to retain an overview of competing methods and their performance (Sauerbrei et al., 2014). Neutral comparison studies can be considered an essential brick in the improvement of the reliability of the research (Kelter, 2024, para. 1 and 2). Introduction. 
Essential Elements: Biomedical researchers, an array of algorithms and statistical procedures, design observational studies, clinical trials, competing methods and their performance, Neutral comparison studies, reliability of the research. 
Additive/Variant Analysis: The additive is “Neutral comparison  studies can be considered an essential brick in reliability of research.” Neutral reviews are  designed to avoid bias findings and outcomes. However, the variant is, “faced with arrays of algorithms.” This shows some levels of complex data or design methodologies that are not only numerous but intricate to unravel. 
Contextualization:  Professional neutrality may be reasonable line to tow with statistical experts, but not with non-experts. Too many competing algorithms and procedures create confusion in the study process. Uncertainty can alter and negatively influence the statistical study process in the short and long run. 

Source Six:  Carpenter, A. (2025). What is ANOVA (Analysis of Variance) Testing? Qualtrics 
Publications, 2025. https://www.qualtrics.com/experience-management/research/anova/.
Comment    11:  The analysis of variance, ANOVA plays multiple statistical roles. Researcher’s competing statistical procedures  and methodologies compound the statistical analysis process.
 Quote/Paraphrase:  ANOVA, Analysis of Variance, is a test used to determine differences between research results from three or more unrelated samples or groups. You might use ANOVA when you want to assess a particular hypothesis between groups. An example could be examining how the level of employee training impacts on customer satisfaction ratings. Here, the independent variable is the level of employee training; the quantitative dependent variable is customer satisfaction. You would use ANOVA to help you understand how employees of different training levels – for example, beginner, intermediate, and advanced – with the null hypothesis for the test being that they have the same customer satisfaction ratings. ‘Variance’ represents the degree to which numerical values of a particular variable deviate from its overall meaning. You could think of the dispersion of those values plotted on a graph, with the average being at the center of that graph. The variance provides a measure of how scattered the data points are from this central value (Capenter, 2025).
Essential Elements: ANOVA, Analysis of Variance, unrelated samples or groups,  particular hypothesis between groups, independent variables, quantitative dependent variables, null hypothesis, Variance’, plotted graph, central value  
Additive/Variant Analysis:  The additive is, “ANOVA, Analysis of Variance, is a test used to determine differences between research results.”. It is helpful in determining the comparative analysis of dependent and independent variables. It can be used in several areas of business or organization. 
Contextualization:  ANOVA’s comparative,  characteristic features make it easily applicable in statistical hypothesis. The ‘Variance’ property represents the degree to which numerical values of a particular variable deviate from its overall mean, mentioned earlier. It is simple and not complex in its application. 
Comment    12: While the ANOVA determines three or more hypothetical tests, the t-tests determines the differences between two populations.
Quote/Paraphrase: The t-test is a method that determines whether two 
populations are statistically different from each other, while ANOVA determines whether three or more populations are statistically different from each other. Both look at the difference in means and the spread of the distributions (i.e., variance) across groups; however, the ways that they determine the statistical significance are different. These tests are performed when 1) the samples are independent of each other and 2) have (approximately) normal distributions or when the sample number is high (e.g., > 30 per group). More samples are better, but the tests can be performed with as few as 3 samples per condition (Ray Biotech, 2018).
Essential Elements: The T-test, populations, the difference in means,  the spread of the distributions (i.e., variance) across groups; statistical significance,  the samples,  independent, normal distributions.
Additive/Variant Analysis: The t-test comes with a simple formular where:[image: A black background with a black square
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 t = Student's t-test;  m = mean;  mu	= theoretical value;    s = standard deviation; and {n} = variable set size (Scribbr, 2025).
Contextualization: The t-test is remarkably simple to apply. It is mostly used in conducting two comparative  statistical analysis of two groups or populations. It does not have complex mathematical equations or computations.
Conclusion
 	Studies show numerous conflicting series of statistical methodologies, and 
the sampling errors 1 and II  (Fernandez, 2014),  remain some of the challenges in modern 
statistical project experiments. Statistical methods have assumptions (e.g., normality in 
linear regression models). Violations of these assumptions can cause various issues, like statistical 
errors  and bias estimates, whose impact can range from inconsequential to critical (Shatz, 2024). 
As stressed by Boulesteix et al. (2018), the abundance of available methods makes it difficult to 
retain an overview of competing methods and their performance (Sauerbrei et al., 2014). Neutral 
comparison studies can be considered an essential brick in the improvement of the reliability of 
the research (Kelter, 2024, para. 1 and 2). Shatz, Boulesteix, Sauerbrei and Kelter may be right in 
their academic views. Nevertheless, the flurry of numerous statistical methodologies and processes 
can be streamlined, contained, or minimized. Especially, when there is a statistical auditing or 
check by an expert third party. Simulation can help to specify the assumptions and optimize a  
research project (Auger & Normand, 2024), especially in mental and behavioral health.
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