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Assignment #3 – Essay
1. Navigate to OGS’s Practical Statistics for Social Research (PSSR) tool. Click on 
“Example Datasets” and load the “Example: Split Group Data” dataset. 
2. Click on “Tools and Options” and then “Split By Groups” 
3. Briefly describe what the software did with the original data and how it split it into two 
groups. Answer the following questions: 
a. Why was it necessary to conduct a meaningful quasi-experimental test on the 
data? 
b. Why would an ANOVA procedure not be appropriate for this dataset? 
4. Navigate to OGS’s Practical Statistics for Social Research (PSSR) tool. Click on 
“Example Datasets” and load the “ANOVA: Social Trust Scale” dataset. 
5. Copy and paste the output's contents into your assignment document. Read it carefully 
and expand on it based on your understanding. Answer the following questions: 
a. What might be good problem and purpose statements for this dataset? 
b. What might be good research questions related to the hypotheses generated by 
the PSSR software? 
c. What does the output tell you about the comparison of the various groups? 
d. What is the difference between the F-Statistic and p-value used to test the 
hypotheses with the ANOVA procedure? 
e. How is the Omega-Squared used for post-hoc testing of an ANOVA procedure? 
6. Write a thorough interpretation of the results of the ANOVA procedure. What do the 
results tell you about social trust between participants from various denominational 
backgrounds? 
7. What are the limitations of the analysis? What caution should social research offer about 
over-generalizing results like these? 
8. Summarize what you learned from conducting these statistical tests. 
Include a title page, well-developed introduction and conclusion paragraphs, a references page, and in-text APA-formatted citations to support your responses.
Introduction
	Navigating the OGS practical Statistics for Social Research, the PSSR will be quite exciting given the curiosity behind it and the capacity and speed (Gillis, 2025) at which it processes complex-looking historical and current statistical survey data. This study examines the use of some statistical elements like the split group data and the tools and options utilized as catalysts for changing the raw and unstructured data into partly or wholly transformed data for decision-making. Prominent in the study will be quasi-experimental data analysis, the way it aligns with the t-test, the analysis of variance, ANOVA, the F-Statistics, and the P-Values (Kishan, 2025; Zainoitz, 2025) in the statistical research studies. Emphasis will be placed on the research process and the relevance of the PSSR software. To verify how it can be utilized to provide statistical solutions to pressing hypothetical questions often asked about the ANOVA procedures, the differences between the P-Values and the F-Statistics (Carpenter, 2025) in several statistical survey experiments. Moreover, this study will access and evaluate the statistical limitations, if any, surrounding the use of the ANOVA, the Chi-squared (Kishan, 2025; Zainoitz, 2025), the comparative analysis between the eta-squared and the Omega squared analysis (Kroes and Finley, 2025) despite the combined use of the statistical software, academic and professional statistical interventions.   
1. Navigate to OGS’s Practical Statistics for Social Research (PSSR) tool. Click on 
“Example Datasets” and load the “Example: Split Group Data” dataset. 
2. Click on “Tools and Options” and then “Split by Groups” 
Upon the Split by Group Option:
· The initial raw and scattered data of males and females in vertical order on left and right flanks were changed and structured or transformed into two columns containing the Male and female data,  n = 10 on the left and right comprising ten sets of unequal Male and Female data shown in Table 1.2 below.

[image: Practical Statistics for Social Research - Omega Graduate School]
Step One: Input Data and Choose Options
PSSR Table 1.1  (Original Set of Raw Data)
Samples             
	
	
	
	

	
	Sample Labels
	
	Sample Labels

	
	Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
	
	64.95
62.36
95.24
93.61
64.86
69.14
61.12
88.11
70.37
70.37   

	
	Row 5 of n = 10
	
	Row 3 of n

	
	· Independent Samples
· Sample 1 Specifies Groups
	
	· Dependent Variable Label(s)
· Some Scale
· Show  Moderating variables.


                                                         
3)  Briefly describe what the software did with the original data and how it split it into 
     two groups.: 
PSSR Table  1.2 (Data Split in Two Groups
	
	
	
	
	

	
	Sample Labels
	
	Sample Labels
	

	
	Male
	
	Female
	

	
	64.95
	
	62.36
	

	
	95.25
	
	93.61
	

	
	64.86
	
	69.14
	

	
	61.12
	
	88.11
	

	
	70.37
	
	70.37
	

	
	
	
	
	

	
	Row 5 of n = 10
	
	Row 3 of n
	

	
	· Independent Samples
· Sample 1 Specifies Groups
	
	· Dependent Variable Label(s)
· Some Scale
· Show  Moderating variables.
	

	
	
	
	
	


3. Briefly describe what the software did with the original data and how it split it into    
     two groups. Answer the following questions: 
Initially, the PSSR software turns the raw data into groups of split data. It turns the sets of mixed, raw, and unstructured data into partly structured (and partly arranged) data shown in Table 1.1 page 4 above. 
Data splitting occurs when data is divided into two or more subsets upon being split into groups. Typically, with a two-part split, one part is used to evaluate or test the data and the other to train the model. Data splitting is an important aspect of data science, particularly for creating models based on data. This technique helps ensure the creation of data models and processes that use data models (Gillis, A., 2025).
a. Why was it necessary to conduct a meaningful quasi-experimental test on the 
data? 
The primary purpose of a quasi-experimental design is to investigate the cause-and-effect relationships between variables in real-world settings. Researchers use this approach to answer research questions, test hypotheses, and explore the impact of interventions or treatments when they cannot employ traditional experimental methods. Quasi-experimental studies aim to maximize internal validity and make meaningful inferences while acknowledging practical constraints and ethical considerations. Moreover,  on the other hand, it lacks randomization due to practical constraints or ethical considerations. It may have comparison groups but lacks the same level of control. It lacks randomization due to practical constraints or ethical considerations. It often deals with naturally occurring independent variables. And it permits causal inferences but with some limitations (Appinnio, 2024).
b. Why would an ANOVA procedure not be appropriate for this dataset? 
ANOVA may be a useful statistical tool, but it is not entirely applicable to some datasets shown in the OGS PSSR.  The data in the PSSR do not have a normal distribution. The variances are unequal, and the observations are not independent of the other data. The dependent variable must be normally distributed in each of the groups, and the variability within groups must be similar across the groups. ANOVA works by analyzing the levels of variance within more than two groups through samples taken from each of them. In an ANOVA test, you first examine the variance within each group defined by the independent variable – this variance is calculated using the values of the dependent variable within each of these groups. Then, you compare the variance within each group to the overall variance of the group means. In general terms, a large difference in means combined with small variances within the groups signifies a greater difference between the groups. Here, the independent variable significantly varies by dependent variable, and the null hypothesis is rejected (Carpenter, 2025).
4. Navigate to the Practical Statistics for Social Research (PSSR) tool. Click on 
“Example Datasets” and load the “ANOVA: Social Trust Scale” dataset. 

PSSR, Denominations and The Social Trust Scales, STS         Table 4.1
	
	
	
	

	
	Sample Labels
	
	Sample Labels

	
	Denominations
	
	The Social Trust Scale, STS

	
	Methodist
COGIC
COGIC
Catholic
Methodist
Baptist
Pentecostal
Presbyterian
COGIC
Pentecostal
Presbyterian
Methodist
Church of Christ
Baptist
Church of Christ
Methodist
Baptist
Pentecostal
Methodist
COGIC
Pentecostal
Baptist
Presbyterian
Presbyterian
Church of Christ
Church of Christ
COGIC
COGIC
Baptist
Pentecostal
Lutheran
Lutheran
Lutheran
Catholic
Lutheran
Lutheran
Non-Denominational
	
	27.99
14.06
0.66
9.16
7.99
15.95
3.42
0.38
11.23
9.48
15.62
10.28
9.60
0.68
9.95
5.99
14.51
1.12
14.29
7.81
4.47
15.60
15.27
0.42
12.00
7.59
2.72
6.94
15.99
12.40
1.01
1.20
0.98
9.25
1.02
0.75
9.95 

	
	Row one of n = 37 
	
	Row 33 of n = 37

	
	· Independent Samples
	
	· Dependent Variable Label(s)

	
	Sample 1 specifies Groups.
	
	Show moderate variables.

	
	
	
	 


[bookmark: #results]
Initial Output Content, Upon the Split Group, and Data Analysis  Table 5.1
	Sample Labels
	
	Sample Labels  

	 Methodist
	
	 COGIC

	27.99
7.99
10.28
5.99
14.2
	
	14.06
0.66
11.23
7.81
2.72
6.94

	Row one of n = 37 
	
	Row 33 of n = 37

	· Independent Samples
	
	· Dependent Variable Label(s)



Point of Note:
Tables 4.1, 5.2 to 5.7 are custom labelled for easy understanding of the data analysis undertaken.
QS 5a. What might be good problem and purpose statements for this dataset? 
The Good Problem Statement:   There is a crucial statistical variation between the different religious denominations and the social trust scores (STS).
Purpose Statement: The purpose of this study is to explore and determine if there are differences between the mean scores in the social trust scale, STS, and the denominations that warrant the use of ANOVA, the analysis of variance.
b. What might be good research questions related to the hypotheses generated by 
the PSSR software? 
The research questions focus on the validity of utilizing the PSSR tool and alternative statistical test tools like the ANOVA, t-test, and the post-hoc to verify the independent and the dependent variables between the denominations and the social trust scale, STS scores.
i)  QS: How credible is the PSSR software at analyzing large data without flaws in the denominations and the scores from the social trust scores, STS?
Ans: The PSSR looks credible with perhaps small-scale data sets based on its application in the previous Assignments in COM 968 Statistics and the SR 958 Research Design Test conducted recently. The PSSR may do well with large data sets if the software capacity is built to do so.
ii) QS: If the datasets and scores are too large, can alternative statistical tools be used like the ANOVA, analysis of variance, the t-test and post hoc analysis to validate the final analysis?
Ans: Yes. The ANOVA, the t-test, and the post hoc tests can be utilized either as inbuilt program software in the PSSR or as multivariate, standalone software linked to it. 
iii) QS:  What do historical statistical records say about the reliability of the PSSR, the ANOVA, T-Test and the post-hoc analysis in the past.
Ans: So far, the combined use of the PSSR, the ANOVA, and the post hoc tests in research conducted look credible and validated in some statistical experiments, minimizing or avoiding the false positive and statistical errors to the barest minimum.
c. What does the output tell you about the comparison of the various groups? 
The statistical output offers some information about the overall differences in the statistical data sets analyzed by the PSSR. Moreover, in the PSSR tests analysis,  the areas of interest, ANOVA reveals the mean differences; the t-test compares two group variations and the post hoc ensures specific mean differences  (shown in Tables 5.2 to 5.7).  
 d. What is the difference between the F-Statistic and p-value used to test the 
      hypotheses with the ANOVA procedure?
The Key Differences are best described in their Purpose, Applications, and Distribution characteristic features, namely:
1. Purpose
T-Statistic: Measures the difference between sample and population means.
F-Statistic: Compares variances between groups to assess overall mean differences.
P-Value: Provides the probability of observing the data under the null hypothesis, guiding decision-making in hypothesis testing.

2. Applications
The T-Statistic for t-tests (e.g., is comparing the means of two groups).
The F-Statistic for ANOVA (e.g., compares means of multiple groups).
The P-value is used across various tests (including t-tests and ANOVA) to make decisions about the null hypothesis.

3. Distribution
The T-Statistic follows a t-distribution.
The F-Statistic follows an F-distribution.
The P-value is derived from the distribution of the test statistic (Kishan, 2024). 
e. How is the Omega-Squared used for post-hoc testing of an ANOVA procedure?
Omega-squared
Eta, stated as eta squared, can be a biased estimate of the population’s coefficient of determination. A less biased estimate, called omega squared, is a better measure of effect size. Omega squared is given by the following formula:  
[image: Omega square]
The first version uses the terminology of regression analysis, while the second uses the terminology of ANOVA. We also have the following alternative form:
[image: Omega squared]
[bookmark: _Hlk192595755]For one-factor ANOVA in Example 3 of Basic Concepts for ANOVA, ω2 = 0.14 (as can be seen in the Confidence Interval for ANOVA). In general, omega is a more accurate measure of the effect, where ω2 = .01 is considered a small effect and ω2 = .06 and .14 are considered medium and large effects, respectively (Zaiontz, 2025). 
Point of Note: Tables 5.2 to 5.7 are extensions of Table 5.1 upon utilizing the ANOVA verifiable model  in the PSSR Software:

Results of the PSSR Statistical Procedure and the Output-Content
An ANOVA (Analysis of Variance) procedure was applied to the sample to examine whether a statistically significant difference exists between the means of unrelated groups.
1)    Groups Examined (Independent Variable)           Table 5.2
Dependent Variable Summary by Independent Variable Groups
	Group
	n
	Mean(x̄)

	#1 - Methodist
	5
	13.3080

	#2 - COGIC
	6
	7.2367

	#3 - Catholic
	2
	9.2050

	#4 - Baptist
	5
	12.5460

	#5 - Pentecostal
	5
	6.1780

	#6 - Presbyterian
	4
	7.9225

	#7 - Church of Christ
	4
	9.7850

	#8 - Lutheran
	5
	0.9920

	#9 - Non-Denominational
	1
	9.9500



2)   ANOVA Results Statistics Table 5.3
	Statistic
	Value

	F-Statistic
	1.970567

	p-Value
	0.08825746

	Omega Squared (ω²)
	0.173453

	LSD (post hoc)
	0.08825746



3)   Pairwise Comparisons for Significant Differences           Table  5.4
Pairwise Comparisons for Significant Differences
	Group A
	Group B

	Methodist
	Lutheran

	Catholic
	Lutheran

	Baptist
	Lutheran

	Church of Christ
	Lutheran

	Lutheran
	Non-Denominational



4)  Between Groups Effect      Table 5.5
ANOVA Between Groups Effects
	Measure
	Value

	Sum of Squares
	525.616455

	Mean Square
	65.702057

	Degrees of Freedom
	8.000000



5) Within Group Effects
Table 5.6
ANOVA Within Groups Effects
	Measure
	Value

	Sum of Squares
	933.567718

	Mean Square
	33.341704

	Degrees of Freedom
	28.000000



6)  Hypotheses
H0: No statistically significant difference in the group means of the Social Trust Ha: A statistically significant difference in the group means of the Social Trust Scale (STS) score among Denomination groups.
7) Findings
A P-value greater than the alpha level (0.05) indicates insufficient evidence to reject the null hypothesis and suggests no statistically significant difference between the group means.
A moderate (1-3) F-Statistic suggests some differences between group means, but these may not be strong.
A large (> 0.14) Omega-Squared (ω²) statistic indicates a large effect size and suggests the independent variable has a strong effect on the dependent variable. 

6. Write a thorough interpretation of the results of the ANOVA procedure. 
[bookmark: _Hlk192617414]According to William K. (2025), using ANOVA effectively involves the following steps: i) Formulate the null and alternative hypotheses. ii)  Collect and organize the data.  iii) Perform the ANOVA test. iv) Interpret the results. v)   Make informed decisions based on the findings:  
William, K. (2025) further postulates that the Process of interpreting the ANOVA includes six major steps, namely:   
i) Understanding the F-statistics: Larger F-value: A larger F-value indicates a greater difference among the group means. It suggests that the variations between the groups are significant. Smaller F-value: Conversely, a smaller F-value suggests that the group means are similar, and there may not be significant differences among them.   
ii) To Examine the P-Value:  The P-Value < Significance Level (e.g., 0.05): If the p-value is less than the chosen significance level (often set at 0.05), it indicates that there are statistically significant differences among the groups. In other words, you have evidence to reject the null hypothesis, which assumes no significant differences. P-Value ≥ Significance Level: If the p-value is equal to or greater than the chosen significance level, you do not have enough evidence to reject the null hypothesis. This suggests that any observed differences are likely due to random chance.    
iii) To Conduct Post-Hoc Tests (if applicable): This is applicable only in some cases. When you have more than two groups and the ANOVA indicates significant differences, you may want to perform post-hoc tests. These tests, such as Tukey’s HSD or Bonferroni correction, can help identify specific groups that are different from each other. They provide a more detailed view of where the differences lie.   
iv) To Visualize the Data:  Creating graphs, such as box plots or bar charts, can visually represent the group means and variations. Visualizing the data can make it easier to understand the differences and trends present in your dataset.  
v)  To consider the Practical Significance of the differences you observe. Ensure the variations are large enough to be meaningful in your real-world context. Sometimes, even if differences are statistically significant, they may not be practically significant.    
vi) To Remember the Null Hypothesis: Ensure the ANOVA tests the null hypothesis, which assumes no significant differences among the groups. If your results show significance, you’re challenging this null hypothesis (William, 2025).
7. What are the limitations of the analysis? What caution should social research offer 
    about over-generalizing results like these?     
            While ANOVA will help you to analyze the difference in means between two independent variables, it won’t tell you which statistical groups were different from each other. If your test returns a significant F-value (the value you get when you run an ANOVA test), you may need to run an ad hoc test (like the Least Significant Difference test) to tell you exactly which groups had a difference in means. Furthermore, ANOVA doesn’t provide information on the direction of the relationship between the independent and dependent variables – it only indicates if there is a statistically significant difference between group means (Carpenter, 2025).


8. Summarize what you learned from conducting these statistical tests. 
Include a title page, well-developed introduction and conclusion paragraphs, a references page, and in-text APA-formatted citations to support your responses.  
Summary / Conclusion
	The statistical study may have been intense and extensive (Drew, 2023; Fithian, 2023), but it greatly touched on several key essential elements and statistical experiment areas: the analysis of variance, ANOVA, the quasi experiment, the t-test, the post hoc testing, the P-Values, and the F-Tests. Other areas of interest examined were the eta-squared, the omega-squared test, their aligning power, and different functionalities. The PSSR statistical software played a very strategic role (Reichard, 2025) in processing complex-looking data into manageable data and information resources. The PSSR is reputable for enhancing statistical methodologies (Gibson, 2014; Hadfield et al., 2022), which are time and cost-effective. At some point, it became clear that the PSSR software has broad appeal (Reichard, 2024; Tao et al., 2022) when it can easily handle large and complex data simultaneously. It can turn the quasi experiments, the true experiments, the F-statistics, the eta-squared and the omega squared statistics (Mohanasundari et al., 2023) into a comprehensible spreadsheet of data analysis. The PSSR is unique in its capacity and able to simplify complex quantitative data into simple qualitative statistical graphs and tables (Privitera, 2024; Ravid, 2024), streamlining the long and complex statistical equations and formulas into practical summaries to buttress its findings. It is user-friendly, consisting of the example datasets, the split group dataset, the tools and options, and the split by group models that facilitate and accelerate the statistical analysis. The processed data and information content-output were precise, logical, and straight to the core.
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