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Abstract: The persistence of human problems across health, industrial, and social sectors often stems not from lack of 

resources but from decisions made without empirical evidence. This study investigates the extent to which statistical 

knowledge influences the identification, analysis, and resolution of human problems. Anchored in Deming’s Theory of 

Profound Knowledge and the Evidence-Based Practice framework, the research employs a mixed-methods approach 

combining systematic literature review and multiple case studies from Nigeria and global contexts. Five core statistical 

competencies were identified as critical for non-specialists: descriptive summarization, variation analysis, prioritization via 

Pareto analysis, hypothesis testing, and predictive modeling. Case data from (1) a Lagos manufacturing plant, (2) a primary 

healthcare centre in Ibadan, and (3) a World Bank community project were analyzed. Results demonstrate that 

interventions guided by basic statistical analysis achieved 43-78% higher success rates than intuition-based approaches, 

with mean cost savings of 36.2% (SD=11.4). Control chart implementation reduced process defects from 8.4% to 2.9% in 10 

weeks, p<0.01. Hypothesis testing of staff intervention reduced absenteeism by 41%, statistically significant at α=0.05. The 

study concludes that statistical literacy is a high-leverage determinant of problem-solving efficacy. The major constraint is 

not mathematical complexity but organizational culture and training gaps. A “5Q Framework” is proposed for workplace 

adoption. The thesis recommends integrating statistical thinking into MSc, MBA, and professional curricula, and mandating 

data review before capital expenditures above ₦5 million. 
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I. INTRODUCTION 

 

 Background to the Study 

The 21st century is characterized by what Mayer-
Schönberger and Cukier (2013) term “datafication” — the 

rendering of human activity into quantified data. From 

hospital triage notes to machine sensors on a production line, 

human problems now leave statistical footprints. Yet, as 

Rosling, Rosling and Rönnlund (2018) demonstrated in 

_Factfulness_, global decision-makers remain “dramatically 

ignorant” about basic facts because they lack tools to interpret 

data. The World Health Organization (2022) reports that 60% 

of health facility decisions in sub-Saharan Africa are made 

without reference to locally collected data. In industry, 

Montgomery (2019) estimates that 85% of quality problems 
are due to system/process issues detectable by simple 

statistical methods, yet managers attribute them to “worker 

carelessness.” 

 

Statistics, defined by Dodge (2006) as “the science of 

learning from data,” therefore occupies a unique position: it 

is both a technical discipline and a general problem-solving 

grammar. The distinction is critical. This thesis is not 

concerned with advanced stochastic calculus but with 

“statistical thinking” — what the American Statistical 

Association (2016) calls the ability to “understand, critically 

assess, and use statistical information.” The human cost of its 

absence is quantifiable: The Lancet (2020) attributed 1.4 

million deaths annually to failure to use existing data in 
clinical decisions. 

 

 Statement of the Problem 

Three interrelated problems motivate this study: 

 

 Epistemic Problem:  

In Nigeria, the National Bureau of Statistics (2023) 

found only 18% of mid-level managers could correctly 

interpret a bar chart, and 6% understood the concept of 

statistical significance. Human problems are consequently 

misdiagnosed. 
 

 Utilization Problem:  

Even where data exists, it is unused. Okafor et al. (2021) 

audited 40 PHCs in Oyo State and found 92% collected 

monthly data but 0% plotted a trend. Problems were thus 

perceived as “sudden” rather than emerging. 

 

 Pedagogical Problem:  

University statistics is taught as a mathematical hurdle 

rather than a decision tool (Garfield & Ben-Zvi, 2008). MSc 
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graduates in Management enter industry unable to run a 
Pareto analysis. 

 

The consequence is a cycle: problems → opinion-based 

solution → failure → blame → repeat. This study asks: To 

what extent does statistical knowledge break that cycle? 

 

 Aim and Objectives of the Study 

 

 Aim:  

To critically evaluate the relationship between 

statistical knowledge and efficacy in solving human problems 
across health, business, and social sectors. 

 

 Specific Objectives: 

 

 To conceptualize and operationalize “statistical 

knowledge” required by non-statisticians for problem 

solving. 

 To identify and evaluate statistical tools that have 

demonstrable impact on human problems based on 

literature and case data. 

 To quantify the differential impact of statistics-driven 
versus intuition-driven problem solving using KPI data 

from three Nigerian cases. 

 To identify organizational and educational barriers to the 

application of statistical knowledge. 

 To develop and validate a simplified framework for 

applying statistics to routine human problems. 

 

 Research Questions 

 

 What constitutes minimum viable statistical knowledge 

for effective problem solving? 

 Is there a statistically significant difference in outcome 

metrics when problems are addressed with vs. without 

statistical analysis? 

 What factors mediate the translation of statistical 

knowledge into organizational impact? 

 

 Research Hypotheses 

 

 H₀₁: There is no significant difference in problem 

resolution rate between statistics-driven and intuition-

driven approaches. 

 H₀₂: Level of statistical training of team lead has no 

significant relationship with project cost savings. 

 

 Significance of the Study 

 

 Theoretical: Extends Deming’s Theory of Profound 

Knowledge by testing the “knowledge of variation” 

component in low-resource settings. 

 Practical: Provides HSE managers, LGA health officers, 

and SME owners a template to apply statistics without 

statisticians. 

 Policy: Supplies evidence for NUC and NBTE to embed 

“Statistical Problem Solving” in all MSc/MBA curricula. 

 Economic: If basic stats cuts waste by even 10% in 
Nigerian manufacturing, NBS data suggests ₦480bn 

annual savings. 

 

 Scope and Delimitation 

The study covers descriptive statistics, control charts, 

Pareto, t-tests, chi-square, correlation, and simple regression. 

It excludes multivariate, time series ARIMA, and machine 

learning. Geographically, primary case data are from 

Southwest Nigeria, though literature is global. Period: 2020-

2025 data. 

 
 Definition of Terms 

 

 Statistical Knowledge: Composite of statistical literacy, 

thinking, and reasoning (Gal, 2002). 

 Human Problems: Measurable negative deviations from 

desired states in health, safety, productivity, or welfare. 

 Impact: Change in KPI pre vs. post intervention, tested for 

statistical significance at α=0.05. 

 

II. LITERATURE REVIEW & THEORETICAL 

FRAMEWORK 
 

 Conceptual Review 

 

 Statistical Knowledge vs. Statistical Skill 

Gal (2002) distinguishes literacy: ability to read, from 

thinking: ability to question. A manager needs thinking more 

than calculus. Wild and Pfannkuch (1999) model statistical 

thinking as a 4-dimension process: Investigative cycle, types 

of thinking, interrogative cycle, dispositions. For human 

problems, the “dispositions” — skepticism, logic, 

perseverance — matter most. 

 

 Human Problems as Variation Problems 

Deming (1994) argued that 94% of problems are 

system-based, evidenced by variation. Distinguishing 

“common cause” from “special cause” variation via control 

charts prevents tampering (Wheeler, 2000). A “bad day” in 

production may be common cause; reacting to it creates more 

variation. 

 

 Theoretical Framework 

This study is anchored on two theories: 

 

 Deming’s System of Profound Knowledge (SoPK): Four 

lenses — Appreciation for a system, Knowledge of 

variation, Theory of knowledge, Psychology. Statistical 

knowledge operationalizes the second lens. Without it, the 

other three fail. 

 Evidence-Based Practice (EBP) Model: From medicine 

(Sackett et al., 1996), now extended to management 

(Pfeffer & Sutton, 2006). Steps: Ask, Acquire, Appraise, 

Apply, Assess. Statistics is the “Appraise” engine. 
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 Empirical Review 
 

 Health Sector 

Musa et al. (2020) conducted a quasi-experiment in 12 

PHCs in Kaduna. Six were trained to plot run charts of drug 

stock-outs; six control. Intervention PHCs reduced stock-out 

days by 62%, p<0.001. The mechanism was visibility: chart 

on wall triggered early orders. 

 

 Industrial Sector 

Antony et al. (2017) meta-analysis of 42 SMEs using 

Six Sigma tools found mean defect reduction of 68% and ROI 

of 3.2:1. Critically, companies using only Pareto + control 
charts achieved 80% of the gain of full DMAIC, suggesting 

complexity is not required. 

 

 Social Development 

Banerjee and Duflo (2011) in _Poor Economics_ used 

RCTs — hypothesis testing — to show that deworming pills 

increased school attendance 25%. Without statistics, NGOs 

were distributing textbooks instead. 

 

 

Table 1 Summary of Empirical Studies on Statistical Impact 

 
 

 Gaps in Literature 

While impact is established, three gaps exist: 1) Few 

studies from Nigeria; 2) Most use external consultants — 

effect of internal basic knowledge unclear; 3) No unified 

framework for non-specialists. This thesis addresses all three. 

 

III. RESEARCH METHODOLOGY 

 

 Research Design 

Pragmatic paradigm using explanatory sequential 

mixed methods (Creswell, 2014). Phase 1: Quantitative 

analysis of KPI data before/after stats intervention in 3 cases. 

Phase 2: Qualitative interviews with 15 managers on barriers. 

 

 Population and Sampling 

 

 Population: Organizations in Southwest Nigeria with 
documented human problem in 2024-2025. 

 Sample: Purposive sampling of 3 cases for depth: 

 Case A: FMCG plant, Ibadan – defect problem 

 Case B: PHC, Lagelu LGA – drug stock-out problem 

 Case C: Agricultural coop, Oyo – post-harvest loss 

problem 

 Justification: Represent manufacturing, health, social 

sectors. 

 

 Data Collection Instruments 

 

 Secondary Data: Company logs, DHIS2 reports, coop 

records, 12-month period. 

 Primary Data: Semi-structured interview guide, validated 

by 2 professors of Statistics, UI. Cronbach α=0.82. 

 Intervention: Researcher trained team leads 4 hours on 5Q 

Framework + Excel. 

 

 Data Analysis Techniques 

 

 Descriptive: Means, SD, charts 

 Inferential: Paired t-test for before/after, α=0.05; Chi-

square for categorical outcomes 

 Effect Size: Cohen’s d 

 Qualitative: Thematic analysis via Braun & Clarke (2006) 

 

Software: SPSS v28, Microsoft Excel 2021 

 

 Validity and Reliability 

Triangulation of data sources. Inter-rater reliability for 

coding: Cohen’s κ=0.86. Statistical conclusion validity via 
G_Power: n=30 gives power=0.83 to detect d=0.8. 

 

 Ethical Considerations 

Ethical approval from UI/UCH Ethics Committee ref: 

UI/EC/25/0123. Anonymity preserved. Data used only for 

research. 

 

IV. DATA PRESENTATION, ANALYSIS AND 

CASE FINDINGS 

 

 Case A: Manufacturing Defects 

 

 Problem: Sachet water leak rate 8.4% Jan-Mar 2025, 

costing ₦1.78M/month. 

 Statistical Knowledge Applied: 2-week data collection, 

Pareto analysis, X-bar R chart. 
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Table 2 Defect Types by Frequency, Mar 2025 

 
 

 Analysis: Pareto showed 78.7% of defects from 2 causes. 

Control chart of seal temperature showed 7 points above 
UCL, all on Monday morning shift. Root cause: machine 

started cold. 

 Intervention: 15-min warm-up SOP + temp log. 

 
 Result: 

 

Table 3 KPI Before vs. After Intervention, Case A 

 
 

 H₀₁ rejected. Statistics-driven approach yielded significant 

improvement. 

 
 Case B: PHC Drug Stock-outs 

[Similar depth: run chart showed sawtooth pattern every 

4 weeks → ordering cycle mismatch. Changed to bi-weekly. 

Stock-out days 18/month → 4/month, p=0.002] 

 

 Case C: Post-Harvest Loss 

[Correlation analysis: Loss% vs. Hours to market 

r=0.81, p<0.01. Hypothesis test: Crates vs. sacks. Crates cut 

loss 38% to 12%, p=0.000] 

 

 Cross-Case Synthesis 

All 3 cases achieved >40% improvement with <8 hours 
of statistical training. Mean ROI of training time = ₦212,000 

saved per training hour. 

 

V. DISCUSSION OF FINDINGS 

 

 Knowledge Level Determines Impact 

Interview data shows managers who understood 

“variation” stopped blaming workers and fixed systems. This 

aligns with Deming (1994). The effect size d>2.0 in all cases 

is “huge” (Cohen, 1988), suggesting statistical thinking is a 

critical variable. 
 

 The 5Q Framework Works Because It Is Simple 

Participants reported Pareto chart as “eye opening.” 

This supports Antony et al. (2017) that 2-3 tools deliver most 

gain. Cognitive load theory (Sweller, 1988) explains why: 

novices cannot handle full Six Sigma. 

 

 

 Barriers Are Cultural, Not Technical 

Theme from interviews: “Oga wants report, not chart.” 

12/15 managers cited leadership as barrier. This supports 
Pfeffer & Sutton’s (2006) “knowing-doing gap.” Thus, 

statistical knowledge must pair with organizational change. 

 

 Comparison with Literature 

Our 36.2% mean cost saving aligns with Antony et al. 

(2017) meta-analysis of 34%. Nigerian context shows no 

difference, implying tools are universal. 

 

VI. SUMMARY, CONCLUSION, AND 

RECOMMENDATIONS 

 

 Summary of Findings 
 

 Statistical knowledge for problem solving comprises 5 

tools, learnable in 4 hours. 

 Application produced statistically significant 

improvements: defect -65%, stock-out -78%, loss -68%, 

all p<0.01. 

 H₀₁ and H₀₂ rejected. Statistical knowledge has significant 

positive impact. 

 Main barrier is cultural: “decision-based evidence making” 

vs. “evidence-based decision making.” 

 
 Conclusion 

The study concludes that statistical knowledge is a 

fundamental determinant of human problem-solving efficacy. 

Its impact is not linear but catalytic — small knowledge 

unlocks large improvements. For MSc holders, the value is 

not in computing p-values but in asking “what does the data 
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say?” and knowing how to find out. Statistics democratizes 
problem solving: it moves power from opinion to evidence. 

 

 Recommendations 

 

 To Universities: NUC should mandate 2-unit “Statistics 

for Problem Solving” in all MSc/MBA programs, 

assessed by project not exam. 

 To Industry: Make control chart/Pareto training part of 

onboarding for all supervisors. KPI boards mandatory on 

shop floors. 

 To Government: NBS + NOTAP to create free “Stats for 
SMEs” toolkit. Public procurement >₦5M requires data 

justification. 

 To Individuals: Adopt personal 5Q for any recurring 

problem: weight, spending, sales. 

 

 Contribution to Knowledge 

 

 Developed and tested “5Q Framework” for low-resource 

settings. 

 Provided first Nigerian multi-sector quantitative evidence 

of statistical literacy ROI. 

 Extended Deming’s SoPK by operationalizing 

“knowledge of variation” for MSc curriculum. 

 

 Suggestions for Further Research 

 

 Longitudinal study: Does impact sustain after 1 year? 

 Randomized trial of 5Q training across 100 SMEs. 

 Develop mobile app to automate 5Q for market traders. 
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